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PREFACE TO FIRST EDITION 

For many years a need has been felt by chemists for a book which shall collect 
into convenient form for ready reference the various data concerning the solu- 
bility of chemical substances that have been published from time to time in 
chemical periodicals arid elsewhere. 

The first mention that can be found of such a plan was made in 1731, when 
Peter Shaw delivered Chemical Lectures in London, as may be seen from the 
following: — 

Extracts from Peter Shaw’s Chemical Lectures, publickly read at London in 
1731 and 1732. London. Second Edition? London 1755. 8vo. 

Page 97 Experiment I. — That Water as a Menstruum dissolves more of one body 
and less of another. 

[He shows that two ounces of water dissolve two ounces of Epsom salt, five drachms of 
common salt, and eight grains of cream of tartar. Only in the latter case much remained 
undissolved until boiled.] 

“It might be proper for the further Improvement of Chemistry and Natural Phi- 
losophy to form a Table of the Time and Quantity wherein all the known Salts are 
dissolvable in Water. . . . Such a Table regularly formed might ease the Trouble of re- 
fining Salts, by shewing at once without future Trial or Loss of Time how much Water 
each Salt required to dissolve it for Clarification, Filtration, orCrystallization. It would 
likewise supply us with a ready and commodious Way of separating any Mixture of Salts, 
by shewing which would first shoot out of the Mixture upon Crystallization. . . . The 
same Table might also direct us to a ready and commodious Method of separating two 
Salts without waiting for Crystallization. . , .” 

It was many years, however, before the scheme suggested by Peter Shaw 
was put into execution. Professor F. H. Storer published the first work that 
undertook to carry out the idea in its entirety, in 1864, in a book, which he 
entitled ‘ ' First Outlines of a Dictionary of Solubilities of Chgmical Substances, 1 ’ 
and which contained a compilation of nearly all the data on the subject pub- 
lished before 1860. It was at once recognized as a most valuable contribution 
to chemical literature; but for many years it has been difficult to obtain this 
work, as the limited edition which was published was soon wholly exhausted. 
Since then nothing has appeared on the subject except the brief tabulations 
found in various reference books, and no attempt has been made to cover the 
whole subject. 

It is needless to state that the growth of chemical science since the publication 
of Professor Storer’s book has been so enormous that that work has lost, at least 
to a great extent, the practical value it possessed thirty years ago. This growth 
has been indeed so great, and the data which have accumulated since 1860 so far 
surpass the earlier in volume, that a simple revision of Professor Storer’s book 
was impracticable, and it therefore seemed best to start afresh. 



With the facilities offered by the various scientific libraries at Harvard 
University, the Massachusetts Institute of. Technology, and other libraries in 
Boston, it has been possible to* collect nearly all the data relating to the subject. 
For the work before 1860 Professor Storer’s work has been found invaluable. f 

The method pursued has been to form a preliminary list of compounds 
with more or less data by consulting the two most complete works on inorganic 
ch emis try' — Gmelin-Kraut’s “Handbuch der anorganischen Chemie” and 
Graham-Otto-Michaelis’s “Lehrbuch.” These statements have been verified 
and ela borated by consulting the original memoirs in all the periodicals devoted 
to chemical literature which were obtainable. The “ Jahresbericht der Chemie” 
also has been used extensively in tracing references, but the original memoirs 
have always been consulted and references given to them when possible. 

It has been found impracticable to draw any distinction as to reliability 
between the various data given by different observers. It was manifestly 
impossible to attempt to verify experimentally the statements of those who 
have carried on the researches, for the most assiduous labor of many could 
only cover a small portion of the attested facts. Therefore, even when two 
statements are directly contradictory, both have been given with the authority 
for each. The only exception to this has been made when more recent dis- 
coveries have shown beyond any reasonable doubt the falsity of previous work. 
In this way some of the older manifestly inaccurate work has been omitted. In 
a majority of cases the more recent work may be considered to be the more 
accurate, but this is not the invariable rule. A Synchronistic Table of the more 
common periodicals is given in the Appendix, whereby it is easy to determine 
the date of the publication of a research to which reference is made. 

It may be objected by the practical chemist that most of the work previous 
to 1850 might well have been omitted, but a great deal of this work possesses at 
least a historical value, and often furnishes facts which have not since been 
verified. Much of the earlier work, when obviously of-less importance, has been 
printed in smaller type. 

The aim has been^to include in this volume all analyzed inorganic substances, 
that is, all substances which do not contain carbon, but exception has been made 
' in the case of CO 2 , CO, CS 2 , the carbonates, cyanides, ferro-cyanides, etc., 
which are here included. 

The work has been brought up to March, 1894, when this volume went to 
press, and the results of researches published since that time are not included 
in the present edition. 

It is hoped that this book will fill to some extent the want that has been felt 
by chemists for a compilation of this nature. While it has been attempted to 
rnake the book as free from errors as possible, nevertheless it is naturally im- 
possible to avoid many mistakes, and the compiler will be very grateful to those 
, who may call his attention to any errors or omissi ons. 

A. M. C. 

Cambridge, Mass., Aug., 1895. 



PREFACE TO SECOND EDITION 


During the twenty-five years which have elapsed since the publication of the 
first edition of this dictionary, a veiy large amount of work has been published 
in chemical periodicals, containing data concerning the solubility of inorganic 
chemical compounds. As it was impossible for the compiler of the first edition 
to devote the time necessary for the collecting of the published data, it was 
necessary to employ assistance, and Dr. Dorothy A. Hahn, Professor of Chem- 
istry, Mt. Holyoke College, was engaged for this work. Dr. Hahn has collected 
the larger part of the material in this book, which work in spite of its arduous 
and tedious nature, she has performed in a most jjainstaking manner. 

The compilation and arrangement of the data collected by Dr. Hahn, which 
devolved upon the original author, took much time. This, together with diffi- 
culties in printing, caused by the general conditions after the war, has delayed 
the publication until the present year, although the work was begun in 1916, 
and it has only been brought up to January 1st of that year. 

Since the publication of the first edition of this work, Dr. Atherton Seidell has 
brought out two editions of his book, entitled “Solubilities of Inorganic and 
Organic Substances,” which covers quite a different field, as he considers only 
quantitative data and those only for the commoner substances. Dr. Seidell has 
followed the plan in most cases where there are several available solubility 
determinations of a substance, of selecting and averaging the more reliable 
results, and embodying them in tables. Although this undoubtedly facilitates 
ready reference, it has seemed better to adhere to the original plah of the first 
edition, and to publish all the data in the form of the original authorities with 
references and dates, so that the user may be at liberty to use his own judgment 
in selection. Some few ofithe tables arranged by Dr. Seidell, however, have 
seemed to possess decided advantages over any other published data and they 
have been incorporated in the present volume. It is desired also to acknowledge 
indebtedness to Dr. Seidell’s work for certain other tables where the original 
sources were not available to the present compilers. 

The same plan and arrangement used in the first edition has been followed 
with certain elaboration, however, of the arrangement of data on the solubility 
of two or more salts in a solvent, which is explained in the Explanatory Preface. 

Data published since the first edition on the cobalt and chromium ammonia 
compounds and those of the platinum group have been omitted, as it seemed 
that solubility data on those compounds possessed very little general interest. 

As stated in the preface of the first edition, while every possible attempt has. 
been made to avoid errors, it is manifestly impossible to avoid many mistakes in 
a work of this nature, and the compiler will be glad to have his attention called 
to any errors or omissions. 

Wilmington, Del., Jan., 1921. . ’ A. M.’C. 




EXPLANATORY PREFACE 


In order to reduce this volume to a convenient size the subject-matter has been 
abbreviated and condensed as far as seemed compatible with clearness; but it 
has been the aim not to»use any abbreviations which are not at once intelligible 
without consulting the explanatory table. The more common chemical for- 
mulae have been universally used, thereby saving a large amount of space 
without detracting from ready intelligibility to chemists. 

The solubility of the substance in water is first given, the data being arranged 
chronologically in the longer articles. Then follow the specific gravities of the 
aqueous solutions, and also any data obtainable regarding their boiling-points; 
other physical data concerning solutions are not included. Following this is the 
solubility of the substance in other solvents— first the inorganic acids, then 
alkali and salt solutions, and finally organic substances. 

Owing to the great increase of data, published during the last twenty years, 
on the simultaneous solubility of two or more salts in a given solvent, it has 
been found necessary to plan some arrangement, whereby such data can easily 
be found, and the plan adopted is as follows: The data for the solubility of two 
salts in a solvent is placed under the salt which comes first according to the 
alphabetical arrangement in this dictionary, and the order of the data on various 
salts under the same heading follows the alphabetical order of the salts consid- 
ered. Thus the data *on the solubility of NELCl-f BaCk, NHiCl+CuCk, 
and NEUCl+PbCli, and NH4CI-KNEW2SO4 are placed under ‘Ammonium 
Chloride and arranged in the given order. Certain exceptions have been made 
to this rule, where the data directly concerns the solubility of a salt in a solu- 
tion of another salt, in which case, it is placed under the former. Numerous 
cross references, however, are given, which it is hoped will avoid confusion. 

In many cases no definite distinction can be drawn betwesn the phenomena 
of solution and decomposition. At present the theory of solution is in a confused 
state, and until what really takes place when a substance dissolves is thoroughly 
understood no distinct line can be drawn. The whole subject is unsettled at the 
present time; for while many chemists believe in the so-called “dissociation” 
theory, yet the “hydrate” theory is not without its supporters. % It is not my 
intention to discuss the theoretical side of the question, which has been so well 
treated in many recent works. It is, however, obvious that the phenomena are 
essentially diff erent, when, for example, sodium carbonate is dissolved in water, 
in which case the original salt is deposited on evaporation, and when iron is 
dissolved in sulphuric acid, and the solution deposits a sulphate of iron. Yet it 
is still the custom to speak of iron as soluble in sulphuric acid, although it would 
be much more accurate to say that the sulphuric acid was decomposed by the 
iron. It has thus been found impracticable to draw a sharp line between eolu- 



tion and decomposition, and the term “ soluble ” has in general been used 
where a solution of some sort is formed by the action of the solvent 

The matter of alphabetical arrangement of chemical compounds, in the 
present somewhat confused state of chemical nomenclature, has been a difficult 
question to decide. The plan followed has been practically that of the standard 
Dictionaries of Chemistry, whereby the compounds of metals with one of the 
non-metallie elements have been classified under the metals, while the salts of 
the other acids (the oxygen acids so called and some few others) have been 
arranged alphabetically under the acids. Thus barium chloride is found under 
barium, while barium chlorate is found under chloric acid. No exception has 
been made in the case of the rare metals, as is usually the custom in Dictionaries 
of Chemistry. Double salts are to be found under the word which comes first 
alphabetically; thus, “common alum,” potassium aluminum sulphate, is found 
under aluminum sulphate as aluminum potassium sulphate (under sulphuric 
acid), but ammonia chrome alum is found under ammonium sulphate as am- 
monium chromium sulphate. In the same way the double sulphate and chro- 
mate of potassium is found under potassium chromate (chromic acid), and not 
under potassium sulphate (sulphuric acid). The double chloride of ammonium 
and magnesium is found under ammonium chloride (ammonium), while the 
double chloride of potassium and magnesium is found under magnesium chloride 
(magnesium) . An exception is made, however, in the case of double compounds 
of salts of oxygen acids with salts containing a single non-metallic clement, in 
which case they are always found under the oxygen acid. Thus the double 
sulphate and chloride of lead, PhSOi, PbCk, is found under lead sulphate 
(sulphuric acid), and not under lead chloride (load). r 

The above method in some cases widely separates analogous compounds, 
but it was found to be the only practical way to a strictly alphabetical arrange- 
ment, which is no necessary in a book containing so many veiy short articles. 

The ammonia addition-products furnished another difficulty. While their 
nature is more or less definitely understood in the cobalt, platinum, etc., com- 
pounds, and a definite nomenclature is in general use, there is an absolute lack 
of anything of the kind in the less definite compounds. It is good usage to 
speak of cuprammonium compounds, but how shall we designate the analogous 
cadmium compounds? “Cadmammomum” has not yet received the sanction 
of chemists, and A1C1 8 , NH 3 is a still worse case for naming. I have, therefore, 
not attempted to name these compounds, but classified them all under the salts 
to which the ammonia iB added, affixing the word ammonia, thus: aluminum 
chloride ammonia, cadmium chloride ammonia, and also cupric chloride am- 
monia for the salt now almost universally known as cuprammonium chloride. 

The ammonia compounds of cobalt, chromium, mercury, and the pla tinum 
metals are arranged alphabetically according to their universally accepted 
names, a fist of which is given under each of those elements. 

It has further been necessary to settle arbitrarily the question whether a sub- 
stance should be considered as a double salt or a salt of a compound acid con- 



EXPLANATORY PREFACE 


taming one of the metals. For example, “fiuosilicates” (or silicofluorides, as 
some may prefer) is the general name for the double fluorides of SiF 4 and a 
metal, but this unanimity in usage gradually disappears as the basic elements 
become more nearly alike, so that it is impossible to draw a line between such 
compounds and a compound such as the double chloride of magnesium and 
potassium, for which indeed the name “potassium chloromagnesate” has been 
proposed. The aim has been in all these cases to follow the best usage rather 
than make an absolute^ homogeneous system of nomenclature out of the exist- 
ing confusion. 

In the matter of formulae no attempt at uniformity has been made. Thus in 
the case above some chemists write the formula of the double chloride of mag- 
nesium and potassium as EMgCls, others as KCl, MgCl s . The form here 
used has been in most cases that of the author froip whom the data are taken. 

The prefixes mono, di, tri, ortho, pyro, etc., have in general been disregarded 
in the alphabetical arrangement, and have been printed in italics. Exceptions 
to this have been made, however, in the cobalt, chromium, etc., ammonium 
compounds, and in a few others, as dithionic, perchloric, etc., acids. Cross 
references have been used, so as to prevent any confusion arising from lack of 
uniformity in this respect. 

In the Appendix will be found formulae and tables for the conversion of the 
degrees of various hydrometer scales into specific gravity, and a Synchronistic 
Table of the Periodicals to which references are most frequently made. 




ABBREVIATIONS 


abs.-— absolute, 
atmos — atmosphere, 
b.-pt. — boiling-point, 
comp , — compound, 
oonc. — concentrated, 
corr.— corrected, 
cryst. — crystallised, crystalline 
decomp — decompose, decomposes, 
decomposition, etc. 
dil —dilute, 
eutec . — euteotio. 
insol. — insoluble. 

M. — a univalent Metal. 

Mm.— Mineral, 
mol, — molecule. 


m. -pt. — melting-point, 
ord. — ordinary. 

n. — normal. 

ppt., pptd., etc. — precipitate, pre- 
cipitated, ete. 
pt.— part, 
sat —saturated, 
si. — slightly, 
sol.— soluble, 
sp. gr. — specific gravity, 
supersat. — supersaturated. 
t° “temperature in Centigrade degrees, 
temp. — temperature, 
tr. pt.— transition point, 
vol. — volume. 




ABBREVIATIONS OF REFERENCES 


A — Annalen der Pharmacie, edited by Liebig and others, 1832-39; continued as Annalen der 
Chemie und Pharmacie, 1840-73; continued as Justus Liebig’s Annalen der Chemie, 
187+1915+. 400 vcHa. 

A, eh — Annales de Clnmie et de Physique. Pans 1st series, 1789-1816, 96 vols ; 2nd 
senes, 1817-40, 78 vols ; 3rd series, 1841-63, 69 vols , 4th series, 186+73, 30 vols ; 
5th senes, 1874-83, 30 vols. ; 6th series, 1884-93, 30 vols. ; 7th series, 1893-1903, 30 vols. ; 
8th series, 1904-13, 30 vols.; 9th series, 1914+, 3 vols. „ 

Acta Lund. — Acta Umversitatis Lundensis.'or Lunds Universitets Ars-slcrift. Lund, 1864+ 
Am. Chemist — The American Chemist New York, 1870-77 7 vols. 

Am. Ch. J. — The American Chemical Journal, edited bj.Remsen. Baltimore, 1879-1913. 
60 vols. 

Am. J Sci —American Journal of Science and Arts, edited by Sdhman, Dana, and others. 
New Haven. 1st series, 1818-45, 50 vols ; 2nd senes, 1846-70, 50 vols.; 3rd series. 
1871-95, 50 vols.; 4th series, 1896-1915 +, 40 vols. Also numbered consecutively, 190 
vols. 

Analyst. — The Analyst. London, 1876-1915 +. 45 vols. 

Ann chiin. farm. — Annak di chimica e di farmacologia. Milan, 1886-90. 5 vols. 

Ann. des Mines — See Ann. Mm 
Ann. Min. — Annales des Mines Pans 

Ann. Phil — Annals of Philosophy. London. 1st series, 1813-20, 16 vols ; new series, 
1821-26, 12 vols. 

Ann Phys. — See Pogg and W Ann 
Apoth. Z. — Apotheker-Zeitung Berlin. 

Arb. Kais. Gesundheitsamt. — Arbeiten aus dem Kaiserliohen Gesundheitsamte. 

Arch. N6er. Sc. — Archives Nderlandaises des Sciences exaetes et naturelles. 

Arch. Pharm. — Archiv der Pharmacie, contmued from Archiv des Apothekervereins in 
Norddeutschland, which forms the 1st senes 1st series, 1822-34, 60 vols. ; 2nd series, 
1835-72, 150 vols., 3rd series, 1873— 94+-, 32 vols. Also numbered consecutively, 
which system is exclusively used after 3rd series, vol. 253 (1915) 

Arch, so Phys nat — Archives des sciences physiques et naturelles de la Bibhoth&que 
universelle de G4n5ve 

A. Suppl. — Annalen der Chemie und Pharmacie Supplement-Bande. Yol. 1. 1861; vol n, 

1862-63; vol. m. 186+65; vol iv. 1865-66; vol. v 1867, vol. vi. 1868; vol. vn. 1870; 
vol viii 1872 , 

B, — Berichte der deutschen chemischen Gesellschaft Berlin, 1868-1915+. 48 vols. 

Att. Aco. Line.— Atti della reale accademia dei Lincei, rendconditi, etc. 

B. A. B. — Sitzungsbenchte der ktaiglichen preussischen Akademie der Wissenschaften zu 
Berhn , _ 

Belg. Acad. Bull — Bulletin de l’Acadtaue Royale des Sciences, des Lettres, et des Beaux- 
Arts de Belgique. . , , 

Berz J B — Jahiesbencht liber die Fortschritte der physischen Wissenschaften, edited by 


Berzelius. 1822-47. 30 vols , , , _ 

Br Arch— Archiv des Apothekervereins im nBrdhchen Teutschland, etc , edited by Brandes. 

1st senes, 1822-31, 39 vols., corresponds to 1st series of Arch. Pharm. 

Bull. Acad Crac. — Bulletin international de l’Aoad&me des Sciences de Cracojie. 

Bull Ac. St Pdtersb — Bulletin de l’Acadgime Impdriale des Sciences de Si. Pdisrsbourg. 
Bull Soc. — Bulletm des Stances de la Soci6t6 chimique de Pans. 2nd series, 186+88, 50 
vols.; 3rd series, 1889-1906, 36 vols.; 4th series, 1907-16+, 18 vols. 

Bull. Soc. chim. Belg.— Bulletm de la Soci<5t6 chimique Belgique. 

Bull. Soc md Mulhouse. — Bulletm de la Soeidtd mdustnelle de Mulhouse. 1828-49. 22 vols. 
Bull. Soc. Mm — Bulletm de la soci4t6 frangaise de Mindralogie 1878-1916+ 37 vols. 

C. A —C hemi cal Abstracts. American Chemical Society. New York. 

C C. — Ch e misches Centralblatt, continued from Pharmaceutisches Centralblatt. 

C B Mmer. — Centralblatt fur mineralogie, .Geologie und Palseontologie Berlrn. 

Chem. Ind —Die Chemische Industrie, edited by Jacobsen. Berhn. 

Chem Soc.— Journal of the Chemical Society of London. 1st senes, 1849-62, 15 vols.; 2nd 
series 1863-78, 17 vols.; new series, 1878-19 15+. The vols are numbered consecutively , 
from 1849. 1878= vol 32. Total, 108 vols. 



Chem -tech Centr-Anz.- — Cliemisch-teehnisclier Central-Anzeiger. 

Chem Weekbl. — Chemiker Weelcblad 
Chem Z.~Sce Ch Z. 

Chem. Zeitschr, — Chemiache Zeit&chrift. 

Ch. Gaz— The Chemical Gazette. London, 1843-59 17 vols. 

Ch. Kal. — Chemiker Kalender, edited by Biedermann. 

Ch Z — Chemikei Zeitdhg. 

Ch. Z. Repert — Cbemisehes Repertonum Beiblatt zur Chemiker-Zeitnng. Gbthen 

Cim — II Cunento Turin, 1853-54. 6 vola 

C. N — The Chemical News London, 1860-1915+ 112 vols. 

Comm — Commentar zur Phaimacopoea germanica by Hager Berlin, 1883. 

Compt. china. — Comptcs-rendus menspels des Travaux chuniqfies, edited by Laurent and 
Gerhardt. 1845-51 7 vols. 

idus hebdoir 

. 161 vols. 

Crell Arm. — Chemisehe Annalen ftlr die Frcunde der Naturlehre, etc., edited by Crell. 
178+1803. 40 vols. 

Dansk Vid. For, — Oversigt over det lcgl danske Videnskabernes Selskabs Forhandlinger. 
Copenhagen. 

Dmgl. — Dingier s PolytechnischiS Journal, edited by Dingier and others. 1820-1915+ 
330 vols. 

Edinb. Trans. — Transactions of the Royal Society of Edinburgh. 1788-1915+. 51 vols. 
Ed. J Sci.—The Edinburgh Journal of Science 1st senes, 182+29, 10 vols.; 2nd series, 
1829-32, 6 vote. Continued as Phil. Mag. 

Electro chem, Ind. — Electrochemical Industry (Oct, 1902, to Dec , 1904) later Electro- 
chemical and Metallurgical Industry. New York. 

Elektrochem Z. — Elektrochemische Zeitscnnft. Berlin. 

Eng Mm J. — The Engineering and Mining Journal New York. 

Gazz oh. it. — Gazzeta chimica itahana. Palermo, 1871-1915+. 45 vote. 

Gilb, Ann.— Annalen der Physilc, edited by Gilbert. 1st series, 1799-1808, 30 vote.; 2nd 
series, 1809-18, 30 vote ; 3rd series* 1819-24, 26 vote. Also numbered consecutively. 
76 vote. Continued as Pogg. 

Gm,-K, — Gmelin-Kraut’s Handbuch der anorganischen Chemie, 0te Auflage. 1877-1905. 
7te Auflage, 1907-1916+ . 

Gr,-Ot. — Graham-Otto’s ausfiihrhches Lehrbuch der anorganischen Chemie, 5te Auflage, by 
Michaelis. 1878-89. 

Jahrb. Miner — Jahrbuch flir Mineralogie, Geologie und Pakeon'tologie, Heidelberg. 1830- 
1832. Then. Neues Jahrbuch ftir Minerologie. Stuttgart. 

Jahrb. d Pharin — Jahresbencht der Pharmacie. 

J. Am. Chem. Soc. — Journal of the American Chemical Society. New York, 1876-1D15+. 
37 vols. 

J. Anal. Appl. Ch. — The Journal of Analytical and Applied Chemistry, edited by Hart. 
1887-93. 7 vote 


J, B. — Jahresbencht liber die Fortsehntte der Chemie, u. a. w. 

J. Chim. m6d. — Journal de Chimie ntedicale, de Pharmacie. et de Toxicologie. 1st series, 
182+34, 10 vote.; 2nd series, 1835-44, 10 vote.; 3ra series, 1845-54, 10 vote.; 4th 
series, 1855-64* 10 vols ; 5th senes, 186+76. 12 vote 

Jena. Zeit — Jenaische Zeitschnft fur Median und Naturwissenschaften. 

J, Pharm — Journal de Pharmacie et de Chimie. Pans. 2nd series, 1815-41, 27 vote.; 3rd 
series, 1842-64, 46 vols.; 4th series, 1805-79, 30 vols.; 5th series, 187+94; 6th series, 
189+1909, 30 vote.; 7th senes, 191+16+, 10 vols. 

J. Phys,— Journal der Physik, edited by Gren. 179+98. 12 vols. Continued as Gilb. Ann. 

J. Phys. Ch. — The Journal of Physical Chemistry. Ithaca, N. Y. 

J. pr. — Journal fhr praktische Chemie, edited by Erdmann, Kolbe, and v. Meyer. Leipzig, 
lstjerieef 1S3+69, 108 vols.; 2nd series. 187+1915+. 92 vols. 

J, russ, pAys. Chem. Soc — Journal de la Societfi physico-chemique russe. St P6tersbourg. 

J. Bugs. Soc. — Journal of the Russian Chemical Society. St. Petersburg, 1869-1915+. 
47 vote. 

J Soc. Chem. Ind. — Journal of the Society of Chemical Industry. London, 1882-1915+ . 

- 34 vote. 

J. S. C I — See above. 

J. Tok, Chem. Soc. — Journal of the Tokyo Chemical Society. 

Kastn. Arch, — Archiv fur die gesammte Naturlehre, edited by Kastner. Nuremberg, 182+ 
35. 25 vote. 

Listy ChemickA — Listy Chemick4, edited by Preis and others. Prague. 

Lond. R. Soc. Proc. — See Roy. Soc Proo. 

Lund. Univ . Arsk. — Lunds Unrversitets Ars-skrift. Lund. 



ABBREVIATIONS OP REFERENCES 


M. — Monatshefte ftlr Chemie und verwandter Theile der anderer Wissenschaften Vienna, 
1880-1915+. 36 vols 

M. A. B — Sitzungsberichte der mathenmtisch-physikalischen Classe der kgl. bayerischen 
Akademie der Wis&nschaften ztf Munchen 
Mag. Pharm. — Magazrn der Pharmacie 1823-31 36 vols. 

M4m. Aead. St PBtersb. — M+noires de l’Acad&me Imp6nale des*Sciences de Saint-Phfcers- 
bourg 

M. Ch— See M. 

Mem Coll. Sci. Kyoto. — Memoirs of the College of Science, Kyoto. 

Metall. — Metallurgie. Halle. 

Miner. Jahxb. — Neues Jahrbuch fnr Mineralogie, etc 1833-73. 40 vols. 

Miner Mag. — Mmeralogical Magazme London. 

Miner Mitt. — Mmeralogische und petrographische Mitteilungen. Wien 
Momt Scient — Le Momteur Scientifique, edited by Quesnesville Pans. 

N. Arch. Sc ph nat — Nouvelles Archives des Sciences physiques et naturelles Geneva. 

N Cim. — II nuovo Cimento Pisa, 1855-61 14 vols. 

N. Edinb Phil J. — New Edinburgh Philosophical Journal. 1819-04. 90 vols. 

N. Jahrb. Miner. — Neues Jahrbuch Mr Mmeialogie. Stuttgart. 

N. Jahrb Pharm. — Neues Jahrbuch der Pharmacie 1796+840. 42 vols 
N J Pharm, — Neues Journal der Pharmacie fur Aerzte, eto , edited by Trommsdorff. 
1817-34. 27 vols. 

N. Rep Pharm — Neues Repertonum Mr Pharmacie 1862-76. 25 vols 
Pharm. Centralbl.— Pharmaceutisohes Centralblatt 1830-49. 20 vols. Continued as 
C C. 

Pharm Era. — Pharmaceutical Era. 

Pharm, J. Trans. — Pharmaceutical Journal and Transactions. 

Pharm. Post.— Pharmaceutische Post Wien 

Pharm. Viertelib. — Pharmaceutische Vierteljahresbenchte 

Pharm. Weekbl. — Pharmaceutisohes Weekblad. 

Pharm. Ztg — Pharmaceutische Zeitung 
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Actinium emanation. 

Solubility coefficient of actinium emanation 
in H 2 0 at room temp, is 2. 

If the solubility of actinium emanation m 
H2O is made = 1, the lelative solubility of the 
emanation m sat KCl-t-Aq=09; in c3hc. 
HaSO4 = 0.95; in ethyl alcohol=l.l, m amyl 
alcohol = 1.6; in benzaldehyde=1.7; in ben- 
zene =1.8; in 'toluene =1.8, in petroleum = 
1 9; in C»2=2.1 at 18°. 

(Hevesy, Phys. Zeit 1911, 12. 1221.) 


Air, Atmospheric. 

See also Nitrogen and Oxygen. 



1 vol. II 2O at t° and 760 mm. pressure absorbs 
V vols atmospheric air reduced to 760 mm. 
and 0° 



1 1. H a O absorbs cc. N and 0 from air at t° 
and 760 mm. pressure 



n' 

° . . 

N+O 

0 

16.09 

8 62 

24 71 

5 

14.18 

7.60 

2178 

10 

12 70 

6.79 

19.49 

15 

11.67 

6.26 ! 

17\92 

20 

11.08 

5.93 

17:01 


(Bunsen. Gasometr. Methoden, 2te Aufl. 209, 
220 .) 


1 1. H 2 0 absorbs cc, b 
and 760 mm. 

and O fro 
oressm'e (dr 

m an - at t° 

y). 

‘”1 “ 

N 

cc. O 

N+O 

%o 

10 15 47 

7.87 

23,34 

33.74 

15 13 83 

7 09 

20 92 

33.86 

20 12 76 

6.44 

19 20 

33.65 

25 | 11. 

78 

5.91 

17 69 

33.40 

(Roscoe and Lunt, 

Chem. Soo 

56. 668.) 

1 1. HiO absorbs cc. IS 

r and O froi 

m an at t° 



and 7( 

0 mm. 


t° 

cc n 

| cc. O 

%o 

0 


19 53 

10.01 

33 88 

6.0 


16.34 

8 28 

33.60 

6.32 


16 60 


33.35 

9.18 


15 58 

7.90 

33.60 

13.70 


14.16 

7.14 

33.51 

1410 


1416 

7.05 

33.24 


(Pettersson and Sond6n, B. 22. 1439.) 


1 1. I-I2O absorbs cc. N (0° and 760 mm.) 
from atmospheric air at t° and 760 mm. 
pressure (dry) 


'f 

cc, N 

f 

oeN lit" 

oo. N 

0 

19.14 

10 

15.14 

20 

12 63 

2 

18.20 

12 

14,53 

22 

12.27 

4 

17.34 

14 

13.98 

24 

11.95 

6 

16.64 

16 

13.48 

25 

11.81 

8 

16.81 

18 

13.03 

- 

^ ' 


(Hamberg, J. pr. (2) 33. 447.) 

1 1. HjO absorbs 

o. N froir 

air 

at t° and 



60 m 

m. pressur 



f 

oo. N 

t° 

cc. N 

*■ 

cc. N 

0 

19.29 

10 

16 36 

20 

12,80 

5 

17.09 

15 

13.95 

25 

11.81 

(Dittmar, Challenger Expedition, vol. l.pt. 1.) 



AIR, ATMOSPHERIC 




ALUMINATE, CALCIUM 


1 i. sea water absorbs ec N from air at t° 
and 760 mm 



(Dittmai ) 


1 1 sea-water absorbs cc N (0° and 760 mm ) 
from atmospheric air at t° and 760 mm. 

pressure (dry) t 

t° cc N t° co N t° oc N 

0 14 85 10 12 06 20 10 25 

2 14 20 12 11.62 22 9.98 

4 13 60 14 1123 24 9.73 

6 13 04 16 10 87 25 9.62 

8 12.53 18 10.54 

(Hambeig.) 

Absorption of aii which is free from car- 
bonic acid by H 2 SO, at 18° and 760 mm. « = 


coefficient 

of solubility 


H S S0 ( | 

* 

H,SO< 

“ 

98% 

0,0173 

70% 

0 0055 

90% 

0.0107 

60% 

00059 

80% 

0,0069 

50% 

00076 


(Towel, Z, anorg 1906, 50 , 388.) 



1 vol, ether at 760 mm. pressure absorbs 

0.290 vols au at 0°; 0 287 vols. at 10°; 

0 2S0 vols. at 15°. (Christoff, *Z phys Ch. 

1912, 79. 459.) 

Alcohol. CsHjOH. 

Sp gr. of pme ethyl alcohol -|-Aq. at 25°. 

alcoLl Sp ' er I! alcohol Sp sr ' 

0 0.997077 55 0.898502 

2 0.993359 60 0 886990 

5 0.988166 65 0 875269 

6 0 986503 70 0.863399 

10 0 980434 75 0851336 

15 0.973345 80 0.839114 

20 0.960392 85 0.826596 

25 0.958946 90 0 813022 

30 0 950672 95 0.799912 

35 0 941459 98 0.791170 

40 0.931483 99 0.788135 

45 0.920850 100 0.786058 

50 0.909852 [ — — 

(Osborne, McKelvy and Bearce, Bureau of 
Standards, Sci. Paper No. 197.) ^ 


Alum, Ammonia. 

See Sulphate, aluminum ammonium. 

Alum, Chrome. 

See Sulphate, aluminum chromium. 

Alum, Iron, 

See Sulphate, aluminum ferric. 

Alum, Potash. 

See Sulphate, aluminum potassium. 
Alumina. 

See Aluminum oxide. 

Aluminic acid, H2AUO1 = A1 2 0 8 , H 2 0. 

Aluminum hydroxide possesses acid prop- 
erties, and salts corresponding to an acid of 
the above formula exist. 

Sec AluiCinum hydroxide. 

Alummates. 

All alummates are insol. in H2O except 
those of K and Na (Fremy) and Ba (Beck- 
mann, J pr. (2) 26 . 385) 

Barium alumlnate, BaAl 2 04-k4H 2 0. 

Sol m 10 pts H 2 0, can be recryst, from 
alcohol. (Deville, J. pr 87. 299.) 

+5H 2 0. SI sol. in H 2 0 with decomp. 
(Allen, Am. Ch J 1900, 24. 313 ) 

+7H 2 0 SI. sol. m cold, not completely 
sol. m hot H s O. Sol m cold dil. HCl+Aq 
(Beckmann, J.pr. (2) 26 . 385.) 

Ba 2 Al 2 0 t +5H 2 0. Sol in 20 pts. HjO by 
boiling. (Beckmann, B. 14. 2151.) 

Insol in alcohol 

SI. sol. in H a O with decomp.; msol, in 
aloohol. (Allen, Am. Ch. J 1900, 24. 311 ) 
BajAl 2 0» +7 — 11H 2 0 Sol m 15 pts. H a 0 
with decomp, into Ba 2 Al 2 05-(-5H20, insol. m 
alcohol. (Beckmann ) 

Barium alummate bromide, BaAlaO,, BaBr 2 

+11H 2 0. 

Sol. in H 2 0 (Beckmann, J. pr. (2) 26. 385, 
474) 

Barium alummate chloride, BaALOi, 3BaCl2 
+6H 2 0. 

Sol. in H2O. (Beckmann, 1 c.) 

BaAWL, BaCl2+llH 2 0 Sol in H a O. 
(Beckmann, l.c.) 

Barium aluminate iodide, BaAl 2 Ot, Bal 2 . 

Sol. in H 2 0. (Beckmann, fc ) *> 

Calcium aluminate, CaO, Al 2 Oa, 

Decomp, by H 2 0 but does uot “set.” Sol. 
m HC1; msol m HNO s , H 2 S0 4 , and HF. 
(Dufau, C. R. 1900, 131. 543.) 

Ca 2 Al 2 0t+7H 2 0. Slowly decomp, by 
H a O; si. sol. in H 2 0. (Allen, Am. Ch. J. 
1900, 24. 316.) 

Ca 2 Al 2 0«. Insol. in H 2 0; not decomp, by 
KOH+Aq; sol. in acids. (Tissier, C. R. 48. 
627.) 



ALUMINATE, COBALT 


+GH 2 0.' Ppt, si. sol. in H 2 0; insol. m 
alcohol (Allen, Am. Ch. J. 1900, 24. 316.) 

3A1j0 3 4CaO+31IaO. Ppt. (Friedel, Bull 
Soc Mm. 1903, 26. 121; C C 1004, 1. 430.) 


Cobalt aluminate. 

“Thenard’s or LeiLhner's blue.” Insol. m 
H 2 0. 

C0AUO4 Insol m H 2 0 and acids. (Ebel- 

Cobalt magnesium aluminate, [MgCoJAl 2 C>4. 

“Spinel Blue ” Insol. m H 2 0 or HCl+Aq. 
(Ebelmen.) 

Gluclnum alummate, GIAI2O4. 

Mm, Chrysoberyll Not attacked by acids, 
but decomp byKOH+Aq. 

Iron (ferrous) alummate, FeAl 2 0^ 

M111 Hercynite. Not attacked by acids. 
Lithium aluminate, LiAlOz. 

Sol, m H a O (Weyberg, C. C. 1906, II. 
1659.) 

Lithium, hydrogen aluminate, L1HAI2O4+ 
5H a 0 

SI. sol m H2O; decomp, on boiling (Allen, 
Am. Ch. J. 1900, 24. 310.) 

Magnesium aluminate, MgAljCL. 

Min. Spinel. Insol. in H a O. 

Insol m HNOa+Aq; very b1. sol. in HC1 
+Aq; partly sol, m H2SO4 at boiling temp. 
(Abich, Pogg. 23.316.) 

Sol, by standing 2 hours at 210° with a 
mixture of 3 pts H2SO4 and 1 pt. H a O, or by 
boiling with t)us mixture together with HF. 
(Mitscherhch, J, pr. 81. 108.) 



NaoALOc Miscible with hot I1 2 0, and as 
sol. as NaOII in cold H 2 0 Insol. in alcohol 
but decomp, thereby. (Tissier, C. It. 43. 102.) 

Strontium aluminate, Si'aALOo+OHaO. 

SI. sol. m H 2 0 (with slow decomp, in Aq. 
solution) (Allen, Am. Ch J 1900, 24. 314.) 

Thallium aluminate, T1 4 A1 2 05+7H 2 0, 

Not completely sol in, but slowly hydro- 
lysed by H a O 

Readily sol mrdil. acids and in the fixed 
alkalies. 

Insol. in abs. alcohol. (Hawley, J Am. 
Chem. Soc 1907, 29, 303.) 

Zinc aluminate, ZnAl 2 0 4 , 

Insol in acids or alkalies 
Mm. Gahmte (Autonwlile). 

+ZH2O. Sol. in KOH, and NIROI-I+Aq. 
(Berzelius ) 

Aluminicoantimoniotungstic acid. 
Ammonium aluminicoantimoniotungstate, 
6(NH 4 ) 2 0, 2A] 2 0s, 3Sb 2 0 6 , I8WO3+ 
17H a O 

Ashellac-hlcegum. (Daniels, J, Am Chem. 
Soo. 1908, 30. 1850 ) 

Barium aluminicoantimoniotungstate, 5BuO, 
2A1 j 0 3 , 3Sb 2 0 5 , 18WO s +6H s O. 
Somewhat insol. in dil. HC1. (Daniels, 
J. Am. Chem. Soc 1908,30.1857) 

Silver aluminicoantimoniotungstate, OAgjO, 
2A1 2 0j, 3Sb20 B , 18W0 a +12H 2 0 
Ppt. o 

Sol. in NH 4 0H+Aq but requires IINOj 
(1:10) to dissolve it (Daniels, J. Am. Chem. 
Soc. 1908, 80. 1857 ) 
Aluminicoarseniotungstic acid. 


Manganous aluminate. 

Insol. in H 2 0 and acids. (Ebelmen, A. ch. 
(3) 22. 225.) 

MnAljOi. Insol. in HCl+Aq; readily 
attacked by HF. HNO„ and H 2 S0 4 . 

Decomp, by fusion with alkali chlorate, 
nitrate, oxide or carbonate. (Dufau, C. R. 
1902, 136. 963.) 

Nickel aluminate. 

Insol. in II 2 0. 

Potasssium al^ninate, K2AI2O4+3H2O. 

Decomp by dissolving in pure H 2 0 with 
separation of A1 2 0 3 . (Fremy, A. oh. (3). 12. 
362.) Can be recrystalliscd from water con- 
taining a little alkali, without decomposition. 
(Fremy.) 

Insol. in alcohol. 


Ammonium aluminlcoarseniotungstate, 
6(NH 4 ) 2 0, 2A1 2 0s, 3As 2 0s, 18WO,+ 
14H a O. 

Spanngly sol, m H 2 0. (Daniels, J. Am. 
Chem. Soo. 1908, 30. 1864.) 

Barium aluminlcoarseniotungstate, 4BaO, 
2 AUO 3 , 3As 2 0 5 , I8WO3+12H2O. 

Very si. sol. in H 2 0 . 

Sol. m very dil. HC1 or HNO s . (Daniels, 
J. Am. Chem Soc. 1908, 30. 1855.) 

Cadmium aluminicoarseniotungstate, 4CdO, 
2Al 2 O s , 3As 2 0 6 , I 8 WO 8 +I 7 II 2 O. 
il. in dil. mineral acids and in strong 
NH 4 OH+Aq. (Daniels, J. Am. Chem, Soc. 
1908, 30. 1856 ) 

Aluminicomolybdic acid. 


Sodium aluminate, Nb 2A1 2 0 4 . 

Easily and completely sol. 
(Scbaffgotsch. Pogg 43. 117.) 

+4H 2 0. Insol. in alcohol. 
Ch. J. 1900, 24. 308 ) 


in cold H a O. 
(Allen, Am. 


Ammonium alumimeomolybdate, 3(NH 4 ) 2 0. 
Al a 0 5 , 12MoO,+19H 2 0. 

Ppt. (Hall, J. Am, Chem. Soo. 1907, 29. 
96.) 

+2OH2O. More sol. in H 2 0 than potassium 



ALUMINUM 


aluminicomolybdate (Struve, Bull. Acad St 
Petersb. 12. 147.) 

+22H 2 0 (Marckwald, Dissert. 1896.)" 
Barium aluminicomolybdate, 4BaO, Al 2 O s , 
12MoO s +14H s O 

Ppt (Hall, J Am. Chem. Soc. 1907, 29. 
712.) 

Lead aluminicomolybdate, 4PbO, AI 2 0 3 , 
12Mo0 3 +21H 2 0. 

Ppt (Hall, J Am. Oh«m. Soc 1907, 29. 
712) 

Potassium aluminicomolybdate, 3K a O, A1 2 0„, 
12 MoOj+20H 2 O, 

1 pt. of the salt is sol in 40 67 pts. H 2 0 at 
17°. Veiy difficultly sol. m acids (Struve ) 
H s A1(Mo0 4 ) 3 , 2KHMo 0 4 . Sol in H 2 0. 
(Parmontier, C. R. 94. 1713.) 

Silver aluminicomolybdate, 4Ag 2 0, A1 2 Oj,' 
12MoOj+16H 3 0. 

Ppt. (Hall, J Am Chem Soc. 1907, 29. 
712) 

Sodium aluminicomolybdate, 3Na 2 0, A1 2 0 3 , 
12Mo0 3 +22H s O. 

Effloiescent. Easily sol. in H 2 0 (Gentele 
J pr 81. 413) 

Aluminicophospliotungstic acid. 
Ammonium aluminicophosphotungstate, 
9(NH 4 ) 2 0, 2A1 2 O s , 4P 2 0 6 , 9W0 3 +13H 2 0. 
SI sol m cold and m hot H 2 0. (Daniels, 
J, Am Chem Soc 1908, 30, 1851 ) 

Barium aluminicophosphotungstate, 4BaO, 
2A1 s 0 3 , 4P 2 0 6 , 9W6 8 +13H 2 0. 

SI. sol. in H 2 0 Sol. in very dil, HC1 or 
HN0 3 (Darnels, J. Am. Chem Soc. 1908, 
30. 1853 ) 

Silver aluminicophosphotungstate, 4Ag 2 0, 
2Al»Os, 4P 2 0 s, 9W0 3 +6H 2 0. 

Nearly msol. in HjO. Sol in NH.OH and 
m dil, HN0 3 , Insol in acetic acid (Daniels, 
J Am Chem. Soc. 1908, 30. 1852.) 

Zinc aluminicophosphotungstate, 5ZnO, 
2Al/) 3 , 4 Pj0 6 , 9W0 3 +11H 2 0. 

Sol m dil acids and in a large quantity of 
cone, ammonia when NH 4 C1 is present 
(Daniels, J, Ain Chem Soc. 1908, 30. 
1853.) 

Aluminicotungstic acid. 

Ammonium aluminicotungstate, 3 (NHi) 2 0, 
A1 2 0 3 , 9W0s+4H 2 O. 

Sol in cone HN0 3 and m cone. HC1. When 
the solution m cone HC1 was boiled, a yellow 
colored ppt separated, (E. F. Smith, J Am. 
Chem. Soc 1903, 26. 1230 ) 

Ammonium silver aluminimeotungstate, 
11A&0, 21(NH 4 ) 2 0, 4A1 2 0 s. 36WO s . 

The dry salt is insol in pure H 2 0, but 


[ readily sol. in H s O containing NH 3 or HN0 3 
(E. F Smith, J, Am. Cliem. Soc 1903, 26. 
1231.) 

Barium aluminicotungstate, 8BaO, A1 2 0 3 , 
9WOs+7H s O 

Not sol in acids when dry Somewhat 
decomp by boiling with cone. HC1, HNO„ or 
aqua regia (Daniels, J Am. Chem. Soc. 
1908, 30. 1848.) 

Copper aluminicotungstate, 2CuO, AljO s , 
9WOs+lbJ^H»0. 

Sol in large quantities of H 2 0. (Daniels, 
J Am Chem. Soc. 1908, 30. 1847.) 
Meicurous aluminicotungstate, 5Hg 2 0, Al 2 O s , 
9WOj. 

SI. sol. mH 2 0. Sol mHN0 3 (1.5) (Dan- 
iels, J. Am? Chem. Soc. 1908, 30. 1849 ) 

Zinc aluminicotungstate, lJ^ZnO, A1 2 0 5 , 
9W0,+8H 2 0. 

Insol. in H 2 0. (Daniels, J Am, Chem, 
Soc, 1908, 30. 1850.) 

ZnO, A1 2 0 3 , 9 \VO s + 20H 2 O. Sol. m H a O. 
(Darnels.) 

Aluminum, A1 

Less easily attacked than 01 dinary rnetak 
(iron, copper, lead, zme, tin) by air, H 2 0, 
wine, beer, coffee, milk, oil, butter, fats, etc. 
Vinegar dissolves 0.349 g. from a sq decimetre 
in 4 months, and 5 % NaCl-f-Aq, only 0.046 
g. in the same time. (Ballaud, C. R. 114. 
1636) 

The action of various substances contained 
in foods and drinks on compaot A1 as it occurs 
in utensils is very slight. Hard or soft water, 
whether cold or hot, showed no action in 8 
days; 1 % solutions of tartaric; tannic, and 
acetic acids had no action m same time, also 
5 % boric, carbolic, and salicylic acids. 4 % 
and 10 % acetic acid dissolved only 0 4 mg, 
of Al, while 10 % acetic acid dissolved 2 1 
mg fiom a loughened piece of Al foil m 8 days. 
1 % Boda solution dissolved 15 mg m 8 days. 
(Rupp, Dingl 283. 119 ) 

Similar results were obtained by Arche. 
(Dmgl 284. 255 ) 

Liquids which are ordinarily contained in 
foods and drinks do not attack sheet Al ex- 
cept in a very small degiee. The following 
losses m weight m mg. by the action of the 
given liquids on 100 sq. ogptimetres sheet 
aluminum foi 6 days were obtained: 


Claret 2.84 

Hock 3.27 

Brandv 1 08 

5 % alcohol 0 61 

5 % tartaric acid+Aq 1 69 

1 % ” ” 2 58 

6 % acetic acul+Aq 3.58 

1 % ” 4.38 



ALUMINUM, 


5 % citric aeid+Aq 
1 % ” ” 

5 % lactic acid +Aq 

5 % butyric aeid+Aq r 

Coffee 

Tea 

Beer 

4 % bone aeid+Aq 

5 % carbolic aeid+Aq 
1 ,% ” ” 

14 % salicylic aeid+Aq 



(Lunge, C N. 66. 110.) 


H s O it , . 

titles of Na Absolutely puie A1 does not 
lose any weight to H 2 0 and the H 2 0 remains 
perfectly eleai. Also dll acids lemain pei- 
fectly clear, (Moissan, C R. 1895, 121. 
794-98; Q. C 1896, I 193 ) 

>S1. attacked by H 2 0 at 80° (W. Smith, 

J, Soc Chem Ind 1904, 23. 475 ) 

Easily sol. m dll or eonc. RCl+Aq, 
Whether hot or cold; also in HBr, HI, or HF+ 
Aq Insol m dil, H 2 S0 4 +Aq (de la Rive) ; si, 
attacked by cold.easily by not cone H 2 S0 4 . 
Not attacked by HNO a +Aq even when cone, 
and boiling (Wohler); easily sol. in dil H 2 SO<, 
or HNO a +Aqin vacuo (Weerpn,B 24. 1798); 
slowly sol m 27 % HNO a +Aq, 100 com 
HNOs+Aq requiring 2 months to dissolve 2 
g. A1 (Montemartim, Gnzz. ch. it. 22. 397); 
very si. sol in most organic acids, but solubil- 
ity is increased by presence of NaCl 

Not attacked by dil. or cone. HNO a at ord. 
temp, but attacked by hot HNOa Attacked 
by H s PO ( (Smith, J. Soc. Chem. Ind 1904, 
23. 475.) 

Completely sol. at 100° m two hours m 
HNO a , sp. gr. 1 15-1 46. (Stillman, J Am, 
Chem Soc. 1897, 19. 714.) 

Veiy easily sol. in HNOa (contraiy to the 
usual statement in text-books). (Woy, C C. 
190 , Jl. 94.) | 

Slowly attacked by HNO a +Aq (20-25 %) | 
, at 25-30°. (Deventer, Chem Weekbl 1907, 
4. 69.) 

Dil HNOs or H 2 S0 4 does not attack A1 
on account of formation of layer of gas. Ac- 
tion is increased by vacuum Solutions of 
metallic chlorides, the metal of which is insol 
and attaches itself to the A1 (Pt, An, Cu, Hg) 
increase the solubility, but when metal is 
soluble m the acid (Fe, Zn, etc.), there is no 
increase of solubility (Ditte, C R. 1890, 
.110.573.) 

Violently attacked by dil. or cone II a P0 4 + 
Aq (Wmteler ) 

Not attacked by solution of HC1 in liquid 
HCN (Kahlenberg, J. pliys. Chem 1902, 
6. 662.) 

Very easily sol. in cone or dil KOH, or 
/’NaOH+Aq. Slowly attacked by NH 4 OII+ 


Aq (Wohler); sol m Ba0 2 H 2 +Aq (Beek- 
in, J.pr. (2)26. 385), slowly sol mCaO a H a 

J m excess of 10 % KOH+Aq and in , 
NaOH and LiOH+Aq; sol. in hot cone 
Ba(OH) a ,Sr(OH) 2 andCa(OH) 2 +Aq. (Allen, 
Am. Ch. J 1900, 24. 304-331 ) 

Attacked bv hot cone NI+OH+Aq 
(Smith, J. Soc Chem. Ind 1904, 23. 475.) 

SI attacked by sulphates, or nitrates +Aq, 
but all chlorides, bromides, and iodides, except 
those of the alkalies and alkaline earths, even 
AlCls+Aq, dissolve the metal Insol. in 
alum, or m NaCl+Aq, but sol in ahim+ 
NaCl+Aq (Tissier, C. R 41. 362), sol m 
NaCl+Aq (Deville, A eh (3) 43. 14), sol. 
in neutral FeCl a +Aq m vacuo (Weeren, 

B. 24. 1798.) Violently attacked by CuCl 2 + 
Aq (Tommasi, Bull Soc (2) 37. 443 ) 

Rapidly sol in Iv 2 S 2 0s+Aq, more slowly 
sol. in (NH 4 ) 2 S 2 0 6 +Aq (Levi, Gazz. ch it, 
1908, 38. (1) 583.) 

Attacked by (NH 4 ) 3 B0 4 +Aq SI attacked 
by NaNO a +Aq or KNOj+Aq at 100°. 
(Smith, J. Soc Chem Ind. 1904, 23. 475.) 

Not affected by NH 4 NO a + Aq ( Hcidglcm- 
son, C N. 1904, 90. 142 ) 

Attacked by POCl a at 100°. (Remtzer, B. 
13. 845 ) 

Insol in liquid NH, (Gore, Am. Ch J. 
1898, 20. 826 ) 

Insol. in liquid C0 2 (Buchner, Z. phvri 
Ch 1906,54.674) 

Attacked by NOC1. (Sudborough, Chem. 
Soc. 1891, 59. 659. 

92 %alcoholattf cks A1 loss than H,,0. Pure 
A] is attacked less than commercial ( Hugmi- 
nenq, J Phann. 1895, (8) 1. 537 ) 

Sol. in organic acids rontaimng chlorides 
(Smith, J. Soc Chem. Ind 1904, 23. 475.) 

Acetic, tartaric and citric acids attack A1 
only at first. Metal is covered by layer of 
hydroxde bu^ on addition of haloid salts, 
gradual solution ensues. (Ditte, C R ISOS, 
127. 919.) 

Not attacked by sugai +Aq, (Klein, C R. 
102. 1170.) 

Aluminum arsenide. 

Decomp by H 2 0 with evolution of AsH a . 
(Wohler, Pogg. 11. 160 ) 

Decomp. by H 2 0 (Fonzes-Diacon, C. R. 
1900, 130. 1315 ) 

Aluminum boride, A1 2 B 4 . 

Very slowly sol. in hot eonc HCl+Aq, and 
hot NaOH+Acj, but easily in moderately 
strong warm HNO a +Aq (Hampe, A. 183. 
75 ) 

A1 2 B 24 Not attacked by HC1. or KOH + 
Aq. Scarcely attacked by boiling H 2 S0 4 . 
Hot none HNOj+Aq dissolves gradually but 
(Completely (Hampe, 1. c.) 

Aluminum borocarbide, A1 3 C 2 B 48 . 

Jnsol m H 2 0, HCl+Aq, H 2 S0 4 +Aq, or 



ALUMINUM CHLORIDE 


KOH+Aq; slowly sol m hot cone IIN0 3 + 
Aq. (Hampe, 1. c.) 


Aluminum bromide, AJBrj 
Anhydrous Dissolved by H 2 0 with { 
violence and evolution of much heat \ 
sol. m alcohol More sol. m CS 2 than A1I 3 . 
(Weber, Pogg 103. 264 ) 

Sol. m SOCl 2 (Besson, C. R. 1S96, 123. 
884.) 

Sol in C 2 H 6 Bi\ (Plotnjkoff, C. C. 1902, 
II. 617 ) 

Sol in acetone. (Naiunann, B. 1004, 37. 
4328); (Eidmann, C C 1899, II. 1014) 


Solubility of AlBi's in organic liquids 



+6H 2 0 Yeiy sol m H 2 0. 

+15H 2 0 (Panfiloff, J. B 1895. 785 ) 

Aluminum antimony bromide, 2AlBr s , 5SbBr t 
+24H a O. 

Hygroscopic Decomp by H 2 0 (W em- 
land, B. 1903, 36. 258 ) 

Aluminum potassium bromide, AlBr 3 , KBr. 

Sol. in HjO. (Weber, Pogg. 103. 267.) . 

Aluminum bromide ammonia, AlBr 3 , ®NH 3 
Decomp by H 2 0. (Weber, Pogg." 103. 
267 ) 


Aluminum pa-bromide carbon bisulphide, 
AlBr s , Bi’i, CS 2 

Sol in ether, ethyl bromide, ethylene brom- 
ide and benzene, decomp, by H 2 0 (Plot- 
mkoff, J, Russ. phys. Chem. Soc 1901, S3. 
91, C. C 1901, 1. 1193 ) 

2AlBr a , Br 4 , CS 2 . Sol. m ether and benzene; 
msol in petroleum ether. (Plotnikoff, l. c.) 

Aluminum bromochloride, AlCl 2 Br. 

Deliquescent Somewhat less violently dis- 
solved by H 2 0 than is AlBr 3 (v. Bartal, 
Z anorg 1907, 65. 154.) 

+6H 2 0 Deliquescent. Sol. m H 3 0 with- 
out evolution of heat (v. Bartal, Z. anorg, 
1907, 66. 155 ) 

Aluminum carbide, A1 4 C 3 . 

Decomp? by fused KOH at 100°; msol. in 
fuming HNOs in the cold, decomp by H 2 0, 
and dil. acids (Moissan, Bull. Soc. 1894, (3) 
11. 1012; C. R 1894, 119. 16-20.) 

Insol in acetone (Neumann, B, 1904, 37. 
4328.) 

Aluminum chloride, basic, A1q0 14 Hio, HC1. 

Easily sol iu H ; 0. (Schlumberger, Bull. 
Soc. 1895, (3) 13. 56 ) 

Aluminum chloride, A1C1 3 
Anhydrous, Very deliquescent. Sol. in 
H 2 0 with a hissing noise and evolution of 
heat Solution of A1C1 3 m H a 0 loses HC1 on 
evaporation, and A1C1 3 is finally wholly con- 
veited into A1 2 0 3 . 

Sol in 1 432 pts H 2 0 at 15°. (Gerlach.) 
AlCl 3 +Aq containing 19 15 % A1C1 3 boils 
at 103 4°, AlCb+Aq containing 38.3 % A1CU 
boils at 112.8° (Gerlach ) 


Sp. gr. of A101 3 -t-Aq at 15°. 


1.0072 
1 0144 
1 0216 
1 0289 
1 0361 
1 0435 
1 0510 
1 0585 


1.0890 
1 0968 
1 1047 
1.1125 
1 1207 
1 1290 
1 1372 
1.1455 
1 1537 
1 1632 


1 2518 
,1 2615 
1 2711 


1 3007 
1 3109 
1 3211 
1 3313 


(Gerlach, Z anal. 8. 281.) 



' ALUMINUM AMMONIUM CHLORIDE 


Sp. gr. a£ 20° of AlCl s +Aq containing mg, 
mols. AlCl 8r per liter. 


0 01 
0 025 
0 05 
0 075 
0.10 
0 25 

0 55 

1 0 

1 5 

2 0 


1 00104 
1 00282 
1 00588 
1 00870 


1 02011 
1.05706 , 
1 11054 


1.21378 


(Jones & Pearce, Am. Ch. J. 1907, 38. 726.) 


Sol. m 1 pt. strong alcohol at 12 5° (Wen- 
zel); easily sol. in ether; si sol. mOSj, msol. 
in ligrome or benzene. 

Difficultly sol. m AsBi's. (Walden, Z. 
anorg. 1902, 29. 374 ) 

Sol m AlBr 3 . (Isbekow, Z. anorg 1913, 
84. 26.) 

Insol m liquid NH 3 (Franklin, Am. Ch 
J. 1898, 20. 826.) 

Insol. in CS 3 at ord. temp (Arctowski, Z. 
anorg. 1894, 6. 257.) 

Sol. in benzomtnle. (Naumann, B. 1914, 
47. 1369.) 

Difficultly sol m acetone. (Naumann, B 
1904, 37. 4328.) 

Insol. m ethyl acetate. (Naumann, B 
1910, 43. 314.) 

Insol. in methylal. (Enlmann, C. C. 1899, 
II. 1014 ) 


+6H a O. Very deliquescent; very sol m 
H/i). Sol m 0.25 pt. H 2 0. (Thomson.) 

Sol m 2 pts nbs alcohol at ordinary temp , 
and 1.5 pts at b -pt (Thomson ) 
Completely msol. in a solution of ether in 
H a O sat. with HC1 (Havens, Am J. Sei. 
1898, (4) 6. 46 

Aluminum ammonium chloride, AiCI.,, NH 4 C1 
(Baud, A. ch. 1904, (8) 1. 40 ) 

Aluminum antimony chloride. 

See Chlorantimonate, aluminum. 

Aluminum barium chloride, 2A1CL, BaCIs 
(Baud, C R. 1901, 133. 869 ) 

Aluminum calcium chloride, basic. 

3CaO, CaCla, Al a 0 3 +10H 2 0. (Steinmetz, 
Z phys. Ch 1905, 52. 466.) 

lOCaO, CaCL, CAL.Oj Slowly clceomp by 
boiling HjO. (Gorgeu, Bull. Soc 1887, (2) 
48. 51.) 

Aluminum calcium chloride, 4A1C1 3 , UCaCl* 
(Baud, A ch 1904, (8) 1. 51.) 

Aluminum nltrosyl chloride, A1C1 3 , NOCl. 

Deliquescent, and deooinp, bv H s O. ( Weber 
Pogg, 118. 471.) 

Aluminum palladium chloride, AlClj, PdCL-j- 
IOHjO. 

See Chloropalladite, aluminum, 

Aluminum phosphorus peniachloride, A1G1 3 , 
PClt. 

Decomp, violently by H 2 0. (Baudrimont ) 


Solubility of A1CL in organic liquids. 


Solvent 

- 

■i? 

- 

A 

- 

\ n - 

Benzo- 

phenone 

48° 

44 

39 5 
50 

60 

1 70 

80 

90 

100 

it 

125 

0 

8 5 
13 8 
18.3 
121 

23 4 
,25.7 
28 1 
30 0 

36 3 
39 6 

130° 

125 

120 

110 

100 

90 

80 

70 

60 

80 

100 

120 

43 2 
48 4 
50 

52 1 
54.5 
56.7 
58 6 

60 3 

61 7 

62 6 
64.1 
65 1 

130° 

140 

160 

160 

170 

180 

185 

190 

192 

194 

66 0 
67 2 
70 7 
74 2 
78 3 

86 7 
90.7 
94 8 
100 

*Benzoyl 

chloride 

-0 5° 
-4 
-7,5 
0 

20 

40 

0 

7 9 
12 7 
14 1 
18 8 
25 0 

60° 

70 

80 

90 

93 

90 

33 0 
37 5 
42 2 

47 1 

48 7 
50 6 

80°| 

70 

60 

40 

66' 1 
57 2 
61 0 


(Mensehutkm, Ann Inst. Pol P.-le-Gr., 


Aluminum phosphoryl chloride, AlClj, POCl 3 . 

Deliquescent. Sol, in H a O with docomp. 
Sol. in warm POCl 3 , from which it separates 
on cooling. (Casselmnnn, A. 98. 220.) 

Aluminum platinum chloride, A1C1 3 , PtCL+ 
IBHiO 

See Chloroplatinite, aluminum. 

Aluminum potassium chloride, AlClj, KCL 
Slowly deliquescent,. Sol in H 2 0 with 
evolution of heat and decomp, (Degen, A. 
18.332.) 

Aluminum selenium chloride, 2 AlClj, SeCl 4 . 

Sol. in HjO with evolution of heat and 
separation of tiaces of selenium. (Weber, 
Pogg 104. 427 ) 

Aluminum sodium chloride, A1C1 3 , NaCl. 

Much less deliquescent than A1C1 3 . Sol. in 
H s O with evolution of heat. Upon evaporat- 
ing, NaCl crystallises out (Wdhler.) 

Aluminum strontium chloride, 4A1C1 3 , 3SrCL. 
• (Baud, A ch. 1909, (8) 1. 52 ) 

Aluminum sulphur chloride, 2A1CL, SCI,, 
Pecomp by H a O with evolution of much 



ALUMINUM MAGNESIUM FLUORIDE 


heat and sepai ation of some sulphur. (Webei , 
Pogg, 104.421.) 

AlCL.SCL Decomp, by H 2 0 (Ruff, B. 
1901, 34. 1757.) 

Aluminum tellurium chloride, 2A1CL, TeCL 
Very sol in dil H 2 S0 4 + Aq (Weber, J pr. 
76. 313 ) ‘ 

Aluminum chloride ammonia, A1C1 S , NH S . 

Sol. m H 2 0 (Rose, Pogg, 24. 248 ) 
Completely sol m H,() ' (Baud, C R 
1901, 132. 135.) 

AlClj, 2NH 3 Very hygroscopic. (Still- 
man, Am Ch J. 1895, 17. 750 ) 

AlClj, 3NI-I3. Decomp by II, 0. 

A1CL, 5NH S . M pt 380°. (Baud, C. R 
1901, 132. 135 ) 

AlCh, 6NH 3 Decomp, by H,0 (Still- 
man, Am Ch J. 1895, 17. 752 ) Somewhat 
hygioscopic (Baud, C, R. 1901, 132. 135.) 

Aluminum chloride nitric oxide, 2AICI3, NO 
Very hygroscopic Decomp, lapidly in the 
au Sol in KOH+Aq. (Thomas, C. R 
1895, 121. 130.) 

Aluminum chloride phosphine, 3AICI3, PH a 
Decomp, by H 2 0 or NH,]OH+Aq (Rose 
Pogg, 24. 295.) 

Aluminum chloride hydrogen sulphide. 

Deliquescent. Decomp, by H 2 0 or NH4OH 
+Aq (WShler.) 

Aluminum chloride sulphur dioxide, A1C1 3 , 
SOa * 

Decomp by IlaO, alcohol, 01 benzene 
(Adnanowski, B 12. 088 ) 

2A1CL, SO 2. (Baud, A. ch 1904, (8) 1. 32.) 

Aluminum cohalt, C03AI3. 

Sol in stiong acids (Brunck?B. 1901, 34. 1 
2734.) 

Aluminum copper, CiqAlo. 

Sol. in aqua regia; decomp, by HC1 
(Brunch, B. 1901, 34. 2733 ) 

Aluminum fluoride, A1F 3 , 

Anhydrous Not attacked by H 2 0 or acids, 
and only very slightly by boiling cone H 2 S0 4 . 
Insol. in boiling KOH+Aq. (Devillc, C R 
42. 49.) 

Insol. m ethyl acetate. (Naumann, B 
1910, 43. 314.) 

Insol 111 acetone. (Naumann, B 1904, 37. 
4328 ) 

+^II 2 0. Insol in H a O SI. sol. in HF. 
(Baud, C. R. 1902, 135. 1104.) 

+H 2 0. Completely but only spanngly sol 
in H 2 0. (Mazzuchelli, Real. Ac Line. 1907, 
(5) 16, I. 775; Chem Soo 1907, 92, (2). 549.). 

+3!^H 2 0. Two modifications' (1) Easily 
sol. in H a O. Sol in HF. (2) Insol. in H 2 0. 
SI sol. 111 HF. (Baud, C R. 1902, 136. 1104*) 


+7H a O Sol m H = 0. (Deville, 'A. ch (3) 
61. 329 ) 

Mm Fluelhte. 

+8J^H 2 0. Very efflorescent Sat. solu- 
tion contains 3 85 g. A1F 3 per 100 g at 11° 
and 1.2 g at —0.2° (Mazzucchelli, Real Ac. 
Line. 1907, (5) 16, I. 775, Chem Soc. 1907, 
(2), 92. 549 ) 

Aluminum hydrogen fluoride, 3A1F S , 2HF+ 
5H 2 0 

Sol. .in H 2 0; precipitated by alcohol. 
(Deville ) 

2A1F 3 , HF +5H 2 0. (Devillc, A. ch. (0) 61. 
329 ) 

Aluminum ammonium fluoride, A1F S , NH ( F. 

Somewhat sol. in H 2 G; msol, in H 2 0 con- 
taining NH4>H or NH,F (Berzelius, Pogg 
1. 45.) 

AIF3, 2NH4F+I 5H 2 0. Sol. m 100 pts. 
H 2 0 at 16° (Baud, C. R. 1902, 136. 1338.) 

AlFs, 3NH4F. Nearly msol m H 2 0; easily 
sol. in dil acids. (Petersen, J pr. (2) 40. 35 ) 
Quite easily sol in H 2 0, but insol in 
NH 4 F+Aq. (Helmholt, Z. anorg 3. 129 ) 

Aluminum barium fluoride. 

Appaiently not obtained in pure state. 
(Rada ) 

Aluminum calciumfluoride, A1F 3 , CaF 2 +H 2 0. 
Mm Evigtokite. 

Aluminum calcium sodium fluoride, A1F S , 
CaF 2 , NaF+H 2 0. 

Min. Pachnohle 

Aluminum cobaltous fluoride, JUF 3 , CoF 2 + 
7H a O. 

Sol m dil I-IF+Aq (Weinland, Z, anorg. 
1899, 22. 272 ) 

Aluminum cupric fluoride, 2A1F 2 , CuF 2 . 

Very slowly but completely sol 111 H 2 0. 
(Berzehus ) 

AlFs, 2 CuF 2 +11H 2 0. Sol mdil HF+Aq. 
(Weinland, Z anorg 1899,22.272-76 ) 
2AlF a , 3 CuF 2 +18H 2 0. Sol in dil IIF+ 
Aq (Weinland ) 

Alununum cupric hydrogen fluoride, A1F 3 , 
CuF 2 , HF+8H 2 0. 

Efflorescent in the air. Sol. in chi HF+Aq, 
(Weinland, Z anorg 1899, 22. '272+* 

Aluminum iron (ferrous) fluoride, A1F 3 , 
FeF a +7H a O. 

SI, sol, m dd. HF+Aq (Weinland, Z 
anorg. 1899, 22. 270.) 

Aluminum lithium fluoride. 

Insol. in H 2 0 (Berzehus ) 

Aluminum magnesium fluoride. 

2A1F„, MgF 2 (?) (Rader.) 
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ALUMINUM NICKEL FLUORIDE 


Aluminum nickel fluoride, A1F„, NiF»+7H 2 0. 

SI. sol. ' m dil. HF+Aq. (Wemland, Z. 
anoig. 1899, 22. 271.) 

Aluminum potassium fluoride, A1F 3 , 3KF. 

Very si sol. in acid solutions, and still less 
in H 2 0 (Gay-Lussac and Thdnaid ) 

A1F 3 , 2KF. As above 

Aluminum silicon fluoride. 

See Fluosilicate, alummum. 

Aluminum sodium fluoride. 

2A1F S , 3NaF Min Chiohte 
A1F 3j 2NaF Min. Chodneffite. 

AlFa, 3NaF Mm. Cryolile SI sol. in 
H;0 Insol in HCl+Aq. Decomp by 
H 2 S0 4 , or by boiling with NaOH+Aq 

Alummum strontium fluoride. 

As the Ba salt. (RBder ) 

Aluminum thallous fluonde, 2A1F 3 , 3T1F. 

Ppt SI. sol m H 2 0. (Ephraim, Z anoig. 
1909, 61 . 243 ) 

Alummum zinc fluoride, AlFi, ZnF 2 -f 7H 2 0 
Sol in dil. HF+Aq. (Weinland, Z. anorg 
1899, 22. 272 ) 

2A1F 3 , ZnF 2 . Slowly but completely sol 
ip H 2 0 (BerzelniB ) 


Aluminum hydroxide, Al 2 0 3l H 2 0 
=A1 o0 2 (.OH) 2 . 

Dehydrated by cono. acids, without dissolv- 
ing. (Becciuercl, C R.., 67 . 108 ) 

Min, Diaspore. Insol m HCl+Aq, and 
not attacked by boding cone. H 2 S0 4 , unless 
it has been lgmted 

ALOa, 2H 2 0=A1 2 0(0H) 4 . Pptd A1 hy- 
droxide, when boiled twenty hours with II 2 0 
is insol in acids and alkalies, and has the 
above composition. (St. Gilles, A ch. (3) 
46. 57 ) 

Mm Bauxite. 

Soluble vwdificaiions — (a) Meta-alummum 
hydroxide From basic Al acetate Sol. m 
H 2 0 and more readily in HC 2 H 3 0 2 . The 

S uis solution is coagulated by traces of 
es^nanu acids, and salts, while other 
acids a« salts have no effect Thus, 1 pt 
H 2 S0 4 in 1000 pts. H 2 0, added to 7000 pts. of 
above solution containing 20 pts. A1 2 0 3j con- 
verts the liquid into a nearly Bolid mass. 
Citric, tartaric, oxalic, chromic, molybdic, 
racemic, suberic, salicylic, benzoic, gallic, 
lactic, cinnamic, butyric, valeric, camphoric, 
picric, uric, meconic, comenic, and hemipime 
acids act m the same way. IIC1 and HNO s 
have far less action, 600 mols being necessary 
to produce the same effect as 1 mol H 2 S0 4 , 
while acetic, formic, boric, arsemous, pyro- 


meconie, and opianic acids do not coagulate 
the solution, except when moderately cone. 
l r pt KOH in 1000 pts H 2 0 coagulates 9000 
pts. of the solution. NaOH, NH 4 OH, and 
Ca(OH) 2 have the same effect. 

The solution is not coagulated by acetates, 
unless added m large quantity, and even 
then the ppt. is redissolved when heated u ith 
H 2 0 Nitrates and chlorides coagulate with 
difficulty; Na 2 S0 4 , MgS0 4 , and CaS0 4 +Aq, 
however, have hr strong an action as a liquid 
containing the same amount of H 2 S0 4 . A 
teaspoonful of the solution introduced into 
the mouth solidifies at once from the action 
of the saliva The ppt, formed by acids is 
not sol m an ecessx of the acid, but by the 
long continued action of cone H 2 S0 4 , espe- 
cially if hot, the ppt. is dissolved; boiling 
cone HCl+Aq also dissolves it, but less rond- 
lily than H 2 S0 4 . The ppt is sol, in boiling 
cone KOH+Aq. The residue, when the 
solution is evaporated at 100°, has composi- 
tion A1 2 0 3 , 2H 2 0, and is insol in acids. 
(Crum, Chem. Soc 6, 225 ) 

(b) By Dialysis. Sol. in H a O, from which 
it is sepaiated by extremely small amounts of 
various substances, as acids, ammonia, salts 
(especially K 2 S0 4 ), cmamel, etc. An excess 
of acid dissolves the coagulum. If the solu- 
tion contains 0 5% Al 2 O s or less, it may be 
boiled without change, but the hydroxide 
separates out suddenly when it is reduced to 
A its vol., and even very dil, solutions gela- 
tinise spontaneously m a few days The 
solution is not coagulated by alcohol or sugar 
(Graham, A. 121. 41.) 

A1 2 0 2 , 3H 2 0 =Al(OH) 3 , Crystallised Diffi- 
cultly sol. in acids and alkalies, (Cossa, N. 
Cim. (2) 3 . 228 ) InBol m boiling HCl+Aq. 
(Wohler, A. 113. 249.) SI. sol m KOH+Aq; 
nearly insol in cold H 2 S0 4 , HC1, HNO a +Aq; 
very slowly sol in hot HC1 +Aq, more readily 
in hot H 2 S0q. (v. Bonsdorff, Pogg, 27. 275.) 

a-modiiication. Unstable Changes into 
/3-modification. Sol. m N-HoS0 4 at ord, 
temp. Sol m N-NaOH and in hot NaOH of 
concentration 5Na 2 0, 100H.O. (Russ, Z. 
anorg 1904, 41 . 226 ) 

/3-modification Insol in N-H a S0 4 at ord 
temp Difficulty sol m warm N-NaOH, but 
easily sol. m hot NaOH of concentration 
5Na 2 0, 100H 2 O. Its solubility in NaOH in- 
creases with increase in concentration of the 
hydroxyl ions (Russ ) 

5-modification Easily sol. m cone.. H 2 S0 4 , 
only si. sol in HC1, HNOj or acetic acids, or 
in alkali +Aq (Tommasi, C. C. 1906, II. 
606.) 

Min Gibbsite Sol. in HCl+Aq, and dil 
H 2 S0 4 +Aq Readily sol m cone. KOH. and 
NaOH+Aq . 

Precipitated Completely msol. in H 2 0 or 
■H 2 C0 3 +Aq Easdy sol. in aoids when freshly 
pptd , but solubility diminishes on standing. 

Easily sol. in KOH or NaOH+Aq. (Son- 
Uenschem ) 



ALUMINUM MERCURIC IODIDE 


Herz (Z. anorg 26. 155) found that alum- 
inum hydroxide which has been dried in g| 
vacuum dessicator requiiea for solution m 
iNaOH+Aq. 3 atoms Na' to 1 atom A1 
Slade (Z Elektiochem. 1911, 17. 261) was 
unable to obtain this result Herz says Slade’s 
error is due to insufficient shaking of the solu- 
tion. (Herz, Z. Elektiochem. 1911, 17. 403 ) 
New solubility determinations verify the 


New solubility det _ „ 

statement, of Hprz (Z. anoig 25, 155) that the 
solubility of Al(OH) 8 m NaQH+Aq is pro- 
portional to the concentration of NaOH. 
They do not, however, veufy his statement 
that the ratio Na ' A1 in the solutions is al- 
ways 3 1, for the autlioi finds that the ratio 
Na A1 varies from 2 • 1 to 10 : 1 depending 
on the conditions of precipitation and the 
method and duration of diying of the Al(OH) 8 . 
(Slade, Z Elektiochem. 1912, 18., 1 ) 

SI sol m NH 4 OH-|-Aq when freshly pptd , 
but piesence of NH 4 salts dimmish its solu- 
bility, and it separates out completely after 
long standing. (Fresemus ) 

Somewhat sol m NH 4 OH+Aq, the more 
readily the larger the vol. of H«0. Somewhat 
sol in (NHi)jC0 3 +Aq, but less than in 
NH 4 OH+Aq SI. sol. m dil NH,C1+Aq, 
unless that salt be in large excess It is finally 
wholly pptd if allowed to stand several davs 
18752 pts NHiOH+Aq (4 % NII t OH) dis- 
solve an amt. of Al(OH) 8 corresponding to one 
pt. AlaOsJ NH 4 C1 prevents this solubility al- 
most completely (Hanamann, Phaim. Vier- 
tel] 12. 527 ) 

Al(OH) s , prepared by ppt of a solution of 
A1(N0 3 )j with NH4OH, filtered and washed, 
is insol. in NILOH+Aq. 

Al(OH) 3 prepared by pptn. of a solution of 
potassium alummate with NH4CI, is sol. in 
a large excess of NH 4 OH if this is added to 
the ppt at once. This modification which is 
sol. in NH4OI-I is unstable and easily goes 
over into the modification whicR is msol. in 
NH4OH (Renz, B. 1903, 36 2751 ) 

Cone (NH4)aC0 3 +Aq does not dissolve 
A1 (OH) a, and not a trace is dissolved by boiling 
cone. NILCl+Aq, (Weeren, Pogg. 92. 97.) 

With NHiF+Aq, it foims a double Balt, 
AlFa, 3NH4F, which is sol m H 2 0, but not m 
NH 4 F-|-Aq (Helmholt, Z anorg 3. 127.) 

Insol. 111 (NH 4 ) 2 S+Aq (Malaguti and 
Durocher, A. ch. (3) 17. 421.) Fuchs found, 
on the contrary, that it is not wholly insol. in 
(NH4) 2 S+Aq (Fresemus, Quant.) 

Insol m FcClj+Aq (Bdchamp ) 

Detei munitions of the solubihty of alum- 
inum hydroxide in AlCls+Aq show that part 
goes into solution to form a compound, while 
the greater part is 111 the colloidal form. 
(Fischer, Z anorg. 1904, 40. 46 ) 

Only si. sol. m cone AWSCLb+Aq, but 
solubility increases with decrease in concen- 
tration of A1 2 (S0 4 )3 until it reaches a maxi-' 
mum at a concentration of 32 % A1 2 (S0 4 )3 
at 20°, 28 % at 40°, and 38 % at 60°. With 
furthei decrease in concentration of AlolSCL^ 


the solubihty of Al(OH) s in Al 2 (S04)s dim- 
inishes (Kremann, C A. 1909. 2422.) 

Sol mBa(OH) 2 +Aq. (Rose.) 

Sol in boiling Fe(NO s )s, Cr(N0 3 ) s , 
Bi(NOs)s, Hg(NO s )2, HgNOs, SnCb, and 
SbCL+Aq (Persoz.) 

Insol in HCN or cold KCN +Aq, but si. 
sol. in hot KCN +Aq (Rose ) 

Insol m KC 2 Hj0 2 -|-Aq. (Osann, 1821.) 

When moist, sol m H 2 SOs +Aq, from which 
it is repptd. on boiling (Berthier, A. oh (3) 
7.76) * 

Somewhat sol in NaC 2 H 3 0j+Aq (Mer- 

Not pptd by NH40II+Aq 111 presence of 
Na citrate. (Spiller.) 

Sol. in ethyl amine, amyl amine, smkahne, 
ethyl picoline hydi oxide, stibethylium hy- 
droxide, trietiiyltoluenyl ammomum hydrox- 
ide +Aq (Fnedlander.) 

Sol m alkyl amines (Renz, B. 1903, 36. 
2751 ) 

Insol. m acetone (Naumann, B.' 1904, 37. 
4328.) 

Sol to a considerable extent in K,C4H 4 Oo+ 

"Verysl sol. in cane sugar -f-Aq. (Ramsey,) 

Solubihty m glycerme+Aq containing 
about 60 % by vol of glycerine 100 co 
of the solution contain 0 25 g AI 2 O s (Muller, 
Z anoig 1905,43.322) 

Al 2 Oa, 6HjO Insol in H 2 0, NH4OH+ 
Aq and alcohol Sol. in HC1 and HNOa-j- 
Aq (Zunino, Gazz. ch. it 1900, 30 (1) 
194 ) , 

AI0O14H10, “Trialuminum hydroxide.” 

Not sol. m cone acids m the cold; not sol. 
in KOH (cold) and only si sol m hot KOH. 
Characterized by its solubility in exactly, one 
mol dil HC1 Dil. solutions do not gelatinize 
even on long standing Cone, solution of 
NH4CI and othei salts cause ppt. which re- 
dissolves on addition of H 2 0 

Alkalies and alkali carbonates' decomp the 
salt with HC1 and ppt trialumimum hy- 
droxide. H 2 S0 4 and sol sulphates give msol. 
compds with the hydrate HN0 3 like HC1 
gives soluble compds with the hydrate 
(Structural foimula given ) (Schlumberger, 
Bull Soc. 1895, (6) 13. 41-65; C C 1896, I. 
421.) 

Aluminum iodide, All a . 

Anhydrous Fumes on air aqel deliquesces. 
Sol. m H 2 0 with evolution of much ITC&t Sol. 
m CS 2 and ciystallizes from the hot sat. solu- 
tion on cooling (Weber ) Sol. in alcohol 
(Webei ) , ether and teti achlormethane (Gus- 
tavson ) 

Sol m AlBr 3 . (Isbekow, Z. anorg 1913, 
84. 26 ) 

+6H 2 0 Veiy sol. in H 3 0. 

Aluminum mercuric iodide, AII3, Hgl 2 + 8Ii 2 0 . 

Very deliquescent; sol. in H a O withofit de- 
comp (Dubom, C. R. 1908, 146. 1028.) 



Aluminum potassium iodide, Alls, KI 

(Webei' n p?gg. rofS" 11011 ° f mUCh heat 

Aluminum iodide ammonia. Alls, 3NH a 
Decomp by H 2 0 (Weber, Pogg, 103. 263.) 

"“SoTj®.® 16 oxyiodlde - 2AII < 

(Dubom, C R 1907, 146. 714.) 

Aluminum iron, FeAl 3 

190^2734 )“ Stl '° ng HN ° 3 ’ (B ™ nck - B 
Aluminum manganese, Mn 2 Al 7 . 

2735 1 ) “ Stl ' 0ng HC1 - (Biunckp. B. 1901, 34. 

Aluminum molybdenum, ARMo 

4 SfikwS HNO ' ” HCI (W ” hl «. 

X'-SS 0 ®- 1 " 1 ' 133 - 393 ) 

(dJJJSj ■ Not “ tt “' tcd <‘y *1. HOl+Aq, 


ALUMINUM POTASSIUM IODIDE 


(GuiHet )°' N0t attaCked by HC1 + A <3 
Aluminum nickel, Al,Ni. 


Alummum mtride, AI 2 N 2 
oomn W hv t tt ^ CkeCl J by hot or cold H s O Do- 

alkaies^especmlly Xn 0U thf 1Utl0nS ° f the 

trated (Mallet, A. 186 ! 166 7 “* COncen - 

Aluminum oxide, A1 2 0 3 

A %£■**■ 

^ w ty^°when 

sgs=5.-S"ffl 


Aq. y leaicium sucrate -(-sugar) + 

g "ir r 

tion containing 9 q a k ° *** 2 Ug, . 1 1 solu- 
CaO dissolves 0 32 g ALofTf an?*! 24 2 g- 
tammg 174.4 g su^ar and’lWfcaO dis? 


IlfcoO 1 ? 8 A1A " tBoclonhoiKlcr, J B , 

13^8 S ) 01 m aCet0110 ^numunn, B. 1904, 37. 

See also Alummum hydroxide. 

Aluminum peroxide, A1 2 0„ Al..Oi+10H 2 O 

!. 5V»S! Msf* (T ™' 

Aluminum oxybfomide. 

, Basic alummum bromides containing three 

I are Srrn e ™° f Als0j t0 Hne of a1b d 
are sol in H 2 0. Those containing more than 

Am 1 

I Aluminum oxychloride. 

I wr? 1 m- clll i r oid f, or alkalira ' Decomp, by 
1 1220.) (Hautefeuille and Perrey, C. It. 100. 

Basic alummum chlorides containing two 

lare sol mVo 6 Th° f Al2 ° 3 to 0110 of AlCl a 
aiesoi in H 2 0. 1 hose containing more than 
two eqmvaients are insol, (Ordway ) 

Sof(2)’37 443 3 ) +aH2 ° {T ° mmm - Bul1 

£k°A> 8A }C}?t3II 4 0 (Tommasi ) 

3A1 2 0j, AlClj-f loHsO. (Tominnsi ) 

Aluminum phosphide, A1 3 P, 

Unstable (Franck, Cli, Z. 1898, 22. 240.) 

■ IKtofsaaSs?"- 

22 A 240) UnStablc (Franck h Ch. Z. 1898, 

| Alummum platinum, Pt s Al 10 . 

; woitai! Sj° d ° ut by HC1 - (Bl ' unck - 

Aluminum selemde, Al 2 Se 3 

(F — D ‘ a -n,C.It 
| Aluminum siliclde, A1 2 Si 3 

SMT)"" 1 ln amdB than Al (Winkler, 

Aluminum chromium siheide, Al»Cr 4 Si 3 
Insol m hot cone. HCI, HNO? I-I sn i 


ana ivieser, A. uu(j ojJ() 

I H,SO Insol '-«) hot coAc HCI, UNO, 
and aqua regia Sol. in IIP and in 

K, *337 S') fManCh0t and W d A 



AMIDOPHOSPHATE, FERRIC 


Aluminum tungsten silicide. 

Insol m most acids and aqua regia. Easily 
sol m HF, HN0 3 and in molten alkali Net 
attacked by dll NaOH+Aq. (Manchot and 
k Kieser, A 1904,337.360.) 

Aluminum vanadium silicide, A1 2 V s Si u . 

Sol. m HF. Not attacked by hot cone 
HC1, HNO3, H2SO4 or aqua regia Decomp. 
by fusing with NaOH. Stable toward fused 
KClOs. (Manchot, A. 1907, ,367. 134.) 

Alummum sulphide, A1S. 

Decomp. by H 2 0 Sol in acids and alkalis. 
(Regelsberger, Z. Elcktiochem, 1898, 4. 548 ) 
Al a S 3 . Decomp m moist air and by H s O. 
(Wohler ) Insol in acetone. (Naumann, B. 
1904, 37. 4328.) 

Aluminum chromium sulphide, Al 2 S 3 ,CrS. 

SI. attacked by HCl+Aq. Gradually de- 
comp by HNO3 (Houdard, C R. 1907, 
144. 1115 ) 

Aluminum magnesium sulphide, A1 2 S 3 , MgS. 

Decomp, by H a O, alcohol and acids. 
(Houdard, C R, 1907, 144. 1116.) 

Alummum potassium sulphide. 

Violently decomposed by H 2 0 (St Claire 
Deville, J. pr. 71. 293 ) 

Does not exist. (Giatama, R t c. 3. 4.) 

Aluminum silver sulphide, 5A1 2 S 3 , 4Ag 2 S. 
(Cambi, Real. Ac Line (5i 21, II. 838.) 

Aluminum telluride. 

Decomp byH 2 0 (Wohler, Pogg 11.160.) 

Alummum titanide, AI4T1. 

Not attacked by H 2 0 or by^cold HNOj. 
SI. sol. in warm HNOj. Sol. m cold cono. 
H 2 SOi or HC1 Sol. m warm KOH+Aq. 
(Levy, A. eh. 1902, (6) 26. 449.) 

Sol. m HC1 and in aqua regia. (Guillet.) 
AI3T1. Sol. in hot dil. H 2 S0 4 and m hot 
KOH+aq Sol. in hot cone acids (Man- 
chot, A. 1907, 357. 142 ) 

AI3T11J. Aluminothermic pioduct is sol. in 
HC1 and aqua regia. (Guillet ) 

Aluminosulphuric acid, A1 2 (S0 4 H) 9 + 
7 H 2 0 

Sol. m H 2 0 with decomp. into A1 2 (S0 4 ) 3 
and H 2 S0 4 (Silbeiberger, M. 1904, 25. 222.) 

Diomid#, N 2 H 4 . 

See Hydrazine. 

Amidochromic acid. 

Amidochromates. 

Do not exist Those described by Darm- 


stkdter and Ldwenthal are impure bichro- 
mates (Wyrouboff, Bull. Soc 1894, (3) 11. 
845-53; C. C 1894, II. 610 ) 

Ammonium amidochromate, (NH 4 )NH 2 Ci0 3 . 

Very sol in H 2 0. . (Ldwenthal, Z. anorg. 
1894, 6. 363.) 

Is ammonium dichromate. (Wyrouboff, 
Bull Soc (3) 11. 845.) 

Lithium amidochromate, LiNH 2 CrO s . 

Very sol in H 2 0 and aoids. (Lowenthnl, 
Z. anorg. 1894, 6. 364.) 

Potassium amidochromate, KCr0 3 NH 2 . 

Sol only in H 2 0 Sat. solution in H 2 0 
contains 13 % of the salt. (Hemtze, J pr 
(2) 4 . 214 ) „ 

Amidophosphoric acid, HPO s (NH 2 ) = 
PO(NH 2 ) (OH) 2 . 

Sol in H 2 0, but decomp, on standing or by 
heat. (Stokes, Am. Ch. J. 15. 198 ) 

Aluminum amidophosphate. 

Ppt. Sol in NH 4 OH+Aq. (Stokes ) 

Ammonium amidophosphate, 
NH<HP0 3 (NH 2 ) 

Very sol. in HsO. (Stokes) 

Barium amidophosphate, BaP0 3 (NH 2 ) + II s O . 
Very si. sol m H 2 0. (Stokes.) 
BaH 2 (P0,NH 2 ) 2 +2MH 2 0. Quite diffi- 
cultly sol. m H 2 0. (Stokes.) 

Calcium amidophosphate, CaP0 3 (NH 2 ). 

Much less sol 111 H 2 0 than Ba salt. 
(Stokes.) 

CaH 2 (F0 3 NH 2 ) 2 , Much leBB sol. in H 2 0 
than the Ba salt. (Stokes.) 

Chromic amidophosphate. 

Ppt. Sol. m warm NH,OH+ Aq. (Stokes.) 

Cobalt amidophosphate. 

Neutral. Ppt. 

Acid. SI. sol. in H s O; sol. in NH 4 OH+ Aq 

Cupric amidophosphate. 

Neutral. SI. sol. in H a O. 

Add. Nearly insol. in H 2 0. • 

Ferrous amidophosphate. 

Neutral Sol. m much H 2 0, and in 
HC 2 H,0 2 . or NH 4 OH+Aq. 

Acid. Nearly msol. m H 2 0 or NH 4 C1-|-Aq. 
Sol. in NH 4 OHH-Aq. 

Ferric amidophosphate. 

Neutral Ppt, Sol. in excess of alkali 



14 


. AMIDOPHOSPHATE, HYDROXYLAMINE 


amidophosphate and m NH«OHH-Aq 
in HC 2 H 3 0 2 -|-Aq 
Acid, *As the neutral salt. 


Insol. 


Magnesium rfiamidophosphate, 
0] 2 Mg. 

r Sol. in H 2 0, insol in alcohol. 


[PO(NH 2 ) a 

(Stokes.) 


a 3 0)HP0,(NH ! ) 

SI. sol mH/J. (Strikes ) 

Lithium amldophosphate, LiHP0 3 (NH 2 ). 

SI sol. m H 2 0 (Stokes.) 

Magnesium amldophosphate, MgP0«(NH 2 ) 
+7H 2 0. 

Very si sol. in H 2 0; quite easily sol. m dil. 
NH 4 C1+Aq. Sol mHC 2 H„0 2 +Aq (Stokes) 
MgH 2 (P0jNH 2 ) 2 + 3KH 2 O. Insol. in 
NH 4 C1+Aq (Stokes) 

Manganese amldophosphate. o 
Neutral Ppt. 

Acid SI. sol m H 2 0. 

Nickel amldophosphate. 

Neutral Ppt. Sol m HC 2 H 3 0 2 or 
NH t OH+Aq 
And SI sol. in I-I 2 0 


Potassium amldophosphate, K 2 P0 3 (NH 2 ) . 

Very sol, in H 2 0 and not deoomp by boil- 
ing. (Stokes ) 

KHPOj(NH 2 ). Easily sol. in cold H 2 0, 
insol. m alcohol. (Stokes ) 


Silver amldophosphate, Ag 2 P0 3 (NH 2 ). 

Almost insol. in H 2 0. Sol in HN0 3 or 
NH 4 OH+Aq 

AgHP0 3 (NH 2 ). 81. sol. in H 2 0; easily sol 
in dil. HNOj or HC 2 H 3 0 2 -|-Aq, also m 
NH 4 OH+Aq. 

Sodium amidophosphate, Na 2 P0 3 (NH 2 ) 

Not deliquescent, very sol. in H 2 0, pptd. 
from aqueous solution by alcohol. (Stokes.) 

NaBP0 1 (NH 2 )+H(?)H 1 0 Nearly insol. 
in cold, and deoomp. by hot H 2 0 Insol. in 
alcohol. 


Zinc amidophosphate. 

Neutral. Perceptibly sol. in. H a O. 

And. SI. sol. m H s O; sol in NH 4 OH or 
HC 2 H„0 2 +Aq. 

DiamifiSphosphoric acid, PO(NH 2 ) 2 OH 
Sol. m cold HjO; almost msol. in alcohol, 
stable m the an but decomp when heated and 
by boding m aq. solution. (Stokes, Am. Ch. 
J. 1894, 16. 130.) 


Potassium diamidophosphate, PO(NH 2 ) 2 OK. 

Sol. in H 2 0; not deliquescent; msol. in 
alcohol. (Stokes.) 

Silver diamidophosphate, PO( NH a ) 2 OAg. 

Very stable, msol in H s O, Very sol in 
NH 4 OH+Aq. dStokes.) 

Sodium diamidophosphate, PO(NH 2 ) 2 ONa. 

Sol. m H 2 0; not deliquescent; insol. m 
alcohol (Stokes ) 

Di'amidob-ihydroxylphosphoric acid. 

Silver diamido/nhydroxylphosphate, 
(AgO)sP(NHAg) a 
(Stokes, Am. Ch J. 1894, 16. 147 ) 

(AgO) s P(NH 2 ) (NHAg) , Insol. in cold 

H 2 0 (Stokes.) 

(AgO)«P(NH 2 ) 2 Decomp, by cold H 2 0 
(Stokes.) 

-f2H 2 0 Deoomp by boiling H»0. 
(Stokes.) 

Amidoimidophosphoric acid. 

Amido/ieaiimido/teptaphosphoric acid, OH, 
PO (NH 2 )[NH PO(OH)], NH P0(0H) 2 

=p 7 n 7 o i# h, 0 

Known only in solution 111 I-I 2 0, (Stokes, 
Am. Ch. J. 1898, 20. 758 ) 

Silver diamidopurimidophosphate, 

, NH(PO.NH 2 .OAg) 2 , 

Almost msol, inH 2 0; sol, in NH 4 OH+Aq. 
(Stokes, Am, Ch. J. 1894, 16. 130.) 


Silver amidofefrimido penfaphosphate, 
PeNsOuHaAgo 

Ppt. (Stokes, Am. Ch. J, 1898, 20. 752,) 

Silver amidohesimidoAe/itaphosphate, 
P 7 N 7 0i S H»Ag 7 

Ppt., deoomp. by acetic acid. (Stokes, 
Am Ch. J. 1898, 20. 759.) 

Sodium amidodwmidofnphosphate, 


= P 3 N 3 0 7 H 4 N a 4 +H 2 0 
Unstable; sol. m "H 2 0; msol. in, alcohol. 
(Stokes, Am. Ch. J. 1896, 18. 643.) 


Barium diamidophosphate, [P0(NH 2 ) 2 0] 2 Ba 
Very sol. in HaO; msol. in alcohol; aq. 
solution decomp, slowly. (Stokes, Am, Ch. 
J. 1894, 16. 134 ) 


Sodium amido/immido/iepiaphosphate, 
• P 7 N 7 0 16 H s Na 7 . V ' 


Sol. in H„0; pptd by alcohol. (Stokes, 
Aril. Ch. J. 1898, 20. 758.) 
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Amidophosphimic acid. 

Silver amidophosphimate,P(NH) NH 2 (OAg)*. 
Decomp, by heat; decorap m contact with 
» H a O. (Stokes, Am Ch. J. 1894, 16. 139.) 

( AgO ) 2 P(N Ag) (NHAg) . (?) SI sol. m 1 
NH 4 OH+Aq. (Stokes, Am. Ch. J. 1894, 16. 
149 ) 

Amidosulphonic acid, H0S0 2 NH 2 . 

Easily sol. in H 2 0, less easily in alcohol. 
(Berglund, B. 9. 252 and 1896 ) 

Very stable, less easily sol m H 2 0 than its 
Iv salt. (Raschig, A 241. 177.) 

Stable 111 air. Noil-deliquescent when cold 
Sol m 5 pts H2O at 0° and in 2J^ pts. H 2 0 
at 70° Solution in H a O can. be boiled several 
minutes without decomp. Solubility is de- 
creased by addition of H a S0 4 , so that if 
1/5— 1/4 pt II 2 S0 4 is added to H s O, 100 pts. 
of the liquid dissolve only 3 pts H0S0 2 NH 2 
in the cold. Pptd. from solution bv HNO a 
or glacial acetic acid, but not by HC1. Solu- 
bility is decreased by presence of NaHSO,. 
(Divers and Haga, Chem, Soc 1806,69.1641.) 

Amidosulphonates. 

Easily sol, m H 2 0; si sol in alcohol 

Aluminum amidosulphonate. 

Very sol in H 2 0 (Berglund, Bull Soc. 
(2) 29. 422.) 

Ammonium amidosulphonate, (NH 4 )NH 2 S0 8 
Deliquescent. Sol. in EDO; insol. m al- 
cohol. 

Ammonium silver amidosulphonate, 
NH 4 S0 3 (NH 2 ), AgSOs(NH 2 ). 

(Ephraim & Gurewltsch, B 1910, 43. 148 ) 

Barium amidosulphonate, Ba(N5T 2 S0 8 ) 2 . 

Sol. in 3 pts. H 2 0. (Berglund, l.o.) 

Cadmium amidosulphonate, Cd(NH 2 S0 8 ) 2 + 
5H 2 0. 

Very sol in H 2 0 (B.) 

Calcium amidosulphonate, Ca(NH2SO a ) 2 + 
4H 2 0. 

Very sol. m H2O (B ) 0 

Cobalt amidosulphonate, Co(NH 2 SO a ) 2 + 
3H a O 

Sol. inlfcO. (B.) 

Copper amidosulphonate, Cu(NH 2 SO a )2+ 
2H 2 0. 

" Sol. in IDO. (B.) 

Gold (auric) potassium amidosulphonate,' 

K a Aii2(NSO a ) a 

Very si. sol. m cold, more easily sol. m hot 


H 2 0 Sol. in dil. HCl+Aq (Hofmann, B 
1912, 46. 1735.) 

Lead amidosulphonate, Pb(NH 2 S0 3 ) 2 +H 2 0. 
The most sol of all amidosulphonates. (B.) 

Lithium amidosulphonate. LiNH 2 SO s 
Dehquescent. (B.) 

Magnesium amidosulphonate. 

Very sol. in H 2 0 

Manganese amidosulphonate, Mn(NH 2 S0 8 ) 2 
+3H a O 

Very sol in H 2 0. (B ) 

Mercuric amidosulphonate, basic, 

Hg(HgOSO a NH 2 ) 2 . 

Insol. in 45 % HNOj+Aq. Very sol, in 
3 % HCl+Aq. (Hofmann, B. 1912, 46. 1733. 

+2H2O. Insol. in hot H,0. Sol.inKOH+ 
Aq. (Divers and Haga, Chem Soc. 1896, 69. 
1649.) 

Mercuric potassium amidosulphonate, 
KHgNSO a . 

Very si. sol. in cold H2O and cold chi KOH 
+Aq Sol, in 3 % HCl+Aq. (Hofmann, B 
1912, 46. 1732 ) 

Mercuric sodium amidosulphonate, 
NaHgNSO a 

Nearly completely sol. in hot H 2 0 (Hoff- 
mann, B 1912, 46. 1734 ) 

Nickel amidosulphonate, Ni(NH 2 S0 8 ) 2 + 
3H a O 

Sol. in HjO. (B ) 

Potassium amidosulphonate, KNH 2 SO a . 

Sol in H a O. (Berglund.) 

Potassium silver amidosulphonate, 
NHAgSO a K + H s O 

Decomp, by H 2 0, sol, in NHjOH+Aq. 
(Hoffmann, B. 1912, 46. 1734.) 

Silver amidosulphonate, AgNH 2 S0 3 . 

Sol. in 15 pts H a O at 19° (B.) 

Sodium amidosulphonate, NaNH 2 SO a . 

Sol. in H a O. 

Strontium amidosulphonate, Sr( N'ff~S O.i) 2 + 
Sol. in H a O. 

Thallium amidosulphonate, TlNH 2 SO a . 

Sol. in H 2 0. 

Uranyl amidosulphonate. 

Sol in H 4 0. 

Zinc amidosulphonate, Zn(NH 2 S0 a ) 2 +4H 2 0. 
, Sol. inH 2 0. 
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Amidostilphurous acid. 

Ammonium amidosulphite, NH 2 S0 2 NIL 
Very deliquescent. Decomp m the . 
with loss of NHa Sol. in H s O with decomp 
Sol in anhydrous aleehol. SI. sol. m diy 
ether (Divers, Chem. Soc. 1900, 77 330.) 

Ammonia, NH 3 . 


s (H pt. by weight) NHa 


) 1 ■ pts NHa at 24°, 5.96 pts. at 

°°1 voUHtc/abBorbs 780 vote NHa, 0 vote HiO in- 
creasing to 10 vote sat NHaOH+Ao, 1 vol. sat 
NHiOH 4*Aq contains 408 vote. NHa (Thomson ) 

1 vol. HsO absorbs 400 vote. NHa at 15° (Dumas ) 
1 vol. HaO absorbs 700 vote NHa at ordinary temper- 
ature. (Otto ) 

100 pts HaO absorb in NHa gas 47 7 pts. NHa bj 
weight (Berzelius.) 

1 vol. HaO absorbs 505 vote NHa and vol. is in 
creased to 1 5 vol , and sp. gr becomes 0 900. (Ure ) 

1 vol. HsO at 0° and 760 mm. absorbs 1177.3 
vols, NH a . (Sims.) 

1 vol HjO at 0° and 760 mm absorbs 1146 
vols. NHa. (Roscoe and Dittmar.) 

1 vol. HsO at 0° and 760 mm. absorbs 
1049.6 vols. NHa (Canus ) 

1 vol HsO at 0° and 760 mm. absoibs 1270 
vols. NH S , (Berthelot ) 

1 vol. HsO at 0° and 760 mm. absorbs 1050 
vols, NHa (BunBen.) 

100 ce. HsO absorb 64 60 g. NH 3 . 
(Raoult.) 

Solubility of NHa in HsO at 760 mm, and t c 
1 g. HsO absorbs g. NH 3 , according to 
Roscoe and Dittmar (A 122. 347) (RD); 
and according to Sims (A. 118. 346) (S). 


t° 

V 

t" 

1 V 

0 

1049 60 

13 

759 55 

1 

1020 78 

14 

743 11 

2 

993 26 

15 

727 22 

3 

966 98 

16 

711 82 

4 

941 88 

17 

696 85 

6 

917 90 

IS 

682 26 

’ 0 

894 99 

19 

067 99 

7 

873 09 

20 

653 99 

8 

852 14 

21 

640 19 

1 9 

831.98 

22 

026 54 

10 

812 76 

23 

012 98 

11 

794 32 

24 

599 46 

12 

776 60 

25 

585 94 


RD 


0,875 
0 833 
0 792 
0,751 
0 713 
0 679 
0 645 

o'er? 

0 582 
0 654 
0 526 
0 499 
.0 474 
0 449 
0.426 
0 403 
0 382 
•0.362 


0 646 
R).611 
0 678 
0 546 
0 618 
0 490 
0 467 
0 446 
0.426 
0 408 
0 393 
0 378 


0 307 
0 290 
0 275 
0.250 
0 244 
0 229 
0 214 
0 200 
0 186 


0 350 
0.338 
0 326 
0 315 
0 304 
0 294 
0.284 
0.274 
0 265 
0.266 
0 247 
0 238 
0.194 
0.154 
0 114 
0 082 
0 074 


Solubibty of NHa by vol in HsO at 700 mm. 

and t°: 1 vol H 2 0 at 760 mm and t° dis- 
' solves V vols NH 3 gas, vols reduced to 
0° and 760 mm. 


, (CanuB, A 99. 144.) 

Solubility of NH» in H 2 0 at P mm prossu: 
and 0° - 1 pt. H a O absorbs pts NH S i 
P mm pressure and 0°. 


Pts NHa 


0 044 
0 084 
0 120 
0 149 
0.175 
0 228 
0 275 
0 Jfl5 
0 351 

0 411 
0 465 
0.515 
r0 561 
0 607 
0 646 
0.690 
0 731 
0 768 
0 804 


1000 

1050 

1100 

1150 

1200 

1250 

1300 

1350 

1400 

1450 

1500 

1550 

1600 

1650 

1700 

1750 

1800 

1850 

1900 

1950 

2000 


Pts Nil, 


0 968 

1 101 
1 037 
1.075 
1 117 
1 101 
1 208 
1 258 
1 310 
1 301 
1.415 
1.469 
1 520 
1 584 
1.645 
1 707 
1 770 
1 835 
1 906 

1 970 

2 046 
2,120 


(Roscoe and Dittmar, A. 112. 349.) 

In proportion as the temperature is higher, 
so much the more nearly does the solubility of 
NH a in H 2 0 conform to the law of Henry and 

l '" t '”' 1 ” || :± completely when 

.s seen in the fol-. 
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Solubility of NH 3 in H 2 0 at various piessures and temperatures: P=partial pressure, 1 . e. 
total pressure minus the tension of aqueous vapour* at the .given temperature,; G=> grams 
NH S dissolved m 1 g. H 2 0 at the given pressure; G at 760 = grains NH 8 that would 
bo contained m 1 g. tj 2 0 if the solubility was proportional to the pressure. 


p 

°° . | 

20“ 

4( 


toe 

» 

G at P 

G at 760 

G at P 

G at 760 

G at P 

G at 760 

G at P 

G at 760 

20 

0 082 

3 113 







30 

0 117 

2.960. 







40 

0 148 

2 820 







60 

0 169 

2 522 

0 119 

i 613 





SO 

0 240 

2 280 

0 141 

1.337 

0.062 

0 497 



100 

0 280 

2 127 

0.158 

1.200 

0 064 

0 490 



120 

0 316 

2 000 

0 173 

1 096 

O 076 

0 483 



140 

0 346 

1 880 

0 187 

1 017 

0 088 

0 476 



160 

0 375 

1 780 

0 202 

0 962 

0.099 

0 470 



180 

0.398 

1 684 

0 207 

0 918 

0.109 

0 462 



200 

0 421 

1 598 

0 232 

0.881 

0 120 

0 464 



260 

0 472 

1 434 

0.266 

0 810 

0.145 

0.440 



300 

0.519 

1 315 

0 296 

0 750 

0.168 

0 426 



350 

0 563 

1 223 

0 325 

0 705 

0 191 

0 414 



400 

0 606 

1 152 

0.363 

0 070 

0 211 

0 402 



450 

0 650 

1 100 

0 378 

0 638 

0 232 

0 390 



500 

0 692 

1 052 

0.403 

0 612 

0 251 




550 

0.732 

1 012 

0 425 

0 587 

0 269 

0 372 



600 

0 770 

0 975 

0 447 

0 566 

0 287 

0 363 



650 

0 809 

0 946 

0 470 

0 550 

0 304 

0 355 



700 

0 850 

0.923 

0 403 

0 534 

0 320 

0 347 

0 068 

0.074 

750 

0 891 

0.903 

0 514 

0.521 

0.336 

0 339 

0 073 

0.074 

760 

0 899 

0 899 

0 518 

0 518 


0 338 

0 074 

0 074 

800 

0 937 

0 888 

0 535 

0 604 

0.349 

0.332 

0 078 

0 074 

850 ' 

0 980 

0 876 

0 656 

0 497 

0 363 

0 325 

0 083 

0 074 

900 

1 029 

0.869 

0.574 

0 485 

0 378 

0 319 

0.088 

0.074 

950 

1,077 

0.862 • 

0.594 

0 475 

0.391 

0 313 

0.092 

0 073 

1000 

1.126 

0 855 

0 613 

0.466 

0 404 

0 307 

0.096 

0.073 

1050 

1 177 

0 852 

0 632 

0 457 

0 414 

0.300 

0 101 

0.073 

1100 

1 230 

0.850 

0 661 

0 450 

0 425 

0 294 

0 106 

0.073 

1150 

1 283 

0 848 

0.669 

0 442 

0 434 

0.287 

0 110 

0 073 

1200 


0 846 

0 685 

0 433 

0 445 

0.282 

0 115 

0 073 

1250 

1 ! 338 

0 844 

0 704 

0.428 

0 454 

0 276 

0 120 

0 073 

1300 

1 442 

0 843 

t> 722 

0.422 

0 463 

0.271 

0.125 

0.073 

1350 

1 496 

0.842 

0 741 

0 417 

0 472 

0.266 

0.130 

0.073 

1400 

1 549 

0 841 

0.761 

0 413 

0.479 

0 260 

0.135 

0 073 

1450 

1.603 

0 840 

0 780 

0 409 

0 486 

0 265 



1500 

1 666 

0 839 

0 801 

0.400 

0 493 

0.260 



1600 

1 758 

0.835 

0 842 

0 400 

0,611 

0.242 



1700 

1 861 

0 832 

0 881 

0 304 

0 530 

0 237 



1800 

1 906 

0 830 

0.919 

0 388 

0 547 

0 231 



1900 

2 070 

0.828 

0 955 

0 382 

0 505 

0 226 



2000 



0 992 

0 377 

0 579 

0 220 



2100 





0 694 

0.215 


• 


(Sims, A. 118. 346.) 
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Solubility of NH S in H 2 0 at temps, below 
3°. One gram H 2 0 dissolves 

grams NH 3 Temp. 

0.947 —3 9° 

1 115 , —10" 

1 768 ' f —20" 

2 781 —30" 

2 946 —10" 

(Mallet. Am. Cb. J. 1897, 19 807 
The solubibty of NII 3 in H a O does not 
follow Dalton’s law at ord. temp , but does 
at temp, near 100°. (KonowaJoff, J. Buss. 
Phys. Chem. Soe 1894, 26. 48; Chem. Soc. 
1896, 70 (2). 361. 

Sp gr of NHiOH+Aq 


25.37* 
22.07 
19 54 
17 52 




0.9054 
0 9166 
0 9255 


14 63 ' 
13 46 
12 40 
11 56 
10 82 
10 17 
9 6 
9 5* 


0.9513 
0 9545 
0 9573 


(H. Davy, Elements, 1. 241 ) 

*By direct experiment. The other number 


Sp. gr. of NIIiOH+Aq at 16°, according to 
Otto m his Lehrbuch. 


% NHs 

Sp gr. | 

% NHs 

Sp. gr 

12,000 

0 9517 

8.500 

0 9650 

11 875 

0,9521 

8 376 

0 9654 

11 750 

0 9526 | 

8 250 

0 9659 

11 025 

0 9531 

8 125 

0 9664 

11.500 

0 9536 

8.000 

0 9669 

11 375 

0 9540 

7 876 

0 9673 

11.250 

0 9545 

7 750 

0 9678 

11 125 

0.9550' 

7 625 

0 .9683 

11 000 

0.9556 

7 500 

0 9688 

10 950 

0 9556 

7 375 

0 9692 

10 875 

0 9559 

7.250 

0 9697 

10.750 

0 9504 

7 125 

0 9702 

10 625 

0 9569 

7 000 

0.9707 

10 500 

0.9574 

6 875 

0 9711 

10.375 

0.9678 

6 750 

0 9710 

10.250 

0.9583 

6.625 

0 9721 

10.125 

0 9588 

6 500 

0 9726 

- 10.000- 

r A. 9593 

6 376 

0.9730 

9.875 

0,9597 

6.250 

0 9735 

9.750 

0.9602 

6 126 

0 9740 

9.625 

0.9607 

0 000 

0 9745 

9.500 

0.9612 

5 875 

0 9749 

9 375 

0 9616 

5 750 

0 9754 

9 250 

0 9621 

5 626 

0.9769 

9 125 

0.9626 

5 500 

0 9764 

9.000 

0 9631 

5 375 

0 9768 

8 875 

0 9636 

6 250 

0 9773 

8 750 

0.9641 

5 125 

0 9778 

8 625 

0.9645 

5 000 

0.9783 


Sp. gr. of NH 4 OH+An, according to Ure in 
Diet of Arts 


% NHs 


%NHs 




27 940 
27 633 
27 038 
26 751 
26 500 
25 175 


0 8914 
0 8937 
0 8967 
0 8983 


0.9045 


22 625 
21 200 
19 875 
18 560 
17 226 


0 9133 
0 9177 
0 9227 
0.9275 
0 9320 


15 900 
14 575 
13 250 
11 925 
10 600 
9 275 
7 950 
6 025 
5.300 
3 975 
2 050 


0 9363 
0.9410 
0 9455 
0 9510 
0.9564 
0 9614 
0 9662 
0 9716 
0.9768 
0 9828 
0.9887 



Sp. gr , b.-pt , and vols. gas in NH 4 OH+Aq. 


% NHs 

Sp gr 

B-pt. 

Vole ( gas in 

35 3 

0 85 

—3 3° 

494 

32 6 

0 86 

+3 3° 

456 

29 9 

0 87 

10° 

419 

27 3 

0 88 

16.6° 

382 

24 7 

0 89 

23 3° 

34(> 

22 2 

0 90 

30° 

311 

19 8 

0 91 

30 6° 


17 4 

0 92 

43 3° 

244 

16 1 

0 93 

50° 

211 

12 8 

0 94 

56 6° 

180 

10 5 

0 95 

63 3° 

147 

8 3 

0 96 

70° 

116 

6 2 

0 97 

78 3° 

87 

4 1 

0 9* 

86 1° 


2.0 

0 99 

91. r 

28 


(Dalton, in New System, 2. 422.) 


Sp. gr of NHsOH+Aq sat. at t® 



36 0 0 8844 

36 8 0 8848 

36 6 0 8852 

' 35 4 | 0 8856 


0.8860 
0 8864 
0 8868 
0 8872 
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Solubility in NaQH+Aq is the Bame as n\ 
KOH+Aq of the same strength. 

' NEKCl+Aq absorbs slightly less NH 3 than 
the same vol. H,0. NaNOs, and NH4NO3+ 
Aq absorb almost the same amount NH S as 
the same vol H 2 0. (Raoult, l c) 


Solubility of NHs m 100 pts.-Ca(N0 3 ) 2 +Aq 


HaO 

Cn(NOa)a+Aq 1 
28 38%Ca(NOs)a 

Cn(NOs)s+Aq 

69.03%Ca(NOs)a 

90 00 

72.75 

59.75 

96 25 

78 50 
j 65 00 

104 50 

84 75 

70 50 


KC1 

NaCl 

CH3COOK 

H(GOOK) t 

KOH 

NaOH 

KK 2 CO, 

^Na 2 CO, 


Solubility in salts-)- Aq at 35° 'C. 


0 923 
0 966 
0 902 
0 902 
0 870 
0 896 
0 914 
0.932 


(RiesenfelcI, Z. phys Ch. 1903, 46. 462 ) 


The solubility of NH 3 in NaNO„, NI-I4NO3 
and in AgNO»,2NH3+Aq is nearly the same 
— ™ pure Hiu (Konowaloff, C. C. 1898, II. 


Solubility in salt solutions at 25°C. 


Salt 

Mols 

NH3 soluble m 

1 liter of 

5-normal 

solution 

1-normal 

1 5-nor- 

KC1 

0 930 

0 866 

0 809 

IvBr 

0 950 

0 904 

0.857 

KI 

0 970 

0 942 

0.900 

KOH 

0 852 

0 716 

0 607 

NaCl 



0 843 

NaBr 

0 965 

0 916 

0 890 

Nal 

0 995 

j) 992 

0 985 

NaOH 

0 876 

0 789 

0 716 

LiCl 

0 980 

1.008 

1 045 

LiBr 

1 001 

1 040 

1 090 

Lil 

1.030 

1 094 

1 190 

LiOH 

0 865 

0 808 

0 768 

KF 

0 839 

0 722 

0 626 

kno 3 

0 923 

0 862 

0,804 

icno 2 

0 920 

0 855 

0.798 

KCN 

0 926 


0 802 

ICONS 

0 932 


0 814 

Mi'KjSOi 

0 875 

0 772 

0 678 

HK 2 SO s 

0 865 

0 768 

0 675 

HK 2 CO, 

0.788 

0 650 

0 554 

HK 2 C 2 04 

0 S66 

0 771 

0.675 

HK 2 Cr0 4 

0 866 

0 771 

0 675 

CH3COOK 

0 866 

0.765 

0 685 

HCOOK 

0 868 

0 760 

0 678 

kbo 2 

0 814 

0 677 

0 560 

i^KoHPOi 

0 860 

0 749 

0 664 

^Na 2 S 

0 887 

0 795 

0.726 

KClOs 0.25-norm. 

0 927 



KBrOs 0.25-norm 

0 940 



KIO s 0.25-norm. 

0.951 




(Abegg & Riesenfeld, Z. phys. Ch. 1902, 40. 
100 ) 


Distribution-coefficient of NH 3 between 
water and CBCl3=26.3 at 20°; 24.9 at 25°; 
23 2 at 30°. 

The distribution-coefficient of NHs be- 
tween CHClj and a number of salt solutions 
has been determined for the purpose of study- 
ing the nature of metal-ammonia compounds 
m aqueous solution. (Dawson, Chem, Soc. 
1900, 77. 1242.) 


Distribution of NH$ between H 2 0 and CHCls 
at 18 c . 


NHs concentration in 
aqueous solution. 
mols./Utra 


NHs concentration in 
CHCls solution, 
mols /litre 


0 03506 
0 07703 
0 08350 
0 09317 
0 1083 
0 1639 
0 1996 


(Dawson, Z. phys. Ch. 1909, 69. 120 ) 


Distribution of NHs between hydroxides 4- Aq 
and CHCls at 18* 


Aqueous solution 

NHsconcen- 

mole /litre. 

0.2-n.koh 

0.5-N. KOH 

0 2-N. NaOH 

0 5-N. NaOH 

0 2-N. J^Ba(OH) 2 

0 6-N. MBa(OH) 2 

1 949 

1 978 
2.016 

1 944 

2 076 

3 397 

0 0841 
0.0951 
0.0869 

0 0907 

0 08905 

0 1560 


(Dawson, l c.) 
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Solubility of NHa m ethyl alcohol ('absolute) 


0 19 7 

6 17 X 

11 7 14 1 

14.7 13 2 

17 12 6 

22 10.9 

28 4 9 2 

(de Bruyn, R. t. c. 11. 112 ) 

I vol. abs. alcohol at 20° and 700 nun. 
pressure absorbs 340 vols. NH 3 gas. (Muller, 
W. Ann. 1891, 43. 567.) 

I I methyl alcohol sat, with NII S contains 
218 g. NH 3 at 0°; sp gr of solution = 0.770; 
coefficient of solubility =425.0 (Delepme) 


Solubihty of NH 3 m alcohol at t°: weight NHj= weight NH 8 contained m a litre of solution 
sat. at 760 mm. and t°, sp gr. = sp. gr. of solution; C=eoefficient of solubihty. 


Temp 

Degree of Alcohol 

100° 

00° ' 

80° 

70° 

co° 

50° 


Weight NHs . 

130 5 

146 0 

206 5 


246 0 

304 5 

0° 


0 782 

0 783 

0 808 


0.830 

0 835 


Cf 

209 5 

245 0 

390 0 


504 5 

697 7 


Weight NHs . 

108 5 

120 0 

107 0 


198 25 

227 0 

10° 

Sp gr 

0 787 

0 803 

0 800 


0 831 

0 850 


C . . . 

164 3 

186 

288 0 


373 0 

438.0 


Weight NH, . 

75.0 

97 5 

119 76 

137.5 

152.5 

182,7 

20° 

Sp gr ... 

0 791 

0 788 i 

0 821 

jp 829 

0 842 

0 SOO 


C ... 

106 6 

147.8 

190 5 

223 0 

200 8 

338 2 


Weight NHs 

51 5 

74 0 

81 75 

100.3 

129 5 

152 0 

30° 

Sp gr. . . . 

0 798 

0 791 

0 826 


0 846 

0 883 


C 

97 0 

186 7 

121 6 


211 6 

252 0 


(Del6pine, J. Phai-m. (5) 26. <196.) 




Solubility of NHs in methyl alcohol (absolute) 
at t°. 

,o m Mti Pts, NHa per 100 

t % NHa ptfl- all £ ho , 

0 29.3 41 5 

6 26 0 35 2 

11.7 23 5 30 7 

14.7 21.8 27 9 

1 7 - 20 8 26 3 

< 2!r 18 3 22 4 

28 4 148 17 4 

(de Bruyn, l.c.) 

Readily sol. in ether. 

Sol. in 0 4 yol. petroleum from Amiano. 
(Saussure ) 

1 Yol. oil of turpentine absorbs 7.5 vols. 
NHa at 16° 

1-vol. oil of lemon absorbs 8.5 yoIb. NH a at 
16°. 


1 vol. oil of rosemary absorbs 9.75 vols. 
NHa at 29°. 

1 vol oil of lavender absorbs 47 vols. NH 3 
at 20° (Saussure.) 

1 vol. oaoutclnne absorbs 3 vols. NH S . 
(Himly.) 

Valerol absorbs much NH 8 . (Gerhordt, A. 
oh (3) 7.278.) 

1 vol. ether at 760 mm. pressure absorbs 
17.13 vols. NHa at 0°; 12.35 vols. at 10° and 
10.27 vols. at 15°. (Christoff, Z. phys. Ch. 
1912,79.459.) 

+H 2 0. Colorless crystals. 

+J^H a O. Large transparent crystals. 
(Rupert, J. Am Chem, Soc. 1909, 31. 868.) 
Ammonia, with metal salts. 

For the ammonia addition-products of 
metal salts, see under the respective metal 
salts, except in the case of Co, Or, Hg, and the 
Pt metals, for which see cobalt ammonium, 
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further reference. New data on Co and Cr 
ammonium compounds and those of the Pt 
metals, published since the first edition, has 
not been included m the present edition 
Ammonium amalgam, NH 4 , xEg. 

Decomp, by H 2 0, but more easily in pres- 
ence of naphtha, alcohol, or ether. 
Ammonium azounide, N 4 iI 4 =NH 4 N 8 . 

Easily sol. in H a O, si. sol. in absolute 
alcohol, easily m.80% alcohol,, Insol. in ether 
or benzene. (Cuitius, B. 24. 3344 ) 
Ammonium cobalt azoimide, NH 4 N«, CoNt 
Rather sol. in HjO. (Curtrns and Rissom, 
J.-pr. 1898, (2) 58.302.) 

Ammonium bromide, NH 4 Br. 

Easily sol, m H s O with absorption of much 
heat. 


Sol. in liquid NHs at — 50°. (Moissan 
C R. 1901, 133. 713 ) 

Very sol. m hquid NH 3 (Franklin, Am. 
Ch. J. 1898, 20. 826.) 

SI. sol. in aloohol. 

1 pt. NH 4 Br dissolves in 32.3 pts. alcohol 
(0.806 sp. gr.) at 15°;*9.5 pts. at 78°. (Eder, 
l.c.) 

100 pts. absolute methyl alcohol dissolve 
12.6 pts. at 19°; 100 pts. absolute ethyl al- 
cohol dissolve 3.22 pts. at 19°. (de Bruyn, 
Z. phys. Ch. 10. 783 ) 

Solubility m mixtures of methyl and ethyl 
alcohol at 26°. 

P~% methyl aloohol in the solvent. 

G=g. NH 4 Br in 10 ce. of the solution. 

S =sp. gr of the sat. solution at 25°/i°. 


P * I G I S 


1 

pt. NH4B1' dissolves in pts, HjO at t° 

f 

Pts H 2 O 


Pts HiO 


Pts. HjO 

10 

16 

1 51 

1 39 

30 

50 

1 23 

1 06 

100 

0 78 


NH 4 Br+Aq containing 41.09% NH 4 Br i 
sat, at 16°. (Gerlach.) 

Sp gr of NH 4 Br+Aq at 15°. 


1.1285 
, 1 1921 
41-99 1 2920 


(Eder.) 

Sp. gr of NH 4 Br+Aq at 16°. 


7 0 NH 4 Br Sp gr 


1 0119 
1.0181 
1 0242 


1 0988 
1 1051 
1 1115 
1 1181 
1 1246 
1 1310 


1 1375 
1 1440 
1 1506 
1 1573 
1 1642 
1.1713 
1.1787 
1 1862 


(Hager, Comm. 1883.) 

25 g. NH 4 Br+50 g. H a O lower tl 
from 15.1° to —1.1°. (Rudorff.) 


0 00 
4 37 
10 40 
41 02 


0 255 
0.299 
0.321 
0.506 
0.813 
0.847 


0 8065 
0 8083 
0.8117 
0 8252 
0.8501 
0.8508 
0 8551 
0 8605 


84 77 
91 26 
100 00 

(Heiz, Z anorg. 1908, 60. 156.) 


P = % propyl aloohol in the solvent. 
G=g NH 4 Br m 10 cc. of the solution. 
S=Sp. gr. of the sat. solution at 25 0 /4°. 


0 128 
0 125 
0.095 


0 8605 
0 8524 
0.8426 
0 8184 
0.8097 
0.8089 
0 8059 


(Herz, l.c.) 


P = % propyl aloohol in the solvent. 
G=g NH 4 Br in 10 cc. of the solution. 
S=Sp. gr. of the sat solution at 2574°. 


0 265 
0 251 
0 237 
0 163 
0.111 
0.105 
0 104 
0 095 


0 8065 
0.8062 
0 8052 
0 8048 
0 8042 
0 8049 
0.8059 



24 . 


AMMONIUM BROMIDE 


Sol. in 809 pts. ether (0.729 sp.gr). (Eder, 

I. c.) 

Sol. in aoetone. (Eidmann, C. C. 1899. 

II, 1014); (Naumann, B 1904, 37. 4328.) 
Insol in benzonitrile (Naumann, B 1914, 

47. 1370.) 

Insol. in methyl acetate. (Naumann, B. 

1909, 42. 3790.) 

Insol. m ethylaoetate. (Naumann, B. 

1910, 43. 314.) 


Ammonium iribromide, NH 4 Br 8 . 

Gives off Br in air. Sol. in H 2 0. (Rooze- 
boom, B. 14. 2398.) 

Deoomp. in the air. Very sol. in H 2 0. 
(Chattaway, Chem. Soc. 1916, 107. 106.) 


Ammonium antimony bromide, 3NH 4 Br, 
2SbBr„ * 

Easily sol m abs. alcohol. (Caven, C. C. 
1906. II, 293.) 

7NH 4 Br, 3SbBr 8 . Easily sol. m abs. al- 
cohol. (Caven, C. C. 1906. II, 293.) 

See also Bromantimonate, ammonium. 

Ammonium bismuth bromide, NH 4 Br, BiBrj 
-t-H a O. 

Deliquescent. Decomp, by H2O. Sol. in 
alcohol. (Niddfe, C R. 61. 1097.) 


Ammonium cadmium bromide, NH 4 Br, 
CdBij+^HsO, 

Sol. in 0.73 pt. H s O, 5.3 pts. abs. alcohol, 
280 pts. ether (sp. gr. 0.729), and 24 pts 
alcohol ether (1 : 1). (Eder, Dingl. 221. 89 ) 
Sol. in H a O without decomp. Detween 1° 
and 110.1°. . 

100 pts. of the solution contain at: 

1° 14.8° 62.2° 110.1° 

63 82 68.01 65 32 75.83 pts of the salt. 
(Rimbaeh, B. 1905, 38. 1555.) 


4NH<Br, CdBr 2 . Sol. in 0.96 pt H a O, from 
which it is pptd. by alcohol or.ethev. (Eder.) 
Solubility m H 2 0 at t°. 

Below 160° the salt is decomp, by H.O; 
at 160° it is sol. in H 2 0 without decomp 


I 100 pts. of the 1 
j solution contain | 

Solid phaso 

1 'Cd 

PtB. 

Br 

Pts. 

NH 4 

0.8114.22 
13.0 l04 
44.616.01 
76.414.60 
123.5 15 50 
160.014.70 

5A.46 

51.48 

53.85 

55.28 

59.501 

62.67 

6 67 
6 85 1 
7.35 
7.80 
8.45 
9.43 

Double salt-|-NH 4 Br 

Double salt 


(Rimbaeh, B. 1906, 38. 1558.) 


Not sol. in HBr-|-Aq without decomp. 
(Rimbaeh.) 

Not sol without deoomp. in LiBr+Aq, 
CaBt2+Aq, MgBr a +Aq, NiBr.+Aq, or 


GoBr a -|-Aq, even though very cone, solutions 
are used. Sol. without decomp, in ZnBr 2 -b 
A’q. (Rimbaeh, B. 1905, 38. 1571.) 

Ammonium chloromolybdenum bromide , r 
2NH 4 Br, Cl 4 Mo 8 Br 3 

Decomp, by pure H 2 0. Can be crystallized 
from HBr+Aq Apparently sol without 
decomp, m alcohol. (Blomstrand.) 

Ammonium cuprous bromide. 

4NH 4 Br, Cu 2 l5r 2 . Fairly stable m air. 
2NH 4 Br, Cu a Br 2 -(-H a O Fairly stable in 
air. (Wells, Z. anorg. 1895, 10. 159.1 

Ammonium cuprous bromide ammonia, 
NH 4 Br, CujBrj, 3NH, 

(Fleurent, C. R. 1891, 113. 1047.) 
Ammonium cupric bromide, 2NH 4 Br, CuBr a 
+2H a O. 

Very sol. m H2O. (de Komnck, B. 21. 
777 R) 

Ammonium iridium bromide. 

See Bromlndate, ammonium. 


Ammonium iron (ferric) bromide, 
(NH 4 )FeBr 4 +2HjO, 

Very dehquescent, sol. in H 2 0. (Walden, 
Z. anorg. 1894, 7. 332.) 


Ammonium lead bromide, 12NH 4 Br, 7 PbBr 2 
+7H a O. 

Decomp, on am or with cold H2O (AndiA, 
C. R 96. 1502.). 

6NH 4 Br, PbBi'2+HjO. Decomp, by cold 
H a O. (A.) 

7NH 4 Br, PbBr a +lHH a O. Stable on air; 
decomp, by cold H 2 0. (A.) 

None of the above compounds exist. (Wells, 
Sill Am. J. 146. 35.) 

2NH 4 Br, PbBr s . Deoomp. by H a O. Sol. 
in cone. KOH+Aq and in strong acids. 
(Fonzcs-Diacon, Bull. Soc 1897, (3) 17.351.) 
NH 4 Br, 3PbBr s . (Wells) 


Ammonium magnesium bromide, NH 4 Br, 
MgBr a +6H a O. 

Deliquescent. Sol. in H a O. (Lerch, J. pr. 
(2) 28, 338 ) 

Ammonium mercuric bromide, 

2HgBr a , NH 4 Br. 

Decomp, by H2O into its constituent salts. 
(Rdy, Chem. Soc. 1902, 81. 048.) 


Ammonium molybdenum bromide, 2NH 4 Br, 
MoBr,+H,0. 

Easily sol. in H 2 0 (Rosenheim, Z. anorg. 
1905, 46. 322.) 

'Ammonium molybdenum bromide chloride. 

See Ammonium chloromolybdenum bro- 
ipide. 
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Ammonium osmium bromide. 

See Bromosmate, ammonium. 

Ammonium osmyl bromide, (NH 4 ) 2 0s0 2 Br 4 . 
* Sol. in H 2 0. (Wintrebert, A. cli 1903, (7) 
28. 95 ) 

Ammonium osmyl oxybromide, 
(NH 4 )20s0 3 Br 2 . 

(Wintrebert, A. eh. 1903 (7) 28. 117 ) 
Ammonium palladium bromicle. 

See Bromopalladate, ammonium, and 
Bromopalladite, ammonium. 

Ammonium platinum bromide. 

See Bromoplatinate, ammonium. 
Ammonium rhodium bromide. 

See Bromorhodite, ammonium. 

Ammonium selenium bromide. 

See Bromoselenate, ammonium. 
Ammonium tellurium bromide. 

See Bromotellurate, ammonium. 
Ammonium thallic bromide, NH 4 Br, TlBr 3 + 
2H s O. 

Sol. mHjO. (Willm.) 

+4HsO. Efflorescent. Sol. m H a O. 
(NieklhR 1 

+5H 2 0. Sol. in HjO. (Nickl&s.) 


Ammonium stannous bromide (ammonium 
bromostaiuute), NH 4 Br, SnBr 2 -f HjO . 
Sol.inHjO. (Benas, C. C 1884.958.) 
2NHiBr, SnBr a , Sol. in H 2 0. (Raymann 
and Preis, A. 223. 323.) 

+H 2 0. Sol in H 2 0 (Benas, l.c.) 
+2H 2 0. (Richardson, Am. Ch. J. 14. 96.) 
NHiBr, 2SnBr a (7). (Benas ) 


Ammonium stannic bromide, 2NH 4 Br, SnBr 4 
See Bromostannate, ammonium. 

Ammonium uranyl bromide, 2NHiBr, U0 2 Br 2 
+2H 2 0. 

Very deliquescent, and sol. m H 2 0. (Sendt- 


Ammonium zinc bromide, 2NH 4 Br, ZnBr 2 . 

Deliquescent, and sol. in H a O. (Badcker, 
J. B. 1860. 17.) , , 

+H 2 0. Very dehquescent, and sol. m H 2 0. 
(Andr5, A. ch. (6) 3. 104.) 

+a;H 2 0. (Ephraim, Z. anorg, 1908, 69. 66.) 
3NHiBr, ZnBr a . Sol. in H 2 0. Decomp. 
only by great dilution (Jones & Knight, Am. 
Ch. J 1899, 22. 136.) 

+H 2 0. Not hygroscopic, 
anorg. 1908, 69. 66.) 


Ammonium bromide arsenic (rioxide. 
See Arsenite bromide, ammonium, 


Ammonium bromide mercuric chloride, 
NH 4 Br, 2HgCl a . 

Ppt. (Ray, Chem. Soc. 1902, 81. 649.) 

Ammonium bromide mercuric iodide, 
2NH 4 Br, Hgl 2 . . 

Decomp. by H 2 0. Sol in alcohol without 
decomp. (Grossmann, B 1903, 36. 1602.) 

3NH 4 Br, 2HgI 2 . Decomp by H«0. Sol. 
in alcohol without decomp. (Giossmann, B. 
1903, 3§. 1602.) 

Ammonium lead bromochloride, 
NH 4 Pb 2 Br 4 Cl. 

Decomp. by H a G. (Fonzes-Diacon, Bull. 
Soc. 1897, (3) 17. 350.) 

NH 4 Pb a Cl 4 Br Decomp byH 2 0. (Fonzes- 
Diacon, Bulb Soc. 1897, (3) 17. 349 ) 

Ammonium bromochloroiodide, NH 4 ClBrI 
Very stable; sol in H 2 0.' (Chattaway, 
Chem Soc. 1915, 107. 108.) 


Ammonium lead bromoiodide, NH 4 PbBrI 2 -(- 
2H a O and NH 4 Pb 2 BrI 4 . 

Decomp. by H 2 0. Sol. in cone. KOH+Aq 
id in strong acids. (Fonzes-Diacon, Bull. 
Soc. 1897, (3) 17. 352 ) 


Ammonium bromiodobromide, NH 4 BrIBr. 

Decomp. in the an. Sol m ether. (Jack- 
son, Am. Ch. J. 1900, 24. 28 ) 


Ammonium chloride, NH 4 C1 

(Sal-ammomac.) Not deliquescent Sol. 
in H a O with reduction of temp 
Sol. in 2 24 pts. HjO (Wenzol ) 

NHiCl+Aq sat. at 10“ has sp. gr. -1,072 (X.) 

Sol. in 2.72 pts cold, and 1 pt. boiling H 2 O. (M. R , 
and P.) 

Sol. in 3 pts. HjO at 18.76°. (Abl ) 

Sol in 6 pts. oold, and 1 pt boiling HiO (Fourcroy ) 
100 pts HjO at 18.76° dissolve 30 76 ptB. NHiCl 
NHiCl +Aq sat. at its b.-pt. (114,2°) contains 88 9 
pts NHiOl in 100 pts of the solution. (Berzelius.) 

100 pts. HiO at 16° dissolve 33-36 pts ; and at 100° , 
100 pts. NHiCl (Ure’s Dlot.) 

NHiCl +Aq sat at 15° has Bp gr. -1.076200, and 
contains at least 31.88 pts. NHiCl dissolved in every 
100 pts HjO. (Michel and Krafft, A, oh (3) *1. 478.) 

NHiCl d-Aq sat. at 10° contains 23.8% NH 4 C1. 
(Eller.) 

NHiCl+Aq sat in the cold contains 14 3% NH 4 GI. 
(Fourcroy ) ^ Hj0 a( . n3 ^ b . pt< of Bat- 80 i utl0n . 

(G 8oUn2 7 pts HjO at 18 76°, formin?i"15®l of 1.08 
8P Sof.’ 10 ^ 727 * pte^HioVt 10°. (Gren's Handbuoh ) 


100 pts. HjO at 718 mm^gressuro and t° dissolve pts 


t° 

Pts, 

NH 4 C1 

t° 

Pts, 

NH 4 C1 

t° 

PtB 

NH 4 CI 

t ° 

Pts. 

NHiCl 

0 

10 

20 

28 40 
32.84 
37 28 

so 

40 

60 

41 72 
46 16 
60.60 

80 

55 04 
59 48 
63 92 

90 

100 

110 

72*80 

77 24 


(Alluard, O R. 69. 600 ) 
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Solubility in 100 pts. H 2 0 at t°. 



Solubility in 100 pts. H 2 0 at t‘ 


(Lmdstrbm, Pogg 136. 315.) 


NHiCl+Aq sat. at 13-16° contains 26.16% 
NHiCl. (y. Hauer, J pr. 103. 114 ) 

Sol. m 2.72 pts H 2 0 at 19°. (Schiff, A. 
109. 326 ) 

Sol m 2.803 pts. H 2 0 at 15°. (Gerlach.) 
Sat. N HjCL+ Aq at 75° contains 38.23% 
NHjCl.^fWSnugaeff, Z anoig. 1014, 86. 161.) 

NHjCl+Aq Bat. at 30° oontains 20.5% 
NHiOl. (Meerburg, C C. 1904. II, 1362 ) 
Solubility m H 2 0 at t°. 

1000 mols. HjO 100 g. H 2 0 
t° dissolve dissolve 

mols. NH 4 C1 g. NH4CI 
3.5 105,2 31.26 

25 0 129.7 38.5 

50 0 167.0 49.6 


Solubility of NH4CI in H 2 0 at t°. 


t° 

g NH4CI in 
100 g of the 
- solution 

Solid phase 

— 0.4o 

0 7 s 

Ice 

— 1 25 

1 9* 

lt 

— 1 70 

2 7 6 


— 3 05 

4 6 


— 4 45 

6 6 7 


— 6 4 

9 2 3 


— 8 25 

r 11 4 


— 0 7 

13 1 


—11 9 

15 3 


—13 25 

16 7 


—14 70 

18 I s 


-15 4 

18 9 

U 

±—16 0 

±19 5 

Ice+NH 4 C1 

—15 0 

19 7 

NH4CI 

—12 3 

20 0 


— 10 9 

20 3 


— 7 4 

21 1 


— 5 7 

21 7 


— 2 3 

22.3 


±— 1 1 

22.6 


0 

22 7 

” 


(Meeiburg, Z. anorg. 1903, 87. 203 ) 


100 g. H 2 0 dissolve 29.5 g. NH4CI at 30.° 
(Schrememakers, Arch. neer. Sc. (2) 15. 17.) 


Spec, gravity of NH 4 Cl-f-Aq. G = according 
I to Geilaeh at 15° (Z. anal. 8. 281); S = 
according to Schiff at 19° (A 110. 741. 


6 

P 

Sp 


5 

§ 

IS 

sp. 

er 

g? 

G 

s 

Q 

s 

1 

1 00316 

1.0029 

17 

1 05086 

1.0495 

2 

1.00632 

1 0058 

18 

1 05367 

1 0523 

3 

1 00948 

1.0087 

19 

1.05648 

1 0551 

4 

1 01264 

1 0116 

20 

1 05929 

1.0579 

5 

1 0158C 

1 0146 

21 

1 06204 

1.0606 

6 

1 01880 

1 0174 

22 

1 06479 

1 0633 

7 

1 02180 

1.0203 

23 

1 06754 

|l 0660 

8 

1 02484 

1 0233 

24 

1 07029 

,1 0687 

9 

1 02781 

1 0263 

25 

1 07304 

1.0714 

10 

1 03081: 

1 0293 

26 

1 07375 

|1 0741 

11 

1.03370 

1 0322 

26 297 

1.07658 


12 

1 03658 

1 0351 

27 


11 0768 

13 

1 03947 

1 0380 

28 


1.0794 

14 

1 04325 

1 0409 

29 


11.0802 

15 

16 

1 04524 
1 04806 

1 0438 
1 0467 

30 


1 0846 

• 


For older determinations, see Storer’s Diet. 


Sp. gr, of NH4pl+Aq at 18°. 


% NHiCl 


Sp. BX 


5 

10 

.15 


1 0142 


1 0430 


20 1 0671 

25 1 0710 


(Biltz and Marcus, Z. anorg. 1911, 71. 169.) . (Kohlrausch, W. Ann. 1879. 1.) 
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Sp. gr at 2074° of a normal solution of 
NH 4 C1 = 1 01454 (Haigh, ,T. Am. Chem. 
Soc 1912, 34. 1151.1 

NH4CI+A0 containing 6 52% NH4CI has 
sp gr. 20720’’ = 1 0195. (Le Blanc & Roh- 
land, Z phys. Ch 1896, 19. 272.) 


(de Coppet, C. R 1900, 131. 178.) 


Sp. gr. of dil NH 4 C1+Aqat 20.004° and 731 
Cone =g. equiv NH 4 C1 per 1. at 20004°. 




0 0000 
0 0001 
0.0002 
0 0005 
0 0010 


1 000 , 000,0 
1 000,001,8 
1 000,003,7 


Sp. gr of dil NH 4 C1+Aq. 


3 5947 
7 7845 
15 3425 
31 2364 


1 000000 
1 000150 
1.000304 


(Di]lcen, Z. phys. Ch. 1897, 24. 107.) 

B -pt. of NH 4 C1+Aq, containing pts. NH 4 C1 
to 100 pts. H a O. G = according to Ger- 
lach (Z. anal. 26. 439); L= according to 
Legrand (A. ch. (2) 69. 436) 


Sat NH 4 C1+Aq boils at 115.8° at 718 mm. 
pressure (Alluard, C. R 59. 500.) 

NH 4 C1+Aq contaimng 74.2 pts. NH4CI to 
100 pts. H 2 0 forms a crust at 113°; highest 
temperature observed, 114 8° (Gerlaeh, Z 
anal 26 . 426.) 

NH 4 C1+Aq contaimng 10% NH 4 C1 boils 
at 101 7°; 20% NH 4 C1, at 104 4°. (Gerlaeh.) 

NH 4 C1+Aq contaimng 10.6% NH 4 C1 gives 
off NH a at 37° (Leeds, Am. J. Sci. (3) 7. 
197.) - 

When NIRCl+Aq is boiled, or even evap. 
on water bath, a little NH 3 is expelled. 
(Fresemus.) 

30 pts. NH4CI mixed with 100 pts H 2 0 
lower the temp from 13.3° to -5 1°, that is 
18 4°. (Rudprff, B. 2 . 68 ) 

Freezing-point of sat. solution is —15.4', 
the same temp which is caused by mixing 25 
pts. NH4CI with 100 pts. snow. (Riidorff, 
Pogg. 122 . 337 ) 


Solubility of NH4CI in HC1+ Aq at 0° NH 4 C1 
=mols. NH4CI (in milligrammes) dis- 
solved in 10 cc of the liquid; HC1 = 
molB. HC1 (in milhgi amines) dissolved in 
10 cc. of the liquid. 


46 125 
43.6 
41 0 
39 15 


7 85 
10 85 
21 4 


46 126. 

46 5 
46.5 
47.0 

47 30 

48 77 
63 875 


1 076 
1 0^95 
1 0705 
1 0715 
1.073 
1 078 
1 106 
1 114 


(Engel, Bull. Soc. (2) 45. 665 ) 


Solubility of NH 4 C1 in HCl+Aq. 


* 

HCl concentra- 
tion g mol per 
100 g HjO 

Weight NH4CI 
cliaaolved m 
1000 g. HjO 

Molecular 

solubility 

0° 

0 

298 40 

"5.59 


H 

286.43 

5 36 


Vs 

271.23 

5.08 


1 

246 35 

4 60 

25° 

0 

395 10 

7 40 


H 

380 85 

7 13 


Vi 

366 00 

6 86 


1 

339,05 

6 35 
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Solubility -m NHiOH+Aq. NH 4 Cl=mols. 
NHiCl (in mgs.) in 10 cc. solution; 
NH a = mols. NH S (in mgs ) in 10 cc. 
solution 


45.125 
44 5 
44 0 
43 625 

43 125 

44 0 
44 375 
49 75 
80 0 


NH» 

Sp gr. 

o r 

5 37 

12 025 

23 4 

38.0 

47 

54 5 

80 0 

90 0 

95 5 

130 

169.75 

1 076 

1 067 

1 054 
1.044 

1 031 

1 -025 

1 017 

0 992 

0 983 
0.953 

0 931 


(Engel, Bull Soc (3) 6.17.) 

NJELCl+BaCla. 100 pts. H 2 0 dissolve 33.8 
pts. NH4CI+H.6 pts. BaCl 3 at 20°. (Rudorff, 
Pogg. 148. 467.) 

Solubility of NH,C1 and BaCl 2 in H s O 



Wt. per 100 

Solid plinse 


NHiCl 

BaCla 

—16 2° 

0 

30 

40 

50 

16 10 

19 26 

24 89 
26.93 
29.53 

8.07 

8 22 
8.19 

8 40 

8 55 

NH4CI+ 
BaClj 2H 2 0 


PbCIi 


0 0749 
0 0325 
0 0194 
0 0153 
0 0153 
0 0130 
0.0127 
0 0123 
0 0113 
0 0105 
0 0099 
0 0087 
0 0083 
0.0080 
0.0075 
0 0073 
0 0077 
0.0092 
0 0112 
0 0182 
0 0296 
0.0473 
0 0774 
0 0898 
0 0000 


(Bronstedt, Z. pliys. Ch. 1911, 77. 132.) 


NHiCl+CdClj. Solubility of NH 4 C1 and 
CdClj. 

See Ammonium cadmium chloride. 


NHiCl+CuClj. Solubility of NH 4 C1 in 
H 2 0 at 30° in presence of varying amounts of 
CuClj. 


%by 

wt. 

OuOlt 

NHiCl 

Solid phase 

0 

1.9 

3.6 

7.7 
10.6 

12.3 
15 6 
19 9 

. 24 0 

29.4 

35.1 

41.4 

43.2 
43 9 

29.5 

25 9 

M 

14 9 
12.1 

9.4 

7.1 

4 9 

3.4 

2.1 
2.0 

0 

NHiCl 

NHiCl+CuOlj, 3NHiGl. 2H a O 
CuClj, 2NH1CI. 2HsO 

OuOlj, 2NHiGl 2HiO +CuCk. 2HnO 
CuClj. 2HiO 


(Meerburg, Z. anorg, 1905, 45. 3) 


NHiCl 

S. equivalent 

I PbCls I 

1 g. equivalent | 

Solid phase 

solution 

a 

ll 

gl 

in 1000 e 
HsO 

1 277 

1.404 

0.160 

1 0 176 

NH4CI 

+2PbCl, H 2 0 


(Brdustedt, l. c.) 


NH 4 Cl+MgCl 2 . Solubility of NH4CI and 
NH 4 MgCl 3 6H a O. 



| SM.5 1 

Solid phase 

13 

1| 

ilF' 

-26 

60 

27.6 
42 1 
62.9 

55. 7 1 
56.4 
59 1 

NH4Cl+NH ? MgCl 3 .6H 2 0 


(Hilts and Marcus, Z. anorg. 1911, 71. 170.) 
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Solubility of NH 4 MgCla 6H 2 0 and MgCl 2 


*■ 

| In 1000 g mol HsO | 

■ 

Solid phase 

NH 4 C1 . 
NaCl . 

I (Mulder) 1 

10-20° 10° 10° 

(v Hauer) 
13-16° 

nbJci 

MgCh 

35 8 

19 50 
30.00 

33.3 

18 8-20 3 
24,6-26 1 

3 5° 
25° 
50° 

0 5 

0 5 

0 8 

99 5 
103 8 
111.2 

MgCl 2 . 6H 2 0+ 
NH 4 MgCla 6H 2 0 

49 50 

43 4-46 4 




NH4CI+NH4NO3 ^100 pta T II 2 0 dissolve 
f,~ b7(T. 482 ) 



(Karsten) 

18 75° 

(RQdorff) 

18 7° 

(Mulder) 

At b-pt 

NH 4 C1 

NaCl 

22 06 
26 38 

37 02 

22 9 

23 9 

87 3 

78.5 
22 3 

40' 4 


48 44 


46 8 


100 8 



NH 4 Cl+NaCl. 100 pts H 2 0 dissolve — 


Sp gr of sat. solution of NH 4 Cl+NaCl is 
1.179. (Kill's ten.) 

NH 4 C1+(NH 4 ) 2 S0 4 . 100 pts H 2 0 dis- 
solve 26 8 pts. NH4CI-H6 5 pts. (NH 4 ) 2 S04 
at 21.6°. (Rudorff, B. 6. 484.) 


2, sat. Ba(N0s) 2 +Aq treated with NH4CI; 

3, sat. NH 4 C1-|-Aq treated with Ba(NO s ) 2 ; 

4, simultaneous ti eatment of both salts with 
H 2 0 (Karsten.) 


NH 4 Cl-fKN0 3 . 100 ptB. H 2 0 dissolve at 
18.5°— 




2 

3 

4 

5 

6 

KNOa 

29 9 

30 56 

37 68 

38 62 


34 2 

NH 4 C1 


44 33 

37 98 

39.84 

36 7 

38 8 



74 89| 

75 66 

1 78 46 


73 0 


1 and 5, aocordmg to Mulder; 2, sat KNQ 8 
+Aq treated with NH 4 C1, 3, sat. NH 4 C1+Aq 
treated with KNOa; 4, simultaneous tieat- 
ment of NH 4 C1 and KNOa (Karsten); 6, by 
warming solution with excess "Pf both salts, 
and cooling to 14 8°. The amount of excess 
of one or the other salt has no influence. 
(Rudorff ) 

NHaCl+NaNOa. Slowly sol. m sat. 
NaNOa+Aq, at first to a clear solution, but 
afterwards NaCl separates out. (Kaisten ) 

NH4CI+KCI. 100 pts. H.O dissolve — 


Solubility m (NH4) 2 S0 4 +Aq at 30°. 


Composition of the 
solution 

Solid phase 

\&cT 

(1hS-so 4 

0 

6.86 

14 62 

17 60 

17 93 

19 07 

19 97 
22.3 

24 06 

29 6 

44 

36 15 

28 6 

25 69 

25 81 

23 22 
21.3 

16 33 
12.72 

1 0 

(NH 4 ) 2 S0 4 

(NH 4 ) 2 S0 4 +NH 4 C1 

nh 4 ci 


(Schrememakers, Z. phys. Ch, 1909, 69. 562.) 


NH4CI+C11SO4. Sol in sat, CuS0 4 +Aq, 
at first to a clear solution, but a double sul- 
phate of NH 4 and Cu soon separates. (Kar- 
sten.) 

NH 4 Cl-t-MgS0 4 Slowly and difficultly sol 
in sat. MgSOa+Aq with subsequent separa- 
tion of double sulphate. (Karsten.) 



(RQdorff) 

16° 

(Karsten) 

18 75° 

KC1 . . 

nh 4 ci . 

16 97 

28 90 

34 4 I 16.27 I 
, | 29 83 | 37 02 




(RUdorff) 

22° 

^Mulder) 

KC1 . . 

nh 4 ci . 

19.1 

30.4 

58 5 I 21.9 | . 

| 67.7 | 87 3 


100 pts sat. solution of NH 4 C1-|-KC1 con- 
tain 30.61 pts of the two salts at 13-16°.- (v. 
Hauer, J pr 103. 114.) , 


NH 4 C1+K 2 S04. 100 pts. H 2 0 dissolve, at 
18 75°— 



In (a) NH4CI was added to sat K 2 S0 4 -(-Aq 
In (6) K 2 S0 4 was added to sat. NH 4 C1+Aq. 
In (c) NH4CI and K 2 S0 4 were treated to- 
gether with H 2 0. (Karsten.) 
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100 pts.' H 2 0 at 14° dissolve 14 1 pts 
K 2 SO*+36 8 pts. NH 4 C1 =50 9 pts. K 2 S0 4 + 
NH4CI, under all conditions. (Rudorff, Fogg. 
148. 565.) 

100 pts H 2 0 dissolve at b.-pt. — 


100 pis, t 


I sp. gr. dissolve 6 5 pts NHjCl. 


NH 4 Cl+Na 2 S0 4 100 pts. H 2 0 dissolve 
28 9 pts NH 4 Cl+24.7 pts Na 2 S0 4 , if NH 4 C1 
+Aq sat. at 10° is sat with Na 2 S0 4 at 11° 
100 pts H 2 0 dissolve 31 8 pts NH 4 C1+ 
9.0 pts. Na 2 S0 4 , if Na 2 S0 4 +Aq sat. at 10° is 
sat. with NH 4 C1 at 11°. (Muldeif J. B 1866 . 


SI, sol, in liquid NH 3 at — 50°. (Moissan, 
C. R. 1901, 133 . 713 ) 

Very sol in liquid NH S (Fianklin, Am. 
Ch. J 1898, 20. 826.) 

Very si sol. in absolute alcohol. 

100 pts. alcohol of 0 939 sp. gr dissolve — 
at 4° 8° 27° 38° 56° 

11,2 12.6 19 4 23 6 30.1 pts. NH 4 C1 
(Geiardin, A ch. 14) 5. 129 ) 


0 834 is “ 

. (Itirnan ) 

Though somewhat sol in puie absolute 
alcohol, NH 4 C1 is absolutely insol. in alcohol 
in presenoe of methyl amine chlorides 
(Winkles, A. 93 . 324 ) 

100 pts absolute methyl alcohol dissolve 
3 35 pts at 19°. 

100 pts. absolute ethyl alcohol dissolve 0.62 
pt. at 10°. (de Bruyn, Z, phys. Ch. 10 . 783 ) 

Solubility of NH 4 C1 in methyl alcohol 


Alcohol concentration, 

m ioooe H s O ° r , 

Solubility in 
1000 g HsO 

Molecular 

solubility 

0 

298 40 

5 50 

M 

295 50 

5 53 

H 

291 95 

5 47 

1 

286 40 

5 37 

3 

266 25 

4 99 


Alcohol concen- 

alcoliol for 8 
iOOO g. HaO 

Solubility 
in 1000 g. HaO 

Molecular 

solubility 

H 

l 

3 

0 

H 

l 

3 

298 40 

297 35 

296 55 

202 65 
283.15 
395.10 

394 75 

393 86 

392 90 

386 20 

5.59 

5 57 

5 56 

5 47 

5 30 

7 40 

7 37 

7 36 

7 23 


Solubility of NII 4 C1 in ethyl alcohol at 0°. 


(Armstrong and Eyre, l c ) 

See also ammonium cupric chloride. 
Solubility of NH 4 C1 in propyl alcohol. 


Alcohol oonci 


Solubility 


298 46 
295 40 
291 30 
284 00 
395 10 
393,50 
390 80 
384 80 


5 59 
5 53 
5 45 


(Aimstrong and Eyre, l c ) 

Solubility in mixtures of methyl and eth; 
alcohol at 25° 

P = % methyl alcohol in the solvent 
G=g NH 4 C1 in 10 cc. of the solution 
S=sp gr of th,e sat. solution at 25°/4°, 


0 00 
4 37 
10 40 
41 02 , 
80 69 
84.77 
91 25 
100 00 


0 0533 
0 0583 
0 0658 
0 118 
0 217 
0 227 
0 247 
0 276 


(Heiz, Z anorg. 1908, 60. 155.) 

Solubility in mixtures of methyl and propyl 
alcohol at 25°. 

P = % propyl alcohol in the solvent, 

G=g. NH 4 C1 in 10 cc. of the solution. 
S=Sp. gr of the sat. solution at 25°/4°. 


P 

G 

s 

0 

0 276 

0 8062 

11 11 

0 231 

0 8035 

23 8 

0.182 

0,8008 

65 2 

0 071 

0 8005 

91 8 

0 026 

0 8002 

93 76 

0 023 

0 8000 

100 00 

0 018 

0 8009 (?) 

r (Herz, Z. anorg 1908 

, 60. 157.) 
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Solubility m mixtures of propyl and ethyl 
alcohol at 25°. 

P — % propyl alcohol in the solvent 
G = g. NH4CI in 10 cc of the solution 
*S = Sp gr of the sat solution at 25°/4° 


0 0533 
0 0505 
0 0455 
0 0312 
0 0210 
0 0203 
0 0190 
0.0177 


0 7908 
0 7910 
0 7916 
, 0 7963 
0 7996 
0 8001 
0 8003 
0 8009 


(Herz, Z. anoig. 1908, 60. 100.) 

Insol. in ether and CS 2 (Fordos and G61is. 
A. ch. (3) 32. 393 ) 

Very si. sol. m acetone. (Krug and M’El- 
roy, J anal, appl Ch 6. 184.) 

Solubility of NHiCl in acetone +Aq at 25° 
A = co. acetone in 100 cc acetone+Aq. 
NH 4 Cl=millimols. NH 4 C1 in 100 cc of the 
solution 


2 phases 


585 1 
634 1 
464 6 


1 0793 
1 0618 
1 0451 


(Heiz, Z. anorg 1905, 46. 263.) 
Solubility of NH4CI in glycerme+Aq at 25 c 
G=g. glycerine in 100 g, glycerme+Aq 
NH4CI = milkmols. NH 4 C1 m 100 cc. of th 
solution 


45.36 
54 23 
83 84 


NII 4 CI 


585 1 
544 6 
502 9 
434 4 
403 5 
291 4 
228 4 


1 0793 
1.0947 
1 1127 
1 1452 
1 1606 
1 2225 
1.2617 


Insol. m ethyl acetate. (Naumann, B* 
1910, 43 . 314 ) 

Insol. in benzomtrde. (Naumann, B 1914, 
47 . 1370 ) 

Sol in formic acid. (Zanninovich-Tessann, 
Z. phys Ch. 1896, 19 . 251 ) 

Ammonium antimony chloride, SbCle(NH.,) 2 , 
SbCl»(NH 4 ) 3 . 

Ppt Decomp, by H 2 0 (Weinland, B. 
1905, 38. 1085.) 

SbCMNHi), SbCla, NH4OH. Very deli- 
quescent; si sol mHaO with decomp. (Wein- 
land, B. 1901, 34 . 2635 ) 

Ammonium antlmonous chloride, NH 4 C1, 
SbCla. 

Dehquescent (Dehdrain, C. R. 62. 734.) 

2NH 4 C1, SbCl3+2H 2 0 Permanent in dry 


Ammonium antimonic chloride, 3NH 4 C1, 
SbCl*. 

Decomp by H 2 0. (Dehdrain, C. E 62. 
734.) 

4NH 4 C1, SbCls Decomp by H a O. (D ) 
See also Chlorantimonate, ammonium. 
Ammomum antimony platinum chloride, 
(Sb, Pt)Cl 6 (NH 4 ) 2 

Ppt (Weinland, B 1905, 38 . 1084 ) 
Ammonium antimony tin chloride, 
(Sb,Sn)Cln(NH 4 ) 2 . 

Ppt. (Weinland, B. 1905, 38. 1085.) 
Ammonium arsenyl chloride, 2NH 4 C1, AsOCl 
+)^H 2 0. 

(Wallace, Plnl. Mag (4) 16. 358 ) 
Ammomum bismuth chloride, NH 4 C1, 2B1CI3. 
Dehquescent. (Dehdrain, C E 64. 724.) 
2NH 4 C1, B1CI3 Decomp, by H»0. (’Arppe.) 
Pogg. 64. 237 ) 

+2J4H 2 0. (Eammelsberg ) 

3NH 4 C1, BiCis Decomp, by HsO (Arppe.) 
5NH 4 C1, 2BiCl3. (Eammelsberg ) 
Ammomum bismuth potassium chloride, 
2NH 4 C1, B1CI3, KCf. 

(Deh6ram, C. E. 64. 724.) 

Ammonium cadmium chloride, NH 4 C1, CdCl 2 
H 2 0 at t° 


Insol in acetone (Naumann, B. 1904, 37 . 
4328.); (Eidmann, C C 1899. II, 1014.) 
Insol m anhydrous pyridine Sol in 97% 




pyndme+Aq, 95% pyridine +Aq and 
pyndme+Aq. (Kaldenberg, J Am. 


Soc. 1908, 30. 1107 ) 

Insol. in CS 2 (Arctowski, Z. anorg. 1894, 
6. 257.) 

Very sol. m ethyl amme (Shmn, J. phys 
Chem 1907, 11. 538 ) 

Insol. in methyl acetate. (Naumann, B- 
1909, 42. 3790.) 



Pts. by weight m 
100 pts of solution 

Cl 

Cd 

NH 4 

2 4° 
16 0 
41 2 
63 8 
105 9 

13 44 
15 07 
17 46 
19 73 
23 52 

14 26 

15 82 
18 61 
20 92 
24 70 

2.24 
2 56 

2 89 

3 34 

4 01 


a 9 


-H* 


(Rimbach, B 1897, 30. 3076.) 



'ammonium chloromolydenum chloride 


+ J4H 2 0. SI sol. in HjO, alcohol, and 
wood spirit, (v. Hauer, W. A. B. 13. 449 ) 
INHiCl, CdClj Sol. in H 2 0. (v Hauer); 
Decomp by H a O to NH 4 C1, CdCl 2 . De- 
comp. increases with deciease of temp At 
3 9° approximately wholly docomp to NH 4 C1, 
CdCl 2 . At 113.9 4 veiy nearly all is 4NH4CI, 
Cd01 s (Runbach, B. 1807, 30. 3077 ) 
Solubility of 4NH4CI, CdCL m H 2 Q at t°. 


3 9 
16 1 
40 2 
58 5 

112 9 

113 9 


5 75 

6 93 
9 91 

12 50 
16 66 
16 51 


Cl 


18 17 
20 26 
23 84 
26 53 

31 J9 

32 71 


Ammonium cobaltous chloride, NH 4 C1, CoCL 
+6H2O * 

Deliquescent in moist air Very easily sol. 
. HjO (Hautz, A. 66. 284 ) 

Ammonium cobaltous chloride ammonia, 
NH 4 CI, CoCls, NH 3 . (F Rose) 
Ammonium cuprous chloride, 4NH 4 C1 Cu 2 Cl 2 . 
Decomp. in the an . 

4NH4CI, 3Gu 2 Cl 2 Decomp by H 2 0, not 
by alcohol. (Ritthausen, J. pr. 59. 369.) 

Fairly stable in air (Wells, Z. anorg. 1895, 
10. 158.) 

Ammonium cupric chloride, 

NH4CI, CuClj 

Solubility of NH 4 CI, CuCl 2 in absolute aloohol 
at 25°. 


( Rimbach, B 1897, 30. 3071 ) 

Sol. without decomp in 37.3% HCl(d 
1.19) and 24.8% HCl(d = 1,125) (Rimbac 
B. 1905, 38. 1569 ) 

Solubility of 4NH4Cl,CdCli+NH4Cl in H 2 0 
at t° 


13 2 
40.1 
58 2 


| In 100 pts. by wfc of the 
j solution 

| Composition of 1 
j the solid phase | 

M 

Pts bv 
wt Cl 

Pts. by 
wt NH 4 

Mol % 
NH 4 CI 

Mol % 
salt"'’ 

2 82 

2 70 

3 16 

3 51 

17 11 
IS 84 
22 50 
25 21 

7 82 

8 71 

10 49 

11 72 

59 0 
74 0 
71 0 
| 69 0 

41 0 
26 0 
29 0 
31 0 


1 

6? 

Solid phase 

% Cu Ch 

4 65 

NH4C1+NH 4 C1, 

CuCI 2 

NHiCl+NHiClJ 

CuCl 2 

12 90 

4.74 

34 92 

6.45 

NH4C1,CuC1 2 

34 50 


(Rimbach, B 1902, 36.1300) 


14.0 
40.7 
58 5 


Pts. by Pts. by Pts. 


) 35 


(Rimbach, B. 1902, 36. 1300.) 

Sol. witho ut decomp. m 50% LiCl+Aq, 
33.3%^SCl a +Aq and 60% MgCl„+Aq. 
(Rimbach, B. 1905, 38. 1569.) 

Ammonium chloromolybdenum chloride, 
2NH*C1, C1 4 MoiiC1 2 +2H s O 
Decomp by pure H 2 0 ; can be crystallized 
from HCl+Aq. (Blomstiand.) 

Ammonium chromium chloride, 2NH4CI, 
CrCls+H 2 0. 

Sol, m H 2 0 with decomp, (Neumann, A. 
244.229.) 

+6H 2 0 -2NH4CI, (CrClj 4H 2 0]CI+2H 2 0. 


(Foote and Walden, J. Am. Ch. Soe. 1911, 33.' 

1032) 

+2H 2 0 Sol in 2 pts. H 2 0 (Hautz, A, 
66. 280.) 

Does not exis t, (Meerburg, C C. 1604. II, 
1362. 

2NH4CI, C6C1 2 +2II 2 0 Easily sol. m H»0, 
also m alcohol, even when absolute. (Cap 
and Henry, J pr 13. 184.) 

Solubility of 2NH4CI, CuCl 2 in H 2 Q at t°. 


g. 2 NH 4 C 1 
CuCh in 
100 g. of tb 


(Meerburg, Z anorg. 1905, 45. 8.) 



AMMONIUM MOLYBDENUM CHLORIDE IODIDE 


Somewhat sol. m liquid NH S (Franklin 
and Kraus, Am. Ch. J 1898, 20. 827.) 

Is the only hydiate of 2NH 4 C1, CuC'l 2 exist- 
ing between • — 11° and +80°. (Meeiburg, 
t’ C. 1904. II, 1362.) 

+3H 2 0. (Bourgeois, Bull, Soc. 1898, (3) 
19. 786 ) 

Ammonium cupric chloride ammonia, 
2NH.C1, CuCl 2 , 2NH 3 . 

Decomp, by H 2 0, less easdy by alcohol. 
Decomp, by acids (Ritthausen ) 

Ammonium indium chloride, 2NH 4 C1, InCl 3 
+H 2 0 

Easily sol mH 2 0, (Meyer) 

Ammonium iodine chloride, NH4CI, IC1 3 . 

More, sol. m H 2 0 than KC1, IC1 3 , (lilhol, 
J, Pharm. 25. 441; Berz J. B 20. (2) 110 ) 

Ammonium iridium bichloride. 

See Chloriridite, ammonium. 

Ammonium indium ieirachloride. 

See Chloriridate, ammonium. 

Ammonium iron (ferrous) chloride, NILC1, 
FeCl 2 . 

Easily sol inH 2 0;msol m alcohol (Wink- 
lei.) 

Ammonium iron (ferric) chloride, 2NH 4 C1, 
FeCl 3 +H a O 

Deliquescent. Sol. m HjO without decomp. 
(Fntzsche) ; sol, in 3 pts H a O at 18.76° (Abl.) 

Sol. 111 H 2 0 (Walden, Z. anorg. 1894, 1. 
332.) 


Ammonium iron (ferric) potassium chloride, 
NH 4 C1, FeCls, KC1+1^H 2 0. 

Min, Kremersite. Deliquescent •» 


Sol. m H 2 0 without decomp. (?) (AndiA, 
C. R. 96. 1502.) 

0NH4CI, PbCl 2 +I-I 2 0. 

9NH 4 C1, PbCl 2 +l^H 2 0 
9NH 4 C1, 2PbCl : -f-2HH 2 0 
IONH4CI, PbCl 2 +H a O. 

11NH 4 C1, 2PbCl 2 +3HH 2 0. 

18NH 4 C1, PbCl 2 +4H 2 0 
All these salts are decomp, by H 2 0. (Andrd 
A. ch. (6) 3. 104.) 

Of the salts prepared by Andrii, only one 
NH 4 C1, 2PbCl 2 exists. (Wells, SU1 Am. J 
146. 25.) 

Solubility determinations show that NH 4 C1, 
2PbCl 2 is the only double salt formed at 26°. 
(Foote, Am Ch J 1907, 37. 121.) 

NH4CI, PbCli+V«H a O. (Wells, l.c.) 

Ammonium lead teirachloride. 

See Chloroplumbate, ammonium. 


Ammonium magnesium chloride, NH 4 MgCl s 
+6H 2 0=NH 4 C1, MgCL+6H 2 0. 
Deliquescent. Very sol. in H 2 0. 

Sol. m 6 pts. cold H 2 0. (Fourcroy.) 


Solubility in NH 4 C1+Aq at t°. 


Per 1000 Mol. Hat) 


3 S° 
25 0 
50 0 


(Blitz, Z. anorg. 1911, 71. 170.) 


4NH 4 C1,5MeC 1 2 +33H 2 0. Sol. in H a O. 
(Berthelot and Andrd, A. ch (6) 11. 294.) 


oui. m 1% pts. H»0 at oidinary temp. 
(Hautz, A. 66. 280), does not exist. (Saund- 
ers, Am. Ch. J. 14. 134 ) 

2NH 4 C1, MnCl 2 +H 2 0 Sol. in H a O (Ram- 
melsberg), does not exist. (Saunders ) 
+2H s O. Easily sol. in H 2 0, but with 
decomp, into NH 4 C1 and MnCl 2 . (Saunders.) 


Ammonium manganic chloride, 2NH 4 C1, 
MnCij. 

Sol. m H s O; less sol. in NH 4 C1+Aq Un- 
stable (Neuman, M 1894, 16. 490.) 

+H.O. Decomp by H 2 0 Sol. m HC1 
apparently without decomp. (Rice, Chem. 
Soe. 1898, 73. 260 ) 


Ammonium mercuric chloride, 2NH4CI, 
HgCL+H 2 0 (sal alembroth). 

Sol. in 0 66 pt. H»0 at 10°, and in nearly 
mry proportion of hot H 2 0, 

NH4CI, HgCl 2 . Easily sol. m H s O. 
+)^H 2 0. Easily sol. in H 2 0. (Kane.) 
2NH4CI, 3HgCl 2 -|-4H 2 0. Easily sol. in 
H 2 0. (Holmes. C. N. 6. 351.) 

NH 4 C1, 2HgCl 2 Very sol. m HjO. My, 
Chem. Soc 1902, 81. 048.) 

NH 4 C1, 5HgCl 2 . (Strdmholm, J. pr. 1902, 
(2) 66. 441.) 


Ammonium mercuric sodium chloride, NH 4 C1, 
HgCl 2 , 4NaCl (?). . 

Sol in H 2 0. (Kossmann, A, ch. (3j* 27. 
243.) 

Ammonium molybdenum chloride, 2NH 4 C1, 
MoCl 3 +H 2 0. 

Very sol. in H a O. Nearly insol, in alcohol 
and ether. (Chilesotti, C. C. 1903. II, 662.) 

See also Ammonium chloromolybdenum 
chloride. 


Ammonium molybdenum chlonde iodide. • 

| •» See Amnomum chloromolybdenum iodide. 
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AMMONIUM MOLYBDENYL CHLORIDE 


Ammonium molybdenyl chloride, 2NH4CI, 
Mo0 2 Cl 2 +2H 2 0. 

(Weinland, Z. anoig. 1905, 44. 98.) 
2NH 4 C1, MoOCl, Sol. in H,0, inaol. m 
H 2 0 sat with HC1. (Klason, B 1901, 34. 
149. 

Ammonium nickel chloride, NH4CI, N1CI2+ 
6HjO. 

Deliquescent in moist air. Easily sol in 



Amm onium osmium teirachloride. 

See Chlorosmate, ammonium. 
Ammonium osmium seagmchloride. 
See Chlorosmite, ammomum. 


2NH4CI, SnCl 2 +H 2 0. Sol m II 2 0, but 
decomp by boiling. (Rammelsberg ) 
Contains 2H 2 0. (Richardson ) 

4NII4C1, SnCb+3HoO Decomp by H.O, 
(Poggiale, C R 20. 1182 ) 

Does not exist (Richaidson ) 

Ammonium tin (stannic) chloride. 

See Chlorostannate, ammonium. 
Ammonium titanium chloride, 2NH4CI, TiCl, 
-)-2H 2 0 * 

Ppt , decomp m moist aii , sol in fuming 
HC1, insol in ether (Rosenheim, Z. anoig. 
1901, 26. 242.) 

Ammonium titanium chloride, 3NH,C1, TiCl, 
Sol m H,0. 

6NH4CI, TiCR Sol 111H..O. (Rose) 


Ammonium osmyl chloride, (NH4) 2 0s0 2 Cl 4 . 

Sol. in H 2 0 Decomp. by HC1 (Wintre- 
bert, A. oh. 1903, (7) 28. 92 ) 


Ammonium osmyl oxychloride, 
(NH 4 ) s 0s0 8 C1 2 . 

Very si sol. in H 2 0 Sol in KOH+Aq 
with decomp. (Wmtrebeit, A. cb. 1903, (7) 
28. 116.) 

Amm onium palladium chlorides. 

Sec Chloropalladate, ammonium and chloro- 
palladite, ammonium. 

Ammonium rhodium dichloride, 4NH 4 C1, 
RhCl.+3J*H 2 0 

Sol in H 2 0, but decomp slowly (Willm 
B. 16. 3033.) 

Does not-exist. (Leidid, A. ch. (6) 17. 277.) 
Ammonium rhodium bichloride. 

See Chlororhodite, ammomum. 


Ammonium rhodium chloride ammonium 
nitrate, Rli.Ch, 6NH4CI, 2NH ( N0 3 . 

See Chlororhodite nitrate, ammomum. 
Ammonium ruthenium in chloride. 

See Chlororuthenite, ammonium. 


Ammomum ruthenium ieirachlonde. 
See Chlororuthenate, ammonium. 


Ammomum tellurium, chloride. 

See Chlorotellurate, ammonium. 


Amujjpijijjs. thallic chloride, 3NH 4 C1, TlCls 
Easily sol. in H 2 0. (Willm ) 

+2HjO. Easily sol. in H 2 0 and alcohol. 
(Nicklfis, J. Phaim. (4) 1. 28.) 


Sol. m H 2 0. (Chydenius.) 

Ammonium tin (stannous) chloride (ammon- 
ium chlorostaruute), NH 4 C1, SnCl 2 +H 2 0. 
Decomp, by H 2 Q. Resembles K salt. 
(Richardson, Am, Ch. J. 14. 93.) 


Ammonium tungsten chloride, (NH 4 ) 3W2CI0 = 
3NH 4 Cl, 2WCI3. 

Easdy sol m H 2 0, Nearly insol’ in most 
organic solvents. (Olsson, B 1913, 46. 577 ) 

Ammonium uranyl chloride. 

Very deliquescent, and sol, in H 2 0 (Peli- 
got ) 

2NH4C1,(U0 2 )C1 2 +2H 2 0 Solution at 15° 
contains m 100 g. 3.51 g., NH,, 40.67 g U0 2 
and 19 15 g. Cl, lienee there is consideiablu 
decomp. (Runbach, B 1904, 37. 466 ) 

Ammonium vanadium chloride, 2NH 4 C1, 
VClj-|-II 2 0 

Difficulty sol. m H 2 0 and alcohol (Htahler, 
B 1904, 37. 449.2 ) 

Ammonium zinc chloride, NH4CI, ZnCl 2 -(- 
2H 2 0 

Deliquescent. Very sol. in H 2 0 (Hautz, 
A 66.287) 

2NH4CL ZnCl 2 . Sol. inH s O. (Rammels- 
berg, Pogg 04. 507 ) 

+ H 2 0 Deliquescent 111 moist air Sol. m 
V j pt cold H s O with absorption of heat. Sol. 
in 0 28 pt hot H 2 0 (Golfier-Bassayre, A. 
ch 70. 344), sol. m % pt. cold II 2 0. (Hautz, 
A. 66. 287 ) 

3NH 4 C1, ZnCl 2 Sol 111 H 2 0. (Mangnac.) 
+H 2 0. (Berthelot, A ch, (6) 11. 294.) 
4NH4CI, ZnCl 2 (Deherain.) 

6NH4CI, ZnCL+VJRO. (Berthelot, l.c.) 

Ammomum chloride zinc oxychloride, 2ZnCl2, 
8NH4CI, ZnO 

Sol. in a little H 2 0, but deeomp, by excess. 
(Andi‘6 ) 

3ZnCl 2 , IONH4CI, ZnO. As above (Andrd, 
A. ch. (6) 3. 88 ) 

Amm onium chloride antimony fluoride, 
NH4CI, SbF„. 

Easdy sol. mH 2 0. (deHaen, B 21. 901 R.) 
Ammonium chloride arsenic inoxide. 

See Arsemte chloride, ammonium. 



AMMONIUM MANGANIC FLUORIDE 


Ammonium chloride bismuth bromide, 
3NH 4 C1, BiBrs+HjO 
Deliquescent, rlecomp by H 2 0 (Muir, 
Chem Soc. 31. 148.) 

' 2NH.[C1, BiBr ;! +3H 2 0 Decomp, by H,0 
(Muir ) 

5NH4CI, 2BiBr 3 +H 2 0. Decomp, by H 2 0 
(Muir.) 

Ammonium chloride chromic oxychloride, 
2NH 4 C1, CrOCla 

Decomp in the air Sol* m cone HC1 
without decomp (Weinland, B. 1906, 39. 
4045.) 

Ammonium chloride cuprocupric thiosulphate, 
2NH4CI, Cu s O, CuO, 3SiO z 
See Thiosulphate ammonium chloride, 
cuprocupnc. 

Ammonium chloride lead iodide, 3NH4CI, 

Pbl,. 

Decomp with H 2 0 (Behrens, Pogg. 62. 
252 ) 

4NH*C1, PbI 2 +2H 2 0. Decomp. with H,0. 
(Poggiale, C R 20. 1180 ) 

Amm onium chloride mercuric bromide, 
NH4CI, HgBro 
(Edhem-Bey, Dissert 1885.) 

Ammonium chlonde platmum sulphite. 

See Chloroplatosulphite, ammonium. 

Ammomum chloride tin (stannous) bromide, 
2NH,C1, SnBi'o+UsO 
Sol m H 2 0. (Raymann and Pieis, A. 223. 
323 ) 

Ammonium rftchloroiodide, NH,C1 2 I 
Slowly decomp when exposed to dry air 
atord temp Very sol inE.O. (Chattaway, 
Chem Soc. 1915, 107. 107 ) * 

Ammonium le/mchloroiodide, NIT4CI1I 
Decomp. in the an. (Chattaway, Chem. 
Soc. 1915, 107. 107 ) 

Ammonium lead chloroiodide, NH,PbClI 2 + 
2H 2 0 and (NH 4 ) 2 PbCl 2 I 2 +2H 2 0. 

Sol. in KOH+Aq and 111 strong acids; de- 
comp. by H 2 0. (Fonzes-Diacon, Bull. Soc. 
1897, (3) 17. 348.) 

Ammonium fluoride, NH4F. 

Abundantly sol. in H 2 0; si. sol. in alcohol. 
(Mangnac, Ann. Mm (5) 15. 221 ) 

Insol m liquid N!I S (Ruff and Geisel, B, 
1903, 36. 820 ) 

Almost insol in liquid NH 3 at 50°. (Mois- 
san, C R. 1901, 133. 713 ) 

Sol. in methyl alcohol. (Carrara, Gazz. 
ch. it 1896, 26. 119 ) 

Ammonium hydrogen fluoride, NH4F, HF. 
Deliquescent in moist air. Sol in H 2 0. 


j Ammomum antimony fluoride, 2NH4F, SbF 3 
Deliquescent, sol. m 0 9 pt cold II 2 O 
Insol in alcohol or ethei (Fluckinger, A. 
84.248.) • 

NIT4F, 4SbF 3 3 pts sol in 2 pts H 2 0 
(Raad and Hauser, B. 1890, 23. R 125 ) 
NH4F, SbF 6 Easily sol. in H 2 0 (Marig- 
nac, A 146.239) 


Ammomum bismuth fluoride, 2NH4F, BiF s . 

Insol. m H 2 0. Rathci difficultly sol m 
acids. (Helmholt, Z anorg 3. 115 ) 

Ammonium cadmium fluoride, NH4F, CdF 2 
Insol in H 2 0 Sol in acids on boiling 
(Helmholt, Z anorg. 3. 115 ) 


Ammomum chromium fluoride, 3NH 4 F, 
CrF 3 

Easily sol in H 2 0 SI sol in NH 4 F+Aq. 
(Petersen, J pi (2) 40. 52 ) 
2NH 1 F,CrF s +H 2 0. (Wagner, B. 19. 896 ) 


Ammonium cobaltous fluoride, 2NH 4 F, CoF 2 
+2H..0 ' 

SI sol in H a O (Wagner, B. 19. 896 ) 
Easily sol, m H»0 (Helmholt, Z, anorg. 
3. 132 ) 

Ammonium columbyl fluoride. 

See Fluoxycolumbate, ammonium. 
Ammonium columbium fluoride oxyfluoride, 
3NH 4 F, CbF 6 , CbOFj 
See Fluoxycolumbate columbium fluoride, 
ammomum. 


Ammonium copper fluoride, 2NH 4 F, CuF 2 + 
2H»0. 

Insol. m H 2 0 (Helmholt, Z, anorg 3. 
115.) 

Nearly insol. m H»0 but decomp, thereby 
(Haas, Ch Z. 1908, 32. 8.) 


Ammonium glucinum fluoride, 2NH 4 F, G1F 2 . 
Sol. m H 2 0. (Mangnac, A. ch, (4) 80. 51 ) 
Very sol m H 2 0 (Helmholt, Z. anorg, 3. 
130) 

Ammonium iron (ferrous) fluoride, 2NH 4 F, 
FeF 2 . (Wagner, B. 19. 896 ) 

NH4F, FcF 2 +2H 2 0. (W.) 


1 (ferric) fluoride, 2NH 4 F, 


Ammonium i 
FeF 3 

More sol. in H 2 0 than the corresponding K 
lound Decomp. by boihng. (Nicldcs, 
m. (4) 7. 15 ) 


3NH 4 F, FeF a . SI. sol mH<0 (Mangnac, 
A. ch. (3) 60. B06.) 

Easily sol. in' acids. (Helmholt, Z anorg. 
3. 124.) 


Ammomum manganic fluoride, 2NH 4 F, 
M11F4 

More sol. than the K salt. (Niekles, C. R 
165.107) 



AMMONIUM MANGANYL FLUORIDE 


True-co’mpoaition is 4NH 4 F, Mn 2 F«. (Chris- 
tensen, J. pr, (2) 34. 41 ) 

See aho Fluomanganate, ammonium. 
Ammonium manganyl fluoride. 

See Fluoxymanganate, ammonium. 
Ammonium molybdenum fluoride. 

Insol in H a O Sol m HCl+Aq. (Berze- 
lius.) 

See also Fluomolybdate, ammonium. 
Ammonium molybdenyl fluoride. 

See Fluoxymolybdate, ammonium. 


Sol, in H 2 0. (Wagner, B. 19. 896 ) 
^Easily sol. in HsO (Helmhojt, Z anorg 3. 


Ammonium scandium fluoride, (NH,) s ScF 9 . 

Easily sol m H 2 0. Aqueous solution is not 
deoomp. by boiling Decomp, by acids. 
(R. I. Meyer, Z anorg. 1914, 86. 275 ) 
Ammonium silicon fluoride. 

See Fluosilicate, ammonium. 


Ammonium silver fluoride, 2NH 4 F, AgF+ 

H2O 

Not hydroscoi 

NH 4 F+Aq. So.. 

Arch. Pliarm 1900, 238. 3 ) 

15NH 4 F, AgF+4H 2 0. More deliquescent 
than NH 4 F. (Bohm, Disseit 1906.) 


H2O; sol in t 

m _ alcoh ol . ( Grutzner, 


Ammonium tantalum fluoride. 

See Fluotantalate, ammonium. 

Ammonium tantalyl fluoride. 

See Fluoxytantalate, ammonium. 
Ammonium tellurium fluoride, NH,F, TeF 4 . 
^Dwomp. by H 2 0. (Hbgbom, Bull. Soc. (2) 


Ammonium tin (stannous) fluoride, 2NELF, 
SnF 2 +2H a O. 

Sol. in E2O (Wagner, B. 19. 896.) 
Ammonium tin (stannic) fluoride, 2NH4F, 
S11F4, 

See Fluostannate, ammonium. 

Ammon ium t itanium ses^mfluoride. 

iSe^Iffiffianate, ammonium. 

Ammonium titanyl fluoride. 

See Fluoxypertitanate, ammomum. 
Ammonium tungstyl fluoride. 

See Fluoxytungstate, ammonium. 
Ammonium uranyl fluoride. 

See Fluoxyuranate, ammonium. 

Ammonium vanadium sesgiofluoride. 

See Fluovanadate, ammomum. 


Ammonium vanadyl fluoride. 

See Fluoxyvanadate, ammonium. 

Ammonium zinc fluoride, 2NH4F, ZnF 2 
Sol m H 2 0 (R Wagnei.) 

+2H a O. Very si sol in H 2 0 Easily sol 
in dil. acids (Helmholt ) 

Ammonium zirconium fluoride. 

See Fluozirconate, ammonium. 

Ammonium fluoride manganic oxyfluoride, 
2NH4F, MnOFj. 

Piecipitate. (Nickles.) 

See also Fluoxymanganate, ammonium. 

Ammonium fluoride molybdenum In oxide, 
2NH4P, M0O3. 

Decomp, by HjO. (Mauro, Gazz. oh. it. 
18. 120.) 

Ammonium fluoride tungsten oxyfluoride. 

See Fluoxytungstate, ammomum. 


Ammonium fluoride tungsten oxyfluoride 
ammonium tungstate, 4NH 4 F, WO a F 2 , 
(NH4) a W0 4 

See Fluoxytungstate tungstate, ammonium. 
Ammonium fluoride vanadium oxyfluoride. 

Sec Fluoxyvanadate, and fluoxyhypovana- 
date, ammonium. 

Ammonium hydroselenide, NH 4 HSe 
Sol in H a O with decomp. (Uineau, A. ch. 
(2) 67. 229.) 

Ammomum hySrosulphide, NH4SH. 

Sol. in H2O and alcohol. Solutions decomp 
on air 

Ammonium hydroxide, NH4OH. 

See Ammonia, 

Ammoniunf imidosulphamide, 

(S 2 04N 3 H4)NH4. 

(Hantzsch, B. 1905, 38. 1033.) 


Ammonium iodide, NH4I. 

Very deliquescent. Sol. in 0.60 pt H a O. 
(Eder, Dingl. 221. 89 ) 

Sp. gr. of aqueous solution of NH 4 I nt 18° 
containing — • 

!0 20 30 40 50%NPLI. 

0652 1 1397 1 2260 1 3260 1.4415 
(Kohlrauach, W. Ann 1879. 1.) 

NHiI+Aq containing 12.51% NH4I has 
sp. gr. 20 /20° = 1 0846. 

NHJ+Aq containing 19.19% NHJ has 
>. gr 20720° = 1.1359. 

^(LeBlanc and Rohland, Z. phys. Ch. 1896, 

Very easily sol m liquid NH, (Franklin, 
m. Ch J. 1898, 20. 826.) 

• Very sol. in liquid NHa at —-50°. (Moissan, 
C. R 1901, 133. 713.) . 



AMMONIUM ZINC IODIDE 
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Sol. m SOCl 2 . (Walden, Z anoig 1900. 
25.216) 

Sol. in liquid S0 2 . (Walden, Z. anon) 
1902, 30. 160 ) 

» Sol. m 4 0 pta. abs alcohol (Eder, l c ) 

“ 210 “ ether (Eder, l c ) 

“ 20 " alcohol-ether (1 • 1). (Eder, 

l c.) 

Sol. in acetone. (Eidmann, C.C. 1899, II. 
1014.); (Naumann, B. 1904, 37. 4328 ) 

Insol. in ethyl acetate (Naumann, B. 
1910, 43. 314 ) 

SI sol in. benzomtnle (Naumann, B. 
1914, 47. 1369 ) 

Ammonium rfiiodide, NH 4 I 2 
Sol. in alcohol, ether, CS 2 , and KI+Aq, 
less sol. in chloroform, (Guthrie, Chem. Soc 
(2) 1. 239 ) 

Ammonium (modide, NH 4 I 3 . 

SI. deliquescent. Sol m little H z O, but 
decomp, by much H 2 0. (Johnson, Chem 
Soc, 33 . 397 ) 


Decomp, by H s O (Nicktes, C. R 51. 
1097 ) 

3NH 4 I, 4SbI 3 +9H a O Decomp by H 2 0, 
with sepai ation of SbOI. Sol, in HC 2 H S C>2, 
HC1, and H 2 C 4 H 4 Oo+Aq Decomp, by CS 2 , 
(Sehdffei, Pogg 109. 611.) 

3NHJ, Sbla+31-IaO As above 
4NHJ, Sbla+3H»0. As above 


4NHJ. BiI s + 3H 2 0. As above. (Linau, 
Pogg, 111. 240.) 

2NHJ, BiI 3 +2^HiO. Decomp by H a O, 
or MCI, MBr, or MI+Aq (NicldSs, J. pr. 
(2) 39. 110.) 


Deliquescent, (Croft.) 

Sol, at 15° in 0 58 pt. II 2 0, 0 70 pt abs. 
alcohol., 8 9 pta ether (sp. gi 0,729), and 
1.8 pts alcohol-ether (1 . 1). (Eder, Dingl. 
221. 89.) 

100 pts. of the solution in H a O contain 86 97 
pts. of the salt at 14.5°. (Rimbach, B. 1905, 
38. 1563.) 

NHJ, CdId-HH s O Sol. at 15° m 0 90 
pt H a O, 0.88 pt. abs alcohol, and 2.4 pts.’ 
ether (sp. gr 0 729). (Eder, he)' 

+H 2 0 (Grossmann, Z anorg 1902, 33 . 
154.) 
im 

2NHJ, Cl 4 Mo 8 I a +2H 2 0 
Decomp, by H 2 0. Cryst. from HI+Aq. 
(Blomstrand ) 


(Saglier, C R 104. 1440 ) 

+J^HaO. Decomp, by H a O with separa- 
tionofCu 2 I 2 (Gossnei, Zeit. Kryst 1903,38. 
501 ) 


Ammonium c 


c iodide ammonia, 2NH 4 I, 


Cul 2 , 2NH, r +2H a 6.' 

Insol. m H 2 0 or alcohol, si. sol in NH 4 OH 
+Aq 

+0HjO. Unstable. (Saglier, C. R. 104. 
1440 ) 

NIIJ, 2CuI 2 , 3NH s . (Fleurent, C. R. 
1891, 113 . 1047 ) 

Ammonium iridium tfuodide, 2NHJ, Iii 2 . 

Insol in cOld or hot H 2 0, and in alcohol. 
Sol m wazm dil. acids (Oppler ) 

Ammonium iridium sesg»iodide. 

See lodiridite, ammonium. 

Ammonium iridium (ebviiodide. 

See Iodiridate, ammonium. 

Ammonium lead iodide, NH ( I, PbI 2 -|-2H 2 0. 

Decomp by much H 2 0. (Wells, Sill. Am. 
J. 146 . 25 ) 

4NH 4 I,3PbI 2 +6H 2 0. SI sol. in H a O. 
(Mosmer, C. R. 1895, 120. 444.) 

Sol m H 2 0 with aecomp Sol. in strong 
KOH+Aq and in stiong acids. (Fonzes- 
Diacon, Bull. Soc 1897, (3) 17. 347.) 


Decomp, into its constituents by H a O. 
(Boullay, A eh. (2) 34 . 345.) 

Sol without decomp, in alcohol and ether. 
NH 4 I, 2HgI a Decomp, by H a O. Sol. m 
KI+Aq. Very sol. m alcohol, ether and 
nitrobenzol (L6w, Zeit Kryst, 61. 138 ) 

Ammonium silver iodide, 2NH 4 I, Agl 
Deliquesoent Decomp, by H 2 0. (Pog- 
giale.) 

Ammonium thallic iodide, NH^I/iTu.'’* 

Sol in H a O (Nicklfes, .T, Pharm. (4) 1. 32.) 
Ammonium tin (stannous) iodide, NH 4 I, Snl 2 . 

Decomp, by small amt H.O but completely 
sol. in a large amt (Boullay, A eh (2) 34. 
370.) 

+1)^H 2 0. (Personne.) 


iodide, 2NH 4 I, Znl. 
Extremely deliquescent, and sol in ll 2 0. 
(Rammelsberg, Pogg 43. 665.) 



AMMONIUM IODIDE ARSENIC OXIDE 


NHJ, ^nI 2 +4J^HjO Hydroscopic 
(Ephraim, Z anoig 1910, 67. 384 ) 

Ammonium iodide arsenic h zoxide. 

<See Arsemte iodide, ammonium. 
Ammonium cobalt nitride. 

See Ammonium cobalt azoimide. 

Ammonium ruthenium Ahydronitrosobrom- 
ide, NO Ru 2 H 2 (NH 3 )»Br 3 2HBr 
Ppt. (Bnzard, A ch 1900, (7) 21, 363 ) 

Ammonium ruthenium mtrosochloride, 
3NH 4 C1 2HC1 NORusHoCl,. 

Ppt (Bnzard, A ch 1900, (7) 21. 354 ) 


Amm onium pentasulpbide, (NH 4 ) 2 S 6 
t Decomp on air Sol m II/) with separa- 
tion of S Sol. in alcohol without decomp , 
but solution decomposes quickly on standing, 
(Fntzsche, J pr 32. 313.) 

Rapidly decomp. by H 2 0 with separation 
of S (Bloxam, Chem Soc. 1895, 67. 298.) 

+H 2 0. Decomp. by H 2 0 with separation 
of S (Bloxam, Chem Soc 1895, 67. 298 ) 

Ammonium Aeptosulphide, (NHi)aSr 
More stable on air, and less easily decom- 
posed by H z O than (NH 4 )sSb 

+IV3H2O. Decomp by H 2 0 with separa- 
tion of S Slowly attacked by dil. HCl-f An, 
(Bloxam, Chem Soc. 1805, 67. 307 ) 


Ammonium ruthenium dihydronitrosochlor- 
ide, NO Ru 2 H 2 (NH 3 ) 6 C1 3 2£C1 
Ppt (Bnzaid, A ch. 1900, (7) 21. 358 ) 
Ammonium peroxide, (NH 4 ) 2 0 2 
M -pt — 2° SI. sol in ether without 
decomp (D’Ans, B 1913, 46. 3076 ) 

Sol. in alcohol; msol in ether, decomp 
slowly m aq solution. (Melikoff, B 1897, 30. 
3145.) 

Ammonium hydrogen peroxide, (NH 4 ) 2 0 2 , 
H 2 0 2 . 

Decomp at ordinary temp. (Melikoff, B 
1898, 81. 447 ) 

+H 2 0. Unstable, deliquesces at ordinary 
temp ;sol in alcohol; insol in light, petroleum. 
(Melikoff, B 1898, 31. 152 ) 

Ammonium selenide, (NH 4 ) 2 Se. 

Sol. m H 2 0 with decomp (Bmeau, A. ch 
(2) 67. 229.) 

Stable m the air. Sol. in H 2 0; aq solution 
decomp. slowly (Lenher and Smith, J, Am. 
Chem. Soc 1898, 20. 277.) 

Ammonium hydrogen selenide, NHiHSe. 

Sol. m H 2 0 (Fabre, C. R. 103 269 ) 
Ammonium monosulphide, (NH 4 ) 2 S. 

Decomp. on air. Sol. m H 2 0, but solution 
decomposes rapidly. 

Very sol m liquid NH„ (Fianklin, Am. Ch. 
J. 189S, 20. 826.) 

Ammonium disulphide, (NH 4 ) 2 S 2 
SoljqJfcP with decomp. 

Does not exist (Bloxam, Chem. Soc 
1895, 67. 293 ) 

Ammonium tetrosulphide, (NH 4 )*S 4 . 

Easily sol inllfl. Cone solution is stable, 
dil solution decomp. on air. Easdy sol m 
alcohol without decomp., but solution de- 
comp. on the air more rapidly than the 
aqueous solution (Fntzsche, J. pr 32. 313.> 
+ - KHoO. When dissolved in H 2 0, it is at 
once* dissociated with deposition of S. (Blox- 
am, Chem Soc. 1895, 67. 303 ) , 


7'cfranvmonium iiepfn sulphide, (NH 4 ) 4 S7 + 
4II 2 0. 

Sol. m II 2 0. Solution can be kept for a 
long time without depositing S (Bloxam, 
Chem Soc 1895, 67. 298.) 


Dzammonium ennen sulphide, (NH 4 ) jSj4- 
^H 2 0. 

Decomposed by H 2 0 with separation of S, 
Not attacked by boiling dil HCl+Aq on 
account of formation of a hard crust of S 
on the crystals (Bloxam, Chem. Soc 1S05. 
67. 306 ) 


Tebammonium enneasulphide, (NH 4 ) ,So. 

Solution m II 2 0 deposits crystals of 
(NH 4 ) s S« on standing. (Bloxam, Chem, Soc 
1895, 67. 302.) 

+3KH 2 0 Decomp. by H 2 0 with separa- 
ni of S (Bfoxam, Chem. Soc, 1895, 67. 
299.) 


Ammonium pofysulphides. 

Cone NHa+Aq dissolves H 2 S to form 
(NH 4 ) 2 S,2NH 4 SH On dilution more H 2 S is 
absorbed foim (NH 4 ) 2 S,4NH 4 SH, then 
(NH 4 ) 2 S,8NH 4 SH, then (NH 4 ) 2 S,18NlI 4 SH 
and finally NH 4 SH. (Bloxam, Chem Soc, 
1895, 67. 284 ) 


Ammonium copper sulphide, (NH./S 
2CuS a (’). 

Sol. in warm H 2 0, but decomp. on standing. 
Warm KOH+Aq acts similarly; si. sol, in 
NH 4 OH+Aq, Na 4 C0 3 +Aq, or absolute al- 
cohol. Insol m ether. Decomp. by dil. acids. 
(Priwozmk, B. 6. 1291.) 

Coneet formula is NH t CuS 4 SI. sol. m 
H 2 0 Decomp by cone, and dll. acids. 
Easily sol in NaOH SI sol. in alcohol. 
(Biltz, B 1907,40.976) 


Ammonium gold poiysulphide, AuS 3 NH 4 
Ppt (Hofmann, B 1903, 36. 3092: B. 
1904, 37. 245 ) 

Ammonium iridium peidodecnsulphide. 

. IrSu(NH 4 ) 3 . 

. Ppt. (Hofmann, B. 1004, 37. 247.) 



ANTIMONIC ACID 


Ammonium palladium umlecasulphide, 
PdSu(NH 4 ) 2 +HH 2 0 
Ppt. (Hofmann, B. 1904, 37. 24S ) 

.Ammonium platmum peihndpcusulphide, 
PtS 16 (NH 4 ) 2 +2H 2 0. 

Can be washed with CS 2 without decomp. 
Sol in alcohol Insol in ether (Hofmann, 
B 1903, 36. 3091 ) 

Ammonium stannic sulphide. 

Sec Sulphostannate, ammohium. 
Ammonium telluride, NH 4 HTe 
Easily sol m H 2 0. (Bmcau, A. ch. (2) 67. 
229.) 

Ammonium sulphide ammonia, (NH 4 ) 2 S, 
2NH S 

Very unstable (Bloxam, Chem Soc 1895, 
67. 294 ) 


Anhydrooxycobaltamine chloride • mercuric 
chloride, Co 2 (NH 3 ) w (C 10 2 H)C1 4 . 3HgCl 2 . 

Can be recryst. from very dll hot HCl+Aq. 

chloroplatinate, Co 2 (NH 3 ),o(C10 2 H)Cl 4 , 

2PtCl 4 . 

^Can be recrystallized from H 2 0 contammg 

chloronitrate, 

Co 2 (NHa), 0 Cl(O 0H)(N0 4 )H-H,0. 

Can be recrystallized from dil. HCl+Aq. 

C<5 2 (NH 3 ) 10 Cl(O 0H)C1 2 (N0 s ) 2 +H 2 0. 

More easily sol. m H 2 0 than the preceding 

comp. 

chlorosulphate, 

Co 2 (NH 3 )ioCl(O.OH)(S0 4 ) 2 . 

dichrom^te, [Co ; (NH 3 ) ,oO 0Hl 2 (Cr 2 07) 5 

+8H 2 0. 

SI sol. in H 2 0. 


Ammonium acisulphomelid, (NSO ONH 4 ) 3 
(?)■ 

(Hantzseh and Stuer, B. 1905, 38. 1039 ) 
Ammonplatindiamine comps. 

See Platininamine comps. 
Ammondisulphonic acid, NH 3 (S0 3 H) 2 . 

Known only in its salts (Claus, A 168. 
52 and 194 ) 

Contains 2 at. H less, and is identical with 
unidosulphonio acid NH(S0 3 H) 2 , which see 
(Raschig, A 241. 161.) 

Ammoninsulphonic acid, HH 2 (S0 3 H) 3 
Known only m its salts (Claus, A. 168. 
52 and 194 ) 

Contains 2 at H less, and is mtnlosulphonic 
acid N(S0 3 H) 3 , which see (Raschig, A. 241. 
161.) 


nitrate, Co 2 (NH 3 ) 10 (NO 3 ) (O.OH) (NO,) 4 

+H s O 

SI sol in pure H 2 G with immediate decomp. 
Can be recrystallized from H 2 0 containing 
HN0 3 


— sulphate, [Co 2 (NII 3 )i,,0 . OH] 2 (S0 4 )», 
2H 3 S0 4 +2Hj0 

SI sol. m cold H a O. When crystalhzed 
from dil. H 2 S0 4 +Aq, is converted into — 
[Co 2 (NH 3 ) ioO.OH] 2 (S0 4 ) 6 ,H 2 S0 4 +3H 2 0, 
which by further recrystalhzation from very 
dil H 2 S0 4 +Aq becomes — 
[Co 2 (NH 3 )ioO.OH] 2 (S0 4 )b+ 8H 2 0. SI sol. 
cold H 2 0. (Vortmann.) 


AnhydrophospholuteotungstiG acid, 
See under Phosphotungstic acid. 


| Antimonic Acid. 


Ammonte/rasulphonic acid, NH(SO s H) 4 
Known only in its salts (Claus, A. 168. 
52 and 194.) 

Does not exist, but was impure nitrilosul- 
plionio acid, which see. (Raschig, A. 241. 


Anhydroarseniotungstic acid, H 3 AbW 8 0 28 . 

See under Arseniotungstic acid. 
Anhydrooxycobaltamine chloride, 

Co 2 (NH 3 ) 10 [ O( g 1 H) ] Cl 4 +H s O. 

Easily sol. in H 2 0, but decomposes after a 
few minutes; can be recrystallized from dil 
HCl+Aq Precipitated from sat. H 2 0 solu- 
tion by cone. HCl+Aq, or alcohol. (Vort- 
marni, M. Ch. 6. 404 ) 

Co 2 (NH 3 )io (g^jcU Sol. in H 2 0. (Vort- 


ilfe/antimonic acid, HSbO a 
Very si. sol. m H 2 0; sol m cone HCl+Aq; 
si. sol. in dil HN0 3 +Aq; easily sol. m tar- 
tanc aeid+Aq; easily sol m hot KOH, or 
NaOH+Aq; completely insol in NH 4 OH+ 
Aq (Fremy, A. ch. (3) 23. 407.) 

SI sol in H 2 0. Very si. sol in KOH and 
KjCOs+Aq Insol. in NH 4 OH+Aq. Insol. 
in HNO a +H 2 S0 4 . Slowly sol. m cold, quickly 
in hot HCl+Aq. SI sol in taitanc and 
oxahe acid and in KHC 2 0 4 +Aq (Se nderens. 
Bull Soc. 1899, (3) 21. 48.) m 

Insol. m acetone. (Naumann, B. 1904, 37. 
4329.) 


Pi/roantimonic acid, H 4 Sb 3 07 
More sol. in H 2 0 and acids than H 3 Sb0 4 . 
Sol. in cold NH 4 OH, or KOH+Aq. (Fremy.) 
Slowly sol in cold H 2 0. 

5 88 g Sb 2 Os m 1 1. H a O at 15° 

8.55 “ “ “11 “ “ 25° 

21.30 “ “ “11 “ “ 60° . 

(Delacroix, J. Pharm. 1807, 6. 337-41.) 
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ANTIMONIC ACID 


SI. sol -in H 2 0. Very si. sol m KOH and 
K 2 C0 3 +Aq. Insol in NH 4 OH+Aq, and in 
HN0 3 +H 2 S0 4 . Slowly sol in cold, quickly 
in hot HCl+Aq SI. sol in tartaric acid, 
oxalic acid and KH0«O 4 +Aq. (Sendeiens, 
Bull. Soc. 1809, (3) 21. 48 ) 

Ort/ioantimonic acid, H 3 Sb0 4 

SI sol. in HjO Insol in NH,OH+Aq 
Easily sol in KOII+Aq (Fremy ) 

Does not exist. (Rasehig, B 18. 2745 ) 
Has, however, been prepared by Daubrawa 
(A. 186. 110), Conrad (C N. 40. 198), J and 
Beilstein and Blaese (Bull. Ac St Petersb. 
33. 97). 

Very sol in H 8 0 (Delacroix, Bull Soc. 
1899 (3) 21. 1049 ) 

Very si. sol in II 2 0, in KOH and K 2 COs+ 
Aq. Slowly sol m cold, quickly m hot HC1+ 
Aq. Insol in NH 4 OH+Aq, and in HN0 3 + 
H 2 S0 4 SI sol. 111 tartaric acid, oxalic acid 
and KHG 2 0 4 +Aq (Senderens, Bull Soc. 
1899, (3) 21. 52 ) 

+3^H 2 0 (Beilstein and Blaese.) 
According to Beilstein and Blaese only one 
antimomc acid, n 3 Sb0 4 , exists 

(Teh'antimonic acid, Sb 2 0 5 +4H 2 0 = H # Rb 2 0 9 . 
Slowly sol. m cold H 2 0, 

Solution sat at t° contains g Sb 2 0 6 per 
litre — 

t° 15' 25° 00° 70° 

g, Sb a O s 5,88 8 3-8 75 21 30 53 89 

Deoomp m solution by heating to 100° or 
long standing in the cold to Sb 2 0 6 , 3H 2 0 
(Delacroix, Bull Soo. 1899, (3) 21. 1049.) 

Insol. ni H a O, Very si. sol in KOH and 
ilsCOa+Aq, Slowly sol. m cold, quickly in 
hot HCl+Aq. Insol. in NH 4 OH+Aq Insol. 
in HN0 3 +H 2 S0 4 SI. sol in tartaric acid, 
oxalic aoid and in KHC 2 0 4 + Aq (Senderens, 
Bull. Soc. 1899, (3) 21. 51 ) 

Harantimonic acid, Sbo0 6 +6H 2 0 = 
H 12 Sb 2 O n . 

Sol in H 2 0 to the extent of 22 g. Sb 2 0 6 per 1. 
but on standing becomes turbid and a white 
powder is pptd. untd finally only 3 g Sb 2 0 B 
are dissolved per 1 (Senderens, Bull Soc. 
1899, (3) 21. 48-49.) 

Antimonates. 

a Antimonates From HSb0 3 . Some of 
the K and NEB salts are sol. m H 2 0, the others 
are s^W^TSol. or insol 
, /3, Pyroanhmonates, From H 4 Sb 2 0 7 . As 
a class, msol. in H 2 0, but decomp, thereby ex- 
cept in presence of large excess of alkali 
(Fremy, A. ch. (3) 12. 499.) 

Probably do not exist (Beilstein and 
Blaese.) 

Aluminum antimonate, Al s Os, 3Sb 2 O s (?). 

Ppt. Somewhat sol. in excess of A1 salts 
+Aq. Insol, in K 4 Sb 2 0 7 +Aq 
Al(Sb0s) 3 +15H 2 0 =AlH«(Sb0 4 )3+12H a 0. 


Ppt (Beilstein and Blaese, Bull Ac St. 
Petersb 33.101) 

r Al(SbO,), +7H 2 0 = AlH,(Sb0 4 ), + 4H.O. 


Ppt. (B and B J 
A1 2 0 3 , Sb«0 B +9lI 2 0. Ppt. 


(Ebel, B 22.,- 


3043.) 


Ammonium antimonate, NH 4 Sb0 3 +2H 2 0, 
Insol in II 2 0 

+2^H 2 0. Insol. in H 2 0 (Sendeiens, 
Bull. Soc. 1899, (3) 21. 56.) 


+6H 2 0 See (NH 4 ) 2 H 2 Sb 2 0 7 +5H a O 


Ammonium pyroantunonate, (NH 4 ) 4 Sb 2 0r 
Known only m solution. 
(NH 4 ) 2 H 2 Sb 2 0 7 +5H 2 0 
Sol. in H 2 0, but decomp. by standing or 
boiling into insol salt. Insol. m alcohol, 
(Fremy, J pr 45. 215). Composition is 
NH 4 Sb0 3 +6H 3 0, accoiding to Rasehig (B, 
18. 2743) 


Barium antimonate, Ba(Sb0 3 ) 2 . 

Ppt Scarcely sol in H 2 0. Slowly sol. in 
BaCl 2 +Aq 

+2H s O Somewhat sol. 111 H s O. Easdy 
sol in HCl-f-Aq, (Delacroix, Bull. Soc. 
1899, (3) 21. 1051 ) 

+5, or 0H 2 O Ppt 

BaSb 4 0 7 +5H 2 0. Sol mconc.HCl. (Dela- 
croix, Bull Soc. 1899, (3) 21. 1051.) 

BaO, 3Sb 2 0 6 +5H 2 0. Insol. in H s O. In- 
completely sol. in HC1 (Delacroix, l.c.) 

BaO, 4Sb 2 0 B +15H 2 0. (Delacroix, l.c.) 
9BaO, 10Sb 2 O B +18H 2 O. Insol, in HC1 + 
Aq. (Delacroix, l.c.) 

Bismuth antimonate, BiSb0 4 -)-l-I 2 0, 


Ppt. Insol in H a O, sol in 
(Oavazzi, Gazz ch. it 16. 37.) 

3Bi 2 0s, Sb 2 0 B +H 2 0, Insol. in 
in HCl+Aq. (Cavazzi ) 

2Bi 2 0 4 , As above (Cav 


HCl+Aq. 
H 2 0; sol 
azzi.) 


Cadmium antimonate, CdtSb0 3 ) 2 +2H 2 0 
Insol. in H 2 0 (Senderens, Bull. Soe. 1899, 
(3) 21. 56.) 

+3}^H 2 0 Very sol, m H s O Sol. in HC1 
+Aq (Ebel, Dissert 1890.) 

+6H 2 0. Insol, in H 2 0 (Senderens, l c.) 
+6H.0 Ppt. Insol in H 2 0 (Ebel, B. 
22. 3043.) 


Calcium antimonate, CafSb0 3 ) 2 . 

Ppt 

+5H 2 0 Ppt. (Heffter, Pogg. 86. 418.) 
+6H 2 0 Insol. m H 2 0. (Senderens, Bull. 
Soc. 1899, (3) 21. 56.) 

3CaO, 2Sb 2 0s+6H 2 0. Min. Ullmamle. 


Chromic antimonate, CVSb0 s )a+14H 2 0 
Ppt. (Beilstein and Blaese.) 


Cobaltous antunonate, Co(Sb0a) 2 +5H 2 O. 

Insol in H 2 0. Loses 3H 2 0 in the presence 
of H 2 S0 4 and passes into Co(SbO s ) a +2H 2 0, 
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also insol m H 2 0 (Senderens, Bull Soo. 
1899, (3) 21 55 ) 

+6H a O Ppt. (Ebel, B. 22. 3043 ) 
-j-7H 2 0 SI sol in II 2 0.„ SI. sol inboilmg 
• solutions of cobalt salts 

+ 12H 2 0 Ppt (Heffter, Pogg 86. 448 ) 


(Gorgpul, Ann Phys. Beibl 1897, 21. 198.) 
Cupric antimonate, 3CuO, 2Sb 2 O e , 

Ppt (Beilstem and Blaese ) 

Cu(Sb0 3 ) 2 . Insol m H 2 0, acids, or alkalies. 
(Berzelius ) 

+2HaO Insol 111 H 2 0 (Senderens, Bull 
Soe. 1899, (3) 21. 55) 

+5H 2 0. Ppt (Ebel, B. 22. 3043 ) 

Insol in H 2 0 (Senderens, l c ) 

C11O, 2Sb 2 0 s +9H 2 0 Insol in H 2 0. Sol 
in Sb 2 0 5 , 4H 2 0+Aq. (Delacroix, Bull Soo. 
1899, (3) 21. 1054.) 

2CuO, 3Sb 2 Os+10H 2 O Insol. in H 2 0. 
Sol. m NH4OH and 111 inantimomc acid+Aq. 
(Delacroix, l. c. 

CuO, 6Sb 2 () 3 +16H 2 0 (Delacioix, 2 0 ) 


Insol. in H 2 0 and NTI 4 OH+Aq (Schiff, 
A 123. 39 ) 

CuSb 2 N 3 H 21 0 12 = Cu(ONH 4 )OH, 
2(NH 4 Sb0 3 +2II 2 0) (Raschig, B. 18. 2743.) 

Cu(Sb0 3 ) 2 ,3NH 3 +9H 2 0 (Delacroix, BuU. 
Soc 1901, (3) 26. 289 ) 

Glucmum antimonate, Gl(Sb0 3 ) 5 4-6H 2 0. 

Somewhat sol. in hot H 2 0 Easily sol. ii 
warm IIC1. (Ebel, Dissert. 1890.) 

Iron (ferrous) antimonate. 

SI sol» in H 2 0 (Berzelius.) 

Iron (ferric) antimonate. n 

Insol. in H 2 0, (B.) 

FenOs, Sb 2 0»+7H 2 0. Ppt. (Ebel, B. 22. 
3043 ) 

' Fe 2 0 3 , 2Sb 2 0t+llH 2 0. Ppt (Beilstem 
and Blaese ) 

Fe(Sb0j) 3 +6)^H 2 0 Ppt. (B. and B.) 

Lead antimonate, basic, Pb 3 (SbOs)s(OH) 4 + 
2H 2 O = Pb 3 (SbO,) 2 H-4H 2 0. 

Mm. Blemenle. Bmdheivnte. 

2Pb(Sbt) 3 )i, Pb0+11H 2 0. Ppt. (B. and 
B) 

Lead antimonate, Pb(Sb0 3 ) 2 . 

Insol. in H 2 0 Incompletely decomp, by 
acids. (Berzelius.) 

Naples Yellow Insol in H 2 0. 

+2H 2 0 Insol m H a O. (Senderens, Bull. 
Soc 1899, (3) 21. 67 ) 

,+5H 2 0 Ppt. (Ebel, B. 22. 3043 ) 
-j-6H 2 0. Ppt. (Beilstein and Blaese ) 
+9H 2 0. Insol. mH 2 0.' (Senderens, 2,c ). 


Lead antimonate chloride, Pb(SbOi) 2 , PbCl 2 . 

Mm. Nadonte. Sol. in HC1, HNO s , and 
tartanc acid+Aq. 

Lithium antimonate, LiSbOs 
Si sol m cold, sol. in hot H/3, and crys- 
talhzes on coohng. Much more sol, than 
NaSbOs 

+3FI 2 0. Ppt SI sol m H 2 0. (Beilstein 
and Blaese ) 

Magnesium antimonate, Mg(Sb0 3 ) 2 +12H 2 0. 
Sol in hot, less sol incoldH 2 0 (Heffter.) 
Sol m MgS0 4 +Aq, insol. in KSbO s +Aq 
(Berzelius ) . 

Manganous antimonate, Mn(Sb0 3 ) 2 . 
Difficultly sol. in H a O. 

When heated, is sol. only in strong acids. 
+2H 2 0 Insol. in H 2 0 (Senderens, Bull 
Soc 1899, (3) 21. 56.) 

+6H 2 0 Ppt (Ebel, B. 22. 3043 ) 
+6H 2 0. Insol. m H 2 0. (Senderens, l c ) 
-j-7FI 2 0. Ppt (Beilstein and Blaese ) 

Mercurous antimonate. 

Insol. m H 2 0 (Berzelius.) 

Mercuric antimonate, Hg(SbO s ) 2 
Insol in H 2 0, alkalies, and most acids. 

SI. attacked by boding H 2 S0 4 , and HCl-f 
Aq 

+2H 2 0 Insol. m H 2 0. (Senderens, Bull, 
Soc. 1899, (3) 21. 55.) 

H-5H 2 0 Insol. in H 2 0 (Senderens ) 
+6H 2 0. Ppt. (Beilstein and Blaese ) 

Nickel antimonate, Ni(Sb0 3 ) 2 +2H 2 0, 

Insol. in H 2 0. (Senderens, Bull, Soc 1899, 
(3) 21. 54.) 

+5H 2 0. Insol. in H 2 0. (Senderens.) 
+6H 2 0 Ppt. Insol in H a O, (Heffter, 
Pogg 86. 446.) 

+12H 2 0. SI sol. m H 2 0. (Heffter ) 
Potassium antimonate, IvSbO s . 

Insol m H 2 0. Sol. in warm KOH+ Aq, but 
sepaiates nearly completely on cooling By 
boiling with H a O, or by standing for a long 
time with cold H s O, it giadually dissolves as 
2KSb0 3 +5II 2 0, or K 2 H 2 Sb 2 0 7 +4H 2 0, or 
2KH 2 Sb0 4 4- 3H2O 

Insol. in CS 2 (Arctowski, Z. anorg. 1894, 
6. 257.) 

+H 2 Q. Insol. m H a O (SenucTenJ^ Bull. 
" ""99, (3) 21. 67.) 


Easily sol, m H 2 0, especially if w 
tion is pptd by NH 4 C1+Aq (I'remy, a., 
ch. (3) 12. 499.) 

+2J^H a O 100 pts. H 2 0 at 20° dissolve 
2 81 pts. anhydrous salt, sp. gr. of solution 
.sat at 18° = 10263 Composition is given as 
K 2 H 2 Sb 2 0 7 +4H 2 0 (Knorre and Olschewsky, 
B 20, 3043.) 

+3HH a O. Insol. mHiO. (Sendeiens, l.c ) 
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+4HH.O. Sol. in H 2 0 (Delacroix, J 
Pharai 1897, (6) 6. 533.) 

2K»0, 3SbA+10H a O SI. sol m 11,0 
(Delacroix, J Pliaini. 1897, 6 . 337 ) 

+ 10H 2 0 (Delacroix, l.c.) 

Potassium pymantimonate, K 4 Sb 2 0 7 . 

Deliquescent; dccomp by boiling with H a O 
into IvSbOa+.lHaO, by cold H 2 0 into 
K 2 H 2 SbA+6HA (Fremy) 

Does not exist (Ixnorre and Olschewsky ) 
Insol m liquid NH 3 (Franklin, Am. Ch 
J 1898, 20. 829 ) 

Insol. m acetone (Naumann, B 1904, 37. 
4329.) 

Insol. in methyl acetate (Naumann, B 
1909, 42. 3790 ) 

Insol m ethyl acetate. (Naumann, B. 
1904, 37. 3601 .) , 

Potassium hydrogen nyroantimonate, 
KsHjSbA. 

Insol m acetone (Eidmann, C C 1899, 
II. 1014.) 

+2J4HA (Scnderens, Bull Soc. 1899, (3) 
21. 57 ) 

+3J^H 2 0 Very difficultly sol. m hot or 
cold H 2 0. (Knorre and Olschewsky, B. 18. 
2358 ) 

+6H 2 0 Quite difficultly sol m cold H a O 
Not piecipitated by NH 4 C1+Aq Aqueous 
solution gradually decomposes (Fremy,) 
+4H 2 0. See 2KSbO,+5H a O 


Potassium antimonate sulphantimonate, 
KSbOa, K 3 SbS 4 +5HA 
Decomp on an, and with cold H a O Sol 
m hot H 2 0. .(Rammelsbeig ) 


Silver antimonate. 

Insol in H a O. (Berzelius ) 

AgSbOj +3H a O = AgH a Sb0 4 +2H a 0 Eas- 
ily sol. in NH 4 OH+Aq, when freshly pptd 
(Beilstem and Blaese ) 

+l^H a O. Ppt (Ebel, B. 22. 3043 ) 


Silver antimonate ammonia, AgH 2 Sb0 4 , 
2NH 3 +H a O I 

(Beilstein and Blaese.) 


slightly. (Beilstem and Blaese, Bull Ac. St 
Petcrsb. 33. 201 ) 

. +4U1HA Sol in H a O. (Delacroix, Bui] 
Soc 1899, (3) 21. ,1051 ) 

2Na 2 0, 3SbA+10H 2 O (Delacroix,! e.) 
Na a O, 3Sb 2 0s+HH a 0. (Delacroix, l c ) 

Sodium pyraantimonate, Na 2 H 2 Sb 2 0 7 4- 
6H 2 0 

Boiling H 2 0 dissolves •jitr pt. of this salt, 
(Fremy ) 1000 pts H 2 0 dissolve 2 5 pts. salt 
(Ebel, B 22. 3044) See also NaSbO s + 
3^H.O 

+5H 2 0 (Knorre and Olschewsky.) 
Strontium antimonate, Sr(SbOj) 2 -f6HA 
Ppt. Less sol m II 2 0 than SrS0 4 (Heff- 
tei, Pogg. 86. 418.) 

Thallous antimonate, TlSb0 3 -f2H 2 0 = 
TlH 2 Sb0 4 +H 2 0. 

Somewhat sol. m H 2 0, when freshly precipi- 
tated; insol when dried (Beilstem and 
Blaese ) 

Tin (stannous) antimonate, 2SnO, Sb 2 O s . 

Ppt. (Lenssen, A 114. 113.) 
Sn(SbO a ) a +2H a O Attacked with difficulty 
by acids or alkalies, most easily by hot cone, 
H 2 S0 4 (Schiff, A 120.55.) 

2SnO, 3Sb a 0 6 -|-4H 2 0. 

SnO, 2Sb a 0 6 . 

Tin (stanmc) antimonate. 

Insol in H a O. (Levol, A ch. (3) 1. 504.) 


Uranium antimcyiate, 5U0 2 , 3Sb 2 05-(-15H20. 

Ppt Sol. m hot cone. HCl+Aq, and in 
UClj+Aq. (Rammelsberg ) 


Zinc antimonate, Zn(Sb0 8 ) a . 

Very slightly sol. in H a O (Berzelius); sol. 
solutions of Zn salts. " 

+2H a O ^Ebel, Dissert. 1890.) 

Insol in H a O (Senderens, Bull. Soc 1S99, 
(3) 21. 57 ) 

+5HA Not wholly msol. in cold, mod- 
erately sol. in hot H 2 0 (Ebel, Dissert. 1890.) 
+6H 2 0 Insol. in H 2 0. (Senderens ) 


Sodium antimonate, NaSbOa 
Sol. in much H 2 0, but soon becomes de- 
composed into Na 2 H s Sb 2 0 7 
+3141 1,0^ composition of Na 2 H 2 Sb 2 0 7 -l- 
6Ii 2 0,%e3flramg to Beilstem and Blaese 
1000 pts. H 2 0 dissolve 0 31 pt. NaSbO s -f 
3MH a O at 12.3°, 

1000 pts. alcohol of 16.8% dissolve 0.13 pt 
NaSb0 3 +3HH 2 0 at 12 3°. 

1000 pts. alcohol of 25.6% dissolve 0.07 pt. 
NaSb0 3 +3)^H 2 0 at 12.3°. 

Somewhat more sol. when freshly precipi- 
tated. 

Absolutely msol. in glacial HC a H a O a 
Presence of NaOH oi Na salts dimmish sol- 
ubility, while NH 4 OH or K salts increase it 


Antimoniomolybdic acid. 


Sol in HA (Hallopeau, C. R. 1896, 123. 


otassium antimoniotungstate, 3K 2 0, 3Sb a O s , 
4W0»+4H 2 0. 

Much more sol. m hot than in cold H 2 0. 
Decomp by HC1, H 2 S0 4 and HNO s . (Hallb- 
C R 1896, 123. 1066.) 
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+16H 2 0. Much more easily sol m hot 
than cojd H 2 0 Decomp by HC1, H 2 S0 4 , 
and HNO a (Hallopeau, l.c ) 

6K 2 0, 4Sb 2 0 6 , 12W0 3 +26H 2 0. 

* SI sol. in H 2 0 (Gibbs, Am Ch J 7. 392.) 


Potassium antimomte, K»0, 3Sb 2 0 3 ' 

Easily decomp, by cold IT /) Not decomp . 
by KOH+Aq containing over 20 9% K 2 0 
(Conmimbceuf, C R 115. 1305.) 

+3H 2 0 As above (C ) 


Antimoniuretted hydrogen. 

See Antimony hydride. 
Antimonosomolybdic acid. 

Ammonium antimonosomolytdate, 6(NH 4 ) 2 0, 
3Sb 2 0 3 , 17Mo0 3 +21H 2 0 
Insol. m cold H 2 0 (Gibbs, Am Ch J 7. 
313) 

Antimonosophosphotungstic acid. 

Potassium antimonosophosphotungstate, 
I 2 K 2 O, 5Sb 2 0 3 , 6P 2 0 5 , 22WO,+48H s O , 
Neailymsol in cold or warm II 2 0. (Gibbs, 
Am. Ch. J 7. 392.) 

Antimonosotungstic acid. 

Ammonium antimonosotungstate. 

Sol. 111 H 2 0 


Potassium antimonite iodide, Iv 2 0, 8Sb 2 0 3 , 
2KI 

Insol and not decomp, by cold or hot H 2 0. 
Not decomp by acids or alkalies Aqua regia 
decomp slowly. Tartaric acid dissolves 
gradually. (Gruhl, Dissert. 1897.) 


Sodium antimonite, NaSb0 2 +3H 2 0. 

Difficultly sol. in H 2 0 (Terreil, A, eh (4) 
7. 380.) 

2Na 2 0, 3Sb 2 0 2 +H 2 0 Decomp, by H a O, 
but not by NaOH+Aq containing 94.3 g. 
NaOH per 1 „ (Conmimbceuf ) 

Na 2 0, 2Sb a 0 3 Decomp by H 2 0 but not 
by NaOH+Aq contaimng 188 6 g. NaOH 
perl (C.) 

Na 2 0, 3Sb 2 0 3 . Decomp. by H 2 0, but not 
by NaOH+Aq contaimng 113.2 g. NaOH 
per 1. (C ) 

+2H 2 0 =NaH 2 (Sb0 2 ) s (Teireil ) 


Barium antimonosotimgstate, 4BaO, 6Sb 2 0 3 , 
22W0 3 +36H 2 0 

Precipitate: very si. sol. 111 hot H 2 0 (Gibbs, 
Am Ch. J. 7. 313 ) 


Antimonous acid, HSb0 2 
(Long, J Am. Chem Soc 1895, 17. 87 ) 
+1 J/>HoO Ppt,. (Schaffner, A. 61. 182 ) 
H 3 Sb0 3 , Ppt (Clarke and Stallo, B 13. 
1793.) 

Does not exist (Guntz, C R. 102.4472.) 
II 4 Sb 2 0 6 . When freshly pptd , is sol. in dil 
KOH, and NaOH+Aq. Scarcely sol in 
NH 4 OH+Aq, or in (NH 4 ) 2 C0 3 , orKHC0 8 + 

'completely sol. in K 2 C0 3 , and Na 2 CO,+ 
Aq, especially if warm. When recently pptd 
is si. sol. 111 succinic acid+Aq. 


Calcium antimonite, CaSb 2 0 4 (?) 
Min. Romcite Insol. in acids. 


Cobaltous antimonite ( ? ). 

SI. sol. in H 2 0. (Berzelius.) 

Cuprous antimonite, Cu 3 (Sb0 3 ) 2 . 

Insol in H 2 0 Sol. m acids, most easily in 
cone. IICl+Aq (Hausmann and Stromeyer, 
Schw J 19. 241 ) 


Cupric antimonite (?) 

Insol. in H 2 0. (Berzelius ) 

CuSb 2 0 3 Mm. Ammiolite. 

CuSb 2 0 4 Sol in IICl+Aq, tartanc and 
citric acids (Hardmg, Z. anorg. 1899, . 20. 
238 ) 


Iron (ferrous) antimomte (?). 

More sol in H 2 0 than the nntunonate. 
(Dumas ) 


Antimony, Sb. 

Does not decomp H 2 0 Not attacked by 
HCl+Aq (Berzelius); slowly sol in conn HC1 
+Aq (Debray) , slowly sol mconc warmHCl 
+Aq (Troost). Attacked by very cone HC1 
+Aq only when finely divided (Schutzen- 
beiger, Wiltm); very si attacked by dil or 
cone, acid (Guntz) Not attacked by boiling 
HCl+Aq .(Gmelin) By careful experiments, 
pure Sb is absolutely msol in dil. or cone,, hot 
or cold HCl+Aq, except when in contact with 
oxygen. (Ditte and Metzner, A. ch (6) 29. 
889) 

Ipsol in dil. 01 cold cone., but sol in hot 
cone H 2 S0 4 Oxidized but not dissolved by 
HNOa+Aq Easily and completely sol in 
aqua regia. 

Very slowly attacked by puie HNOa +Aq of 
1 51-1.42 sp gr , weaker acid has no marked 
action whether it contains N0 2 ornot HC1+ 
HNOa has no action if dil or at low temp , but 
when even very dil. and KN0 2 ib added, the 
action will begin (Millon, A. ch, (3) 6. 101.) 

Not attacked in 10 months by 2% HN0 3 
+Aq. Sb is not dissolved by HN0 3 +Aq of 
any concentration, a white powder being al- 
ways left, which is msol m HNOa+Aq or 
H 2 0 (Montemartim, Gazz. ch.TT'’22r'384 ) 

Insol in alkalies+Aq 

Somewhat sol. in distilled H 2 0, More or 
less sol in solutions of acids, alkalies and salts 
and in alcohol and ether Only si sol m a 
mixture of alcohol abd ether. (Ruff and Al- 
beit, B. 1906, 38. 54 ) 

Alkaline H 2 0 2 converts Sb into antimomc 
acid, but neutral H 2 0 2 is without action 
(Clark, Chem. Soc 1893, 63. 886 ) 

Insol in liquid NH 3 (Gore, Am Ch. J 
1898, 20. 826 ) 
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Easily attacked by pyiosulphuryl cliloude 
(Ilcumann and Kochhn, B. 16. 479 ) 

Sb is sol. in a mixture of HNOa and tartanc 
acid or other polvbasic acids (Csserwek, Z 
anal 1900, 46. 607 ) 

Not attacked by a mixture of alcohol and 
ether (Cohen, Z. phys Ch 1904, 47. 12 ) 
cc. oleic acid dissolves 0.0007 g Sb m 
C days. (Gates, J phys. Ch. 1911, 16. 143 ) 

There are three modifications 

1. Ordinary gray metallic 

2. Black amorphous. Unstable at ord. 
temp. By boiling with H 2 0 is changed to 
metallic Sb 

3 Yellow Veiy unstable. At — 50° goes 
over lapidly into the ordinary black modifica- 
tion Sol. m CSs at a little above — 90°. 
(Stock, B. 1903, 37. S9S ) 

Unstable above — 90° (Stock, B. 1906, 38. 
3837.) 


Antimony inbromide, SbBr s . 

Deliquescent; decomp by H s O 
Very sol. in liquid NHs. (Goie, Am Ch 
J. I8GS, 20. 826.) 

Very sol. in warm liquid AsBr 3 , forming a 
solution with sp gr =3 686 at 47°. (Retgeis, 
2. phys. Ch 1893,11.339.) 

, Sol in SsCls (Walden, Z. anoig. 1900, 26. 
217) 

Sol m AlBr 3 , (Isbekow, Z anorg, 1913, 
84. 27 ) 

Easily sol in PCl a and PBi 3 (Widden, Z. 
anorg. 1900, 26 211 ) 

Sol. in alcohol and CS 2 
Sol. m ether forming two layers. (Hayes, J. 
Chem Soc 1902,24.330) 

a acetone (Naumann, B. 1904, 37. 


IS ) 


Solubility of SbBr s in organic liquids 
Data in parentheses indicate labile equilib- 



Solubility of SbBn in organic liquids —Coni 


Solvent 


.8 

t° 



^ E ' 

loci' 

benzene 

—28 6° 
—30 5 
— 32 

—10 

4 0 

8 7 

17 5 
21 7 

10° 

20 

30 

60 

20.3 

37 3 

50 7 
58 5 

70° 

80 

90 

04 

78 2 
too 9 

Paradi- 

64 5° 
61 6 
48 5 

0 3 
12 8 
18 7 

SO 

29 5 

45 0 
60 2 

90° 

68 9 
86 2 
100 

Paradi- 

88° 

SO 

70 

18 0 
29 6 
41 6 

70 

80 

86 

52 0 

74° £ 
83 0 

90° 

92 

Jj5 4 

Nitro- 

benzene 

0° 

1 

— 9 

J—17) 

8 6 
17 U 
2; u 
20 7 
(31 9) 

15 

if 

35 3 

47 4 
62 8 

05 

75 

94 

69 1 
66 4 
74 9 
86 0 
93 0 
100 

Motadi- 

nltro- 

90° 

si) 

75 

70 

86 

80 

0 

16 2 
24 2 
31 8 
38 6 
U 3 

so 

47q5 

60 

65 

49 1 
03 0 
54 4 

58 8 
02 2 
00 2 

70° 

75 

85 

90 

94 

70 8 

SI 7 
87 8 
04 2 
100 


—93° 
—93 6 
—70 

—30 

—10 

0 

0 3 

1 2 

2 0 

5 2 

13 3 
22 4 

10° 

20 

30 

(34) 

40 

BO 

00 

28 8 
3(1 7 
47 5 
(54 0) 
51 5 
50 3 
02 3 

SO 

90 

04 

00 4 

85 2 
100 b 

Ethjl- ^ 

—93° 

— 80 

— 20 
—10 

0 1 

0 4 

1 0 

2 3 

3 9 

JL± 

10° 

20 

29 

40 

60 

9 8 
19 5 
28 0 
37 8 

51 0 

<10° 

70 

80 

86 

90 

94 

07 1 
77 4 

02 0 
100 

P K&.. 

5T 

—40 

—20 

— 6 

0 4 

1 2 

3 4 

6 6 

9 5 

17 2 
24 3 

(—1 6°) 
(—20) 

10 

40 

(33 3) 
(23 3); 
25 8 
27 S 
30 5 

38 0 

50°" 

00 

70 

80 

■,in 

44 3 
61 5 
01 5 
73 5 

no 

100 

benzene 

—70° 

—so 

—40 

—30 

—20 

1 9 
3 6 
5 1 
7 1 
13 4 
16 4 
(19.4) 

<7^13°) 

0 

10 

40 

(2 Tci) 
18 2 

22 5 
25.9 
30 3 

50° 

00 

80 

90 

94 

35 8 
43 3 
51 0 
08 5 
00 

100 


(Menschutkin, Ann. Inst. Pol P. le Gr. 13. 1.) 



Antimony bromide with MBr. 
j See Bromantimonate, M. 
Also below 


I Very hygroscopic Decomp, by H a O. 
| (Weinland and Feige, B 1903, 36. 256 ) 

See flfefabromantimomc acid. 
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Antimony caesium bromide, 2SbBr 6 , 3CsBr+ 
2H 2 0 

Loses Br* in the air (Wemland, B 1903, 
36. 257 ) 

Antimony calcium bromide, SbBr 3) CaBr 2 + 

8H a O. 

Easily decomp. (Benedict, Proc. Am 
Acad 1895, 30. 9 ) 

Antimony glucinum bromide, 3SbBr 6 , 2GlBr« 
+18H a O. 

Hydroscopic. Easily decomp. (Wemland, 
B. 1903, 36. 258 ) 


Solubility in H 2 0. 

100 pts. SbCl 3 sol in pts. H 2 0 at t° 

t« 

Pts HjO 

0° 

16 6 

15° 

12 3 

20° 

10 9 

25° 

10 1 

30° 

9.4 

35° 

8 7 

40° 

7 3 

50° 

5 2 

60° 

2 2 


(Meerburg, Z anoig. 1903, 33. 299.) 


Antimony magnesium bromide, SbBr 3 , MgBr 2 
+8H a O 

As Ca salt (Benedict, Proc. Am. Acad 
1895, 30. 9 ) 

Antimony potassium bromide, lOSbBrj, 
23KBr+27H 2 0 

(Herty, Am. Ch. J. 1894, 16. 496 ) 

Antimony rubidium bromide, 2SbBr 3 , 3RbBr. 

Decomp by H z O; can be recryst from dil 
HBr+Aq (Wheeler, Z. anorg 6 . 258 ) 
SbRbaBi'o Slowly loses Br a in the air 
Decomp, by II 2 O. (Wemland, B. 1903, 36. 


Solubility in HCl+Aq 
100 mol. H 3 0 dissolve mol. SbCL in presence 
of mol. HC1 at 20°. 


Mol. HCl 


Mol SbCls 



(Meerburg, Z. anorg. 1903, 33. 304 ) 


lOSbBi-s, 23RbBr (?) Cryst. fiom cone 
HBr+Aq. (Wheeler.) 

The composition assigned to this salt by 
Wheeler (Z, anorg 5. 253) ib incorrect. 
(Ephraim, B. 1903, 36. 1817.) ft 

Antimony vanadium bromide, SbBr$, VBiq+ 
7H,°. 

Hydroscopic. Decomp, by H a O Sol. in 
dil HCl and m tartaric acid. (Wemland, B. 
1903, 36. 260.) 

Antimony bromide potassium chloride, St>Br 3 , 
3KC1+1^H 2 0. 

Slowly deliquescent. Very sol m H 2 0. 

Sat. solution contains 120.5 g. to 100 cc. 
H 2 0, and has sp. gr. = 1.0. _ 

Deconip. by much H 2 0. (Atkinson, Chem. 
Soc 43. 290.) 

Does not exist (Herty, Am. Ch J 1894, 
16. 497.) 

See also Antimony chloride potassium 
bromide. 

Antimony bromofluoride, SbFsBr. 

Deoomp. by H 2 0. (Ruff, B. 1906, 39. 
4319.) 

Antimony bichloride, SbCl 3 . 

Deliquescent. Decomp, by H 2 0 with pre- 
cipitation of SbOCl This precipitation is pre- 
vented by tartaric, citric, or hydrochloric acid, 
or by cone solutions of chlorides of alkalies 
and alkaline earths. 


Solubility in HCl+Aq 

I 100 mol HjO dissolve at 20° 


Solid phase 

1 

2 

S 

4 


Mol 

Mol 

Mol 

Mol. 


SbCI< 

HCl 

-SbOCl 

HCl 

SbOCl 

8.7 

7 2 

9 8 

6.9 


8.6 

7 6 

16 1 

7.9 


19 9 

8 0 

21 7 

7.4 


19 8 

8.9 

25.0 

8 8 




28 0 

8 6 

(SbOCl )i,(SbCl 3 )y 

37 5 

8 7 

32 0 

7 9 

44.0 

0 8 

35 8 

7 9 


63 7 

6 2 

69 5 

6 4 


69.1 

5 6 

61 0 

6 5 


66 1 

4 6 

62 7 

4.4 


69 8 

5 3 



SbCl 3 and 

69 3 

4 3 



(SbOCl) x ,(SbCl 3 )y 

68 3 

3 6 


, 


1 & 2 (Meerburg, 
3 & 4. (Noodt, Z 


Z. anorg. 1903, 33. 302 
. anorg 1903, 33. 302 ) 


•) 


Somewhat sol. in liquid (GN) 2 . (Cent- 
nerszwer, Bull Soc. 1001, (3) 28. 405 ) 

Insol in liquid NH 3 . (Gore, Am. Ch. J. 
1808, 20. 826.) 

Easily sol. m PC1 3 and PBr a . (Walden, Z. 
anorg. 1900, 26. 211.) 

Sol. in SoCL. (Walden, Z. anorg. 1900; 25. 
217.) 
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Easily 'sol m AsDi 3 (Walden, Z. anorg 
1902 29. 374 ) 

Sol m alcohol without decomp. Very sol. 
m hot CSi, but solubility diminishes rapidly > 
on cooling (Cooke, Proc Am Acad 13. 
72) 

1 g SbCl 3 is sol in 0.IS6 g acetone at 18° 

Sp gr of sat solution 1874-° =2 216 (Nau- ; 
mann, B. 1904, 37. 4332 ) 

Sol. in etlivl acetate (Naumann, B 1904, 1 
37. 3601 > 

1 pt sol m 16.97 pts of ethyl acetate at 
18°. Sp gr of sat. solution 1874° = 1 7968 
(Naumaun, B. 1910, 43. 320 ) 

Sol m benzonitrile (Naumann, B 1914, r, 
47. 1369 ) 

Sol. in methvlal (Eidmann, C C 1899, 
II. 1014.) 


Solubility of SbCl 3 m organic liquids— Coni. 


(1) (5B tin (20) (00 2 ; 

(-11) «2 2) (10) (78 5) 


(—30) (8 8) —30 

Propyl- (—20) (14 8) —20 

bimzene (—10) (25 1) —10 

(—5) (32 4) —5 

(0) (43 3) 0 

(1 5) (50) 8 

(1) (51 1) 7 


amyl- — 10 17 9 

■ b — U=8 M 


'27 3) (0) (52 3) 50 

34 4) (5) (00 3) 00 

!40 7) (7 5) (00 0) 05 

(50) (—21) (44 2) 70 


(—40) (20 8) —15 24 7 55 70 : 

i (—15) 27 2) —5 39 1 85 87 

(—33) 30 9) (—3) (47 2) 70 95 


| (—22) | (54) || (—19) 1(14 9)|| 73 1 100 
(Menschutlun, Ann Inst. Pol. P,-le Gr , 13. 1 ) 

■ Antimony hydrogen inchloride, 2SbCl 3 , HC1 

Deliquescent. Deeomp by H s O 
Melts in crystal II 2 0 at 10°, (Engel, C. R. 
106. 1797 ) 

. Antimony penfachloride, SbCl,-,. 

Deliquesces to SbCl.-,+4H 2 0, which can be 
crystallized out of a little H 2 0 Dccomp by 
more H a O into Sb0 2 Cl Sol in a large amt. 
of H a O, if it is added all at one time Precipi- 
tation by H 2 0 is also hindered by presence of 
tartaric, or hydrochloric acid 

+H 2 0 Deliquescent Sol m chloroform. 

■ (Anschutz and Evans, A. 239. 285.) 

+4H 2 0. Insol m chloroform. (Anschutz 
and Evans.) 

Antimony penfachloride with MCI. 

See Chlorantimonate, M. 

_ . See also below. 
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Antimony hydrogen peniuchloride, SbCU, 
HC1+4^H 2 G 

“iVetachlorantimoruc acid” according to 
Weinland and Schmid, (Z? anorg 1905, 44. 

43 Very easily sol in II»0, alcohol, acetone 
and glacial acetic acid Aqueous solution 
decomp, on standing with separation of Sb 2 O s 
but remains cleai m presence of 10% HC1 
! iVeinland and Schmid, Z anorg. 1905, 44. 

43 SbCl s , 5HC1+10H.O Not dehquescent 
Deeomp by HjO Melts in ciystal H a O at 
about 55° (Engel, C R. 108. 1797.) 


Antimony antimonyl chloride, SbCl 3 , SbOCl 
Moic easily attacked by H a O than SbOCl 
(Bemmelen, Z. anorg 1903, 33. 293.) 

Antimony antimonyl potassium chloride, 
SbCU, SbOCl, 2KC1. 

Not deliquescent. Immediately decomp by 
hot or cold H a O, sol. in hot glacial HC 2 H,0 2 , 
oi in HC1, or tartaric acid+Aq 
Insol m KCl+Aq. hot oi cold alcohol, CS 2 , 
or hgrome. (Benedikt, Pioc Am Acad. 29. 
217) 

Antimony antimonyl rubidium chloride, 
SbCU, SbOCl, 2RbCl 
Sol in very dll. HCl+Aq. (Wells, Am J 
Sci 1897, (-1) 3. 403 ) 

Antimony barium chloride, SbCU, BaCU+ 
3 / 2 H a O 

Dccomp by HjO * 

Antimony caesium chloride, SbCU, 6CsCl 
Decomp, by H 2 0, Cryst from dll HC1+ 


I Antimony glucmum chloride, SbCU, G1CU+ 

1 3H 2 0 

i Very hydroscopic Decomp by H 2 0. 
Very easity hoI in HCI. (Ephraim, B 1903, 
36. 1822 ) , tt ^ c i 

+4H 2 0 Ppt Decomp by H 2 0. Sol. 

. HCI. (Ephraim, B. 1903, 36. 1822.) 

Antimony hydrazine chloride, SbCU, 

1 3N 2 H»C1. 

ool in cone HCl+Aq, decomp, by H a O. 
(Ferratim, C A. 1912, 1613 ) 

Antimony lithium chloride, SbCU, 2LiCl+ 

1 5H 2 0 

Hydroscopic Deeomp. by H a O. Very 
easily sol in HC1 fEphraun, B 1903, 36. 

18 +6H 2 0 ilecomp by H 2 0, easily sol, m 
HCI (Ephraun, B. 1903, 36 1822.) 
Antimony magnesium chloride, SbCl 3 , MgCl 2 
+5H 2 0 

Hydioscopic Deeomp by H a O Can be 
cryst from HCI without deeomp (Ephraim, 
B 1903, 36. 1823 ) _ 

. 2SbCU, MgCl 2 Hygroscopic Deeomp 
by HjO Very sol m HCI. (Ephraim.) 

1 SbCUMgSbCUM gOH + 17H 2 0 Hydro- 
scopic Sol. bHiO with dccomp (Wcinlancl, 
B. 1901, 34. 2035.) 

I Antimony nitrosyl chloride, SbCU, NOC1. 

Very deliquescent; deeomp by pure II 2 0; 
sol in H 2 0 contaimng tartaric aoid. (W eber, 

I 2 opCL%N 0C1. Deeomp by,H 2 0. (Sud- 
borough, Chcm. Soc B9. 661 ) 


uecoinp. uy xj- 2^. viyou 
Aq (Godeffroy, Arch Pharm. (3) 12. 4<.) 
2SbCU, 3CsCl Dccomp by H 2 0, si. ,s-. 
. cold, easily in hot dil. HCl+4-q This is 


in cold, easily in hot au. nui-t-^q i™ 1= 
identical with the above Balt (Saunders, Am 
Ch J 14. 152.) , , . 

SbCU, 2CsCl Sol m boiling cone HC1+ 
Aq without deeomp (Setterberg, Oef. Vet 

‘^S+Cufci’CL 2 Ciyst from HCl+Aq without 
deeomp. Deeomp. by H 2 0 (Setterberg, 
Oef. Vet. Akad 1882, 6. 27.) 

Antimony calcium chloride, SbCU, CaCl 2 + 
8H 2 0 

Easily deeomp (Benedict, Proc. Am. 
Acad. 1895, 30. 9 ) „ , , 

SbCUCaSbGl,.0H+9H 2 0. Deliquescent 
si. sol. in H 2 0. (Weinland, B 1901, 34. 2G35 ) 

Antimony chromium chloride, 

CiCU, 3SbCU+13H 2 0. (Weinland ) 
should be _ . 

[SbClo]3[Cr(OH 2 )e]+7H 2 0, 
and CrCU, SbCU+10H a C • should be 

[SbClal[6i(0H2)4Cl2]+6H20. 

(Pfeiffei, Z. anorg. 1903, 36. 349 ) 


Antimony phosphorus chloride, SbCU, PCU 
Deliquescent. (Webei, Pogg. 125. 18) 
^Antimony phosphoryl chloride, SbCU, POCU. 

Dehquescent (Weber.) 

, Antimony platmum potassium chloride, 

1 (Sb, Pt)CUEs 

Ppt (Weinland, B. 1905, 38. 1086.) 
Antimony potassium chloride, SbCU, 2KC1 

i Sol. in H 2 0 without deeomp (Jacquelam, 

A Not ^deliquescent Immediately deeomp. 
by hot or cold H a O. Sol. m HCSyor Wtanc 
acid+Aq. (Benedikt, Proc Am. Acad. 29. 

21 +2H a O Very efflorescent 
SbCU, 3KC1 Dehquescent Deeomp. by 
hot HaO (Poggiale.) 

1 +2H a O (Romanis, C. N . 49. 273.) 

^Tnmcomposition of above 
• Jsohin H a O (Heity, Am Ch. J. 1894, 

, 16 s g 2KC1 is the only true compound, all 
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others being isomorphous mixtures. (.Jordis, 
B. 1903, 36 2539 ) 

2SbCl 4 , 3KC1 Deliquescent Decomp, by 
H a O. (Bosek, Chem Soc 1895, 67. 516 ) 
i SbClnKSbCUROH Hydroscopic Sol in 
HsO with decomp. (Wemland, B. 1901, 34. 
2635 ) 

See also Antimony antimonyl potassium 
chlonde. 


Antimony rubidium chloride, SbCL, RbCl. 

Decomp on air or with H 2 0. (Saunders, 
Am. Ch. J. 14. 162 ) 

2SbCl a ,RbCl+H i O Decomp. on air 
(AVheeler, Z. anorg 6. 253 ) 

SbCls, 6RbCl. Decomp. by H 4 0 (Godef- 
froy, Arch. Phavm (3) 9. 343 ) 

Foimulais lOSbCh, 23RbCl Cl). (Saunders 
Am. Ch. J 14. 159 ) e 

10SbCl 3 . 23RbCl (?). Decomp. by HsO; 
sol mHCl+Aq (Saunders) 

Formula is 3SbCl 3 ,7RbCl. (Wells and 
Foote, Am J Sci 1897, (4) 3. 461.) 

Composition assigned to this salt by 
Saunders (Am. Ch J 14. 155) is incorrect. 
(Ephraim, B 1903, 36. 1817 ) 

3SbCls, 5RbCl As above. (Saundeis ) 
Formula is 2SbCl 3 , 3RbCl. (Wheeler.) 
RboSbCb Ppt. Decomp byH a O. (Wem- 
land, B. 1005, 38. 1083 ) 

RbjSbClo, 2Rb,SbCl». Ppt. Decomp by 
H s O (Wemland, B, 1901, 34. 2635.) 


Antimony selenium chloride, SbCU, ScCb. 
Deliquescent. (Weber.) 


Antunony sejenyl chloride, SbCl 6 , SeOCls 
Very deliquescent. (Weber, Pogg. 126. 
325.) 


Antimony sodium chloride, SbCl 3 , 3NaCl (?). 
Decomp. by much H2O. (Poggiale ) 


Antimony sulphur chloride, 2SbCl 5 , 3SC1 2 . 
Decomp, by H 2 0. 

SbCls, SCb. Sol m dil. HN0 3 +Aq. 

Mpt. 125-126° in an atmos. of cnloiine. 
Violently decomp. by H 2 0. (Ruff, B. 1004, 
37. 4515.) 

Antimony thallium chloride, SbCl 3 , 3T1C1. 
Ppt. (Ephraim, Z anorg. 1909, 61. 249 ) 
SbCh, TJC1, (Ephraim and Barteczko, 
Z anorg 1909,61.251) 

2SbCh, 2T1C1, T1C1 3 Slowly decomp. by 
cold HsO. (Ephraim and Barteczko, Z. 
anorg, 1909, 61, 253 ) 


Antimony trichloride ammonia, SbCl 3 , NH 3 . 
Not very deliquescent Decomp. by H 2 0. 


Antimony pcnfochloride ammonia, SbCl 6 , ' 

6NH 3 

Decomp. by H 2 0 (Persoz.) 


Antimony pciitochlonde cyanhydric acid, 
SbCls, 3HCN 

* Deliquescent, decomp. by H s O. (Klein, A 
74. 85 ) 

Antimony pen la chloride nitric oxide, 2SbCl 3 , 
NO 

Decomp by H 2 0. (Besson, C. B.. 108. 
1012) 

Antimony pen fa chlonde nitrogen peroxide, 
3SbCl s , 2N(r) 2 

Decomp. by H a O. (Besson,) 

Antimony peniachlonde nitrogen sulphide, 
SbCls, N 4 S 4 

Easily decomp (Davis, Cliem. Soc. 1906, 
89. 1577.) 

Decomp by cold II 2 0, HC1, II s S0 4 and 
warm alcohol, also by boiling with KOII+Aq. 
Almost insol. m orgamc solvents. (Wolblmg, 
Z anorg 1908, 67 283 ) 

Antimony chloride potassium bromide, 
Sbda,3KBr+l^H 2 0. 

Very deliquescent. Decomp. by much 
H 2 0. (Atkinson, Chem, Soc. 43. 289.) 
2SbCl 3j 3KBr +2H s O . (Atkinson , ) 
SbCl 3 ,KBr+H 2 0 (Atkinson,) 

Above are mixtures. (Hetty, Am Ch, J 
1894, 16. 497 ) 

See Antimony bromide potassium chlonde. 
Antimony chlorofluoride, SbCl 3 F 2 
(Swarts, Z anorg, 1896, 12. 71.) 

Antimony fluoiofhde, SbFsI. 

Slowly decomp by H 2 0. (Ruff, B. 1900, 
39. 4321.) 

(SbF 5 ) 2 I. Sol in HsO with pptn of L. 
(Ruff, B. 1906, 39. 4321.) 

Antimony fnfluoride, SbF 3 , 

Deliquescent. Sol. in H 2 0. 


Solubilitv in HsO at t°. 


79 37 
81,64 
81 01 
83 12 
84.93 


.osenheim, Z, anorg. 1909, 61. 189 ) 
Solubility m HF+Aq at 0°. 


HITJ-An llOOE HsO of tho HF solu- 
ttl'+Aq tion dissolve g SbF, 


474.9 
432 5 
404 0 


(Rosenheim, Z anorg 1909, 61. 192.) 
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Solubility of SbF a m salts +Aq at 0°. 


)^K 2 C 2 0 4 


J4(NH 4 )jC s O< 


) g. HaO of the, 
t solution d 
olve g. SbF a 


448 7 
450 0 
455 6 
417 2 


458 2 
451 9 
418 3 
401.4 


465 7 
481 2 
451 3 
405 2 


431 9 
442 3 
433 3 


Antimony lithium fluoride, SbFa, 2LiF. 

Sol m more than 20 pts. H 2 0 (Fluckanger, 
Pogg. 87. 245.) 

SbF«, LiF. Easily sol. in H 2 0. (Stein, 
Chem. Z. 13. 357.) 

Antimony potassium fluoride, SbF s , 2IvF. 

Sol. in less than 2 pts boiling, and in 9 pts. 
cold H 2 0 Insol in alcohol or ether 
SbF a , KF. More sol than SbFa, 2KF. Sol. 
m 2.8 pts H a O (Fluckinger. Pogg. 87. 245.) 
SbFa, KF. Easily sol. in H s O. 

SbFa, 2KF+2 H s O. Easily sol in H a O. 
(Mangnac, A 146. 239 ) 

Antimony sodium fluoride, SbF s , 3NaF. 

Sol, m 14 pts cold, and 4 pts, boiling H 2 0. 
Sol. m HF. (fluckinger, Pogg. 87. 245.) 
SbFa, NaF. 100 pts. cold fl 2 0 dissolve 93 
;s. 100 pts. hot H a O dissolve 166 pts. 
Stem, Wagners’ J. B 1887. 1160.) 

4SbFa, NaF As NH„ salt. (Ritad and 
Hauser, B. 1890, 23. R. 125 ) 

SbFa, 2NaF Easily sol. in H s O. (Marig- 
nac, A 146.329.) 

Antimony thallium fluoride, TlF,SbFa. 

Sol in H 2 0 without decomp. (Ephraim, 
B. 1909, 42. 4458.) 

TlF,2SbFa, Sol. in H 2 0 without decomp. 
(Ephraim.) 

TlF,3SbFa. Sol 111 H a O without decomp. 
Decomp, by cold cone. H 2 S0 4 . (Ephraim.) 

Antimony trifluoride ammonia, SbFa, 2NH 8 . 
SI. sol. in liquid NH a . (Ruff, B. 1906, 39. 


(Rosenheim, Z anorg. 1909, 61. 192.) 


Antimony pcrafafluoride, SbFa 
Sol. 111 H 2 0, (Mangnac, A. 145. 239.) 
Very hydroscopic; bpt. 155°. Sol m H 2 0 
with hissing. (Ruff, B. 1904, 37. 678.) 
+2H 2 0. (Ruff, B. 1904, 37. 679 ) 

Antimony nenfafluoride diantimony tri- 
fluoride, SbaFn=2SbF 8 , SbFa. 
Hyilroscopic; bpt. 390°. Easily sol mH 2 0 
(Ruff, B. 1904, 37. 680.) 

Antimony pentofluoride pe/itaantimony tri- 
fluoride, SbFa, 5SbFs 
B pt. 384° (corr.). (Ruff, B. 1904, 37.681.) 

Antimony csesium fluoride, 

CsF,2SbF a . 

CsF,3SbF 3 
4CsF,7SbF s 
CsF,SbF s . 

2CsF,SbF 3 . 

(Wells, Am. J. Sci. 1901, (4) 11. 451 ) 


Easily sol 111 H 2 0 (de Haen, B. 21, 901 
R.) 

Antimony trifluonde ammonium sulphate, 
SbFa, (NH 4 ) 2 S0 4 . 

More sol. than IC or Na salt 1 pt H a O 
dissolves 1.4 pts. at 24° and 16 pts. at 100°. 
(de Haen, B 21. 902 R.) 

Antimony fluoride lithium chloride, SbF a , 
LiCl. 

Sol in H 2 0.‘ (Stem, Chem. Z. 13. 357.) 


SbFa, N 

Hydroscopic. Decomp, by H a O Sol. in 
liquid NHa with decomp. SI. sol. m NOC1, 
SiCl 4 , PCI,, AsCl,, S0 2 C1 2 and S0C1 2 . (Ruff, 
Z. anorg 1908, 58. 334 ) 


100 pts. H 2 0 dissolve 51 pts at 24°, an 
300 pts, at 100°. (de Haen, B. 21. 901 R.) 
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Antimony influoride potassium sulphate, 

SbF„ K a S0 4 . 

Sol. m H a O. (deHaen) 

2SbF 3 , K a S0 4 . Very sol in H a O (Mayer, 
B. 1894, 27. R 922.) 


I Sol. mSOCb andSjCL. (Walden, Z a 
1900, 25. 216.) 

Sol in AsClj. (Walden, Z anorg. 


NaCl ’ ' 26. 212.) 

Easdy sol m H a O. (de Haen, B. 21. 901 z ^ d PBl ' 3 (Walden ' 

,} Partly sol. ip, and partly decomp, by al- 

Antimony irifluoride sodium sulphate, SbF 3 , c °h°l or ether. (M’lvoi, Chem. Soc (2) 14, 
Na s S0 4 , 328 ) 

o,.] • tt n tt„ „„ , Insol. in oil of turpentine and CClj 

bolnI+O. (deHaen) 100 pts methylene iodide dissolve 11.3 pts. 

nup t Sbl 3 at 12°; sp gr. of solution = 3 453. (Ret- 

Antunony fluoiodide, SbF 6 I z anorg 3 343 ) 

t> 8 S fely decomp. by H a O (Ruff, Sol. in C,H« (Retgers, Z phys. Ch. 1S93, 
B. 1906, 39. 4321.) e n. 334.) 

(SbF s ) 2 L Mpt 110-115°, decomp by Sol m acetone (Naumann, B. 1904, 37. 

H a O. (Ruff.) 4328) 


Antimony fluosulphide, SbF 3 S. Antimony penfaiodide, Sbl 5 

_Veij hygroscopic. Decomp. by H.O Sol. Very unstable (Pendleton, C N. 48. 97.) 
with decomp m alcohol. Sol.inCCh. (Ruff, ' 


B 1906, 39. 4322.) Antimony barium iodide, Sbl 3 , BaI a +9H a O, 

Antimonv eold Au,Sh Decomp by H a O. Sol. in HC1, HC a H 3 0 2 , 

Antimony gold, Au s bb. 01 H a C 4 H 4 0»+Aq. CS a dissolves out Sbl, 

Insol m equal pts of HNO a and tartaric (Schaffer, Pogg. 109. Oil.) 


acids (Roesslei, Z. anorg. 1895, 9. 72 ) 


Antimony hydride, SbH, Antimony cesium iodide, 2SbI a ,3CsI 

c« 7 , . rrn ,onn T r n . SI sol. in HI+Aq Exists in twa distinct 

.orbVlf 1? iSS? by <*■»**■>. J.fM. 1901, (4) 11. 455.) 

long contact with H a O; also by cone H a S0 4 Antimony potassium iodide, 2SbI 3 , 3KI4- 
orKOH+Aq. (Jones, Chem. Soc 29. 641 ) 3H a O. 

, . Decomp. by?H,0. Sol. in HC1, HC„H,0„ 

Antimony iHhydromde, Sb a 0 4 , 2H a 0= or H a C 4 H 4 0 6 +Aq. CS a dissolves out Sbl s , 

Sb a O(OH) 4 (Sclikffer, Pogg 109.611.) 

(Schaffner, A 51. 182.) Sbl 3 , 2KI+2J^H a O Dcoomp, by H a O. 

^Sb(OH) 3 Ppt. (Clarke and Stolla, B. 13. (NicklSs, J. Pharm. (3) 39. 116 ) 

Does not exist. (Guntz, C. R. 102. 1472 ) Antimony f ubidium iodide, 2SbI s , 3RbI. 

See Antimonous acid and antimony in- Deoomp by H a O. (Wheeler, Z. anorg. 5. 


Antimony iniodide, Sbl 3 . Antimony sodium iodide, 2SbI 3 , 3NaI+ 

Decomp. by H a O or 80% alcohol Sol. in 12H ^ 0 
HI+Aq; sol. m boihng CS a , and in boiling As 2SbI 3 , 3KI (Schaffer, Pogg. 109. 611.) 
benzene, but separates out on cooling. Al- , ,, „ . ,, , T „„„ T 

most insol. in CHC1 3 (Cooke, Proc Am. Antimony thallous iodide, 2&bl 3 , 3111. 

Acad (2)5.72.) ‘ Decomp. by H a O and by HCl+Aq, also by 

Easily sol in AsBr 3 . (Walden, Z anorg alcohol. (Ephraim, Z. anorg 1908, 68. 354.) 
190% 29. &74 ) * 

Sol. m wairn AsBi 3 Sp gr. of a solution Antimony nitride, SbN. 
sat. at 40°, which solidifies at 37°, =3.720. Decomp. by heat. (Franz Fischer, B. 1910, 
This dissolves fuither Asl 3 , wheieby the rnpt. 43.1471.) 
sinks to 31° and sp. gr. rises to 3 801. By , . c „ „ 

mixing the latter solution with a solution of Antimony inoxide, Sb a U 3 . 

Aslj in CH a I a , a liquid can be obtained with Very si sol. m H a O Sol in 8900-10,000 
a sp gr. of 3 702 at 20° (Retgeis, Z. phys. pts. H a O at 100°, 55,000-61,100 pts. at 15°. 


Ch. 1893, 11. 340 ) 

Sol. m PC1 3 . (Beckmann 
61-110.) 

Sol. in SO a Cl a . (Walden, 
26.215) 


Z. anorg 1906, Sol m HCl+Aq. Insol. m HNOa+Aq, but 
not as msol as metastanmc acid. Sol. in cold 
Z. anorg. 1900, fuming HNOs or H a S0 4 Insol. in dil , but 
* sol. in cone, alkalies, or alkali carbonates + 
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Aq Sol in cold NH4CI, or NH 4 N0 3 +Aq. 
Sol. in 15 pts boiling SbCl 3 . (Schneider, 
Fogg 108. 407 ) 

Sol in HC 2 H 3 0 2 , or H 3 CtfI 4 0,+Aq, and 
hot pptd from these solutions by H 2 0. Eas- 
ily sol. in benzoic acid. Insol. in pyrotartaric 
acid Very sol m KHC 4 H 4 O 0 +Aq. Sc' 
glycerine. 

Somewhat sol m H 3 P0 4 +Aq. (Kohler, 
Dingl. 1885, 268. 520.) 

Insol. in liquid NH a (Gore, Am. Ch. J 
1898, 20. 826 ) 

Sol in lactic acid (Kietzsehmar, Ch Z. 
1S88, 12. 943.) 

Sol m grape sugar solution to which 
Ca(OH) 2 has been added. (Vogel, B. 1885, 
18, R 38) 

Insol in acetone. (Naumann, B 1904, 37. 
4329; Eidmann, C. C 1899, II. 1014.) 

Sol m glycerine in presence of alkalies. 
(Kohler, Dingl. 1885, 258. 520.) 

Exists _in_a sol colloidal modification. 


Antimony ieiroxide, Sb 2 0 4 . 

Insol m H 2 0 Slightly attaoked by acids; 
hot cone. HCl+Aq acts only slightly (Fre- 
semus ) 

Min Cervantite, SI. sol. in HCl+Aq 

Antimony penioxide, Sb 2 0 6 

Insol 111 H 2 0, Easily sol in HCl+Aq. SI. 
sol in cone KOH+Aq. 

“ Antinionoxyd ” is sol. in glycerine in pres- 
ence of alkalies. 

100 g. glycerine, to winch have been added 
10 g. NaOH+Aq (1 1). dissolve 20 6 g. 
at b.-pt. , 20 g NaOH+Aq (1 -1), dissolve 
36.0 g. at b.-pt ; 40 g NaOH+Aq (1 . 1), 
dissolve 68 5 g. at b -pt ; 80 g NaOH+Aq 
(1 1), dissolve 93 0 g at b -pt., 120 g NaOH 
+Aq (1 • 1), dissolve 119,2 g. at b.-pt 
(Kohler, Dingl 268. 520.) 

See also Antimonic acid. 


Antimony nitrogen penfoxide, 2Sb 2 0 6 , N 2 0 6 . 

Not deconip. by H 2 0. (Thomas, C It. 
1895, 120. 1116.) 

Antimony oxybromide. 

See Antimonyl bromide. 

Antimony oxychloride. 

See Antimonyl chloride. 

Antimony oxyfluoride. 

See Antimonyl fluoride. 

Antimony oxysulphide, Sb 2 OS 2 . 

Min Antimony blende ( kermesite ). 

Insol. in H 2 0 or dll. acids, except HCI+Aq. 
(Schneider, Pogg 110. 147.) 


Antimony palladium, Sb 2 Pd 
SI. sol. m equal pts. of HNO s and tartaric 
acids. (Roessler, Z. anoig. 1895, 9. 69.) 

Antimony platinum, Sb«Pt. 

Insol. m equal pts. of HNOa and tartaric 
acids. (Roesslei, Z. anorg 1895, 9. 67 ) 

Antimony phosphide, SbP. 

Insol m benzene, ether, or CS 2 . (M’lvor, 
B 6.1362.) 


Antimony selenide, SbSe 
(Chrdtien, C R. 1906, 142. 1341 ) 

Sb 3 Se<t. (Chrdtien, l.c ) 

Sb 4 Se6. (Chrdtien, l.c ) 

Sb 2 Se 3 . Sol. in KOH+Aq. (Hofacker, A. 
107.6.) 

Sb 2 Se 6 (H8facker.) 


Antimony insulphide, Sb 2 S a (Kermes) . 

Insol in H s O and dil. acids 
1 1. H 2 0 dissolves 5 2 x 10-° mola pptd. 
Sb 2 S 8 at 18°. (Weigel, Z. phys Ch 1907, 58. 
294) 

Decomp, by cone. HN0 3 or H 2 S0 4 Sol. 
in cone. HCl+Aq Easily sol in dil. KOH, 
NaOH, (NH 4 ) 2 S, and Iv 2 S+Aq SI sol 111 
NH 4 OH+Aq, very si sol. in (NH 4 ) s C0 3 + 
Aq, insol. in KSH+Aq (Fiesenius ) 

Sol. m a mixture of 60 pts H 2 0 and 18 pts. 
HC1 (sp gr. 1 16) even when completely sat 
with H a S (Lang and Carson, J. Soc Cliem. 
Ind. 1902, 21. 1018.) 

SI. sol. in H 2 S0 3 +Aq. (Gueiout, C. R. 
1872, 76. 1276 ) 

Ciyst Sb 2 S 3 is only si. sol in NH 4 OH+ 
.q (1 pt. m about 2000 pts NH 3 ) 

Pptd. amorphous Sb 2 S 3 is appreciably more 
sol (1 pt in 600 pts. NH a ). (Garot, J pr. 
1843 29. 83 ) 

SI ’sol. in hot 2% Na 2 B 4 0 7 +Aq> still less 
il in cold. (Materne, C C. 1906, II. 557 ) 
Insol. in NII 4 Cl+Aq. 

Sol in 14—15 pts pure SbCl 3 . (Schneider, 
ogg 108. 407.) 

Slowly sol in H,C 4 H 4 0„+Aq. 

Sol in boding Na 3 SbS 4 +Aq. 

Sol m hot citric, tartaric and oxalic acids. 
SI sol in malic, benzoic, picric and pyrogalhc 
acids Insol. in formic and acetic Holds ''Es- 
pecially easily sol in citric and oxabc acids 
with addition of KN0 3| KN0 2 or KC10 3 . 
(Bolton, C N 1878, 37. 86 and 99.) 

Sol in ethylamine sulphydrate+Aq. 

Min Stibmte Sol in cold citric acid+ 
Aq (Bolton, C. N. 37. 14.) 

Soluble modification Sb 2 S 3 may be ob- 
tained m a colloidal state in aqueous solution 


,pptd by acids and salts. 


., but Sb 2 S 3 is 
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Table of' maximum' dilution of solutions of 
acids and salts which cause pptn. of Sb 2 S 8 . 


HC1 
H 2 S0 4 
H 2 C 2 0 4 
K a SO, 
(NH«)sSO« 
MgS0 4 . 

MnS0 4 . 

NaCl 
BaClo 
MgCl, 

CoCl 2 
IvNOs 
Fe 2 Cl« . 
Ba(N0 3 ) 2 
K 3 A1 2 (S0 4 ) 4 . 
(NH 4 ) 2 Fe 3 (S0 4 ) 4 
K 2 Cr 2 (S0 4 ) 4 
IiSb0C 4 H 4 0„ 


1 . 270 
1 . 140 
1 • 45 
1 • 65 
1 • 130 
1 • 1720 
1 2060 


1 . 2050 
1 . 5800 
1 • 2500 
1 : 75 


.2500 
1250 
• 35,000 


i : 40,000 
1 . 18 


(Schulze, J pr (2) 27. 320 ) 


Antimony (risulphide with M 2 S. 
Sec Sulphantimonites, M. 


Antimony penta sulphide, Sb 2 S s 
Insol in II 2 0, or H a O containing H 2 S. Sol 
m cone HCl+Aq Completely sol in 
NH 4 OH+Aq, traces dissolve m (NH 4 ) 2 C0 3 + 
Aq. Easily sol. in KOH, 01 NaOH+Aq, or 
m alkali sulplndes+Aq Sol. in 50 pts cold 
dil NH 4 OH+Aq (Geiger) 

Insol. in (NH 4 ) 2 C0 5 +Aq 
Insol. m cold, but sol in hot alkali carbon- 
ates+Aq (Berzelius ) 

Insol. in Na 8 SbS 4 +Aq. 

When boiled with alcohol, ether, CS 2 , oil 
of turpentine, etc., portion of the S is J1 ~ 
solved out. (Berzelius ) 

CS 2 dissolves about 5% of the sulphur 
(Rammelsbeig.) 


Antimony pen&nsulphide with M 2 S. 
See. Sulphantimonates, M. 


Antimony sulphochloride, SbSCl 8 
Decomp, by moist, air 01 H 2 0 (Cloez, A 
ch (3) 30. 374 ) 

SbSjCl. Easily attacked by acids; insol. in 
CS 2 (Ouvrard, C. R. 116. 1516.) 

Sb 2 S s Cl. (Ouvrard.) 

2SbSCl, 3Sb 2 S s . Decomp, by dil. HC1+ 
Aq. (Schneider ) 

SbSCl, iSbCls. Dehquescent; decomp, by 
HaO. (Sehneidei, Pogg. 108. 407 ) 


Antimony sulphur dioxide, SbS0 2 . 

_ Ppt. (Fakt. 01 , C C. 1900, I 1211 ) 

Antimony telluride, SbTo , 

Insol. in H 2 0 

SbjTej Insol, in H 2 0 (Oppenheim, J. 
pr 71. 277 ) 

Antimonyl bromide, SbOBr. 

Insol in CS 2 . (Cooke, Pro c Am. Acad. 13. 
104) * 

SI sol m liquid NH S (Gore, Am. Ch. J. 
1898, 20. 826 ) 

Sb 4 0sBr 2 (M’lvor, C. N. 29. 179.) 
10Sb 4 O 5 Br 2 , SbBrj 

Antimonyl chloride. 

From SbClj SbOCl Insol in H a O De- 
comp. by boiling with H 2 0; sol m HCl+Aq. 
Insol. in alcohol or ether; sol in CS s , CHC1 8 , 
or CoHe. (Sabanajew, Zeit. Ch. 1871. 204 ) 
Insol m liquid NH 8 (Gore, Am. Ch. J. 
1898, 20. 826.) 

Insol in acetone (Naumann, B, 1904, 37. 
4329.) 

Sb 4 0 B Cl 3 Algaroth ‘powder. Decomp by 
H 2 0 Sol m HCl+Aq (Cooke, Proc Am. 
Acad. 13. 1), tartaric acid+Aq (Schaffer, 
A. 152. 135 ) 

SbAiCla. (Cooke,) 

Sb 8 OCl 32 

Sb 4 iO B oCl 2 s, 

From SbCls. SbOCls. Deliquescent. De- 
Sol. in H s O . (Daubrawa, 

(Anschutz and Evans, A 

239. 285 ) 

SbaOCiia Deliquescent Insol. m CS 2 ; 
easily sol m tartaric acid+Aq. (Williams, 
C. N, 24. 224.) 

Sb 8 0 4 Cl7. (Williams,) 

Sb0 2 Cl. r Decomp by hot H 2 0 into HSb0 8 . 

Antimonyl fluoride. 

From SbF 8 Sb 4 O 8 F 0 . Not deliquescent. 
(Flilckiger, Pogg. 87. 249.) 

Antimonyl caesium fluoride, SbF 4 OH, CsF, 
(Wells, Am J. Sci. 1901, (4) 11. 456.) 

Antimonyl sodium fluoride, SbOFa, NaF+ 
H 2 0. 

Dehquescent Easily sol. in H 2 0. (Marig- 
nac, A 145.239) 


composed by H 2 0 
A 184 118.) 
Does not exifit. 


Antimony sulphofluoride, SbF 6 S 
See Antimony fluosulphide. 


Antimony sulphoiodide, SbSI. 

Not attacked by H a O, and decomp, only 
by cone acids Inr ’ '■ ' **“ ’ 


i CS 2 . (Schneider, 

Pogg. 110. 147 ) 

Sb 2 S 3 l6. (Henry and Garot.) 

Sb 2 S 2 Ij. Sol. in dry CS 2 Veiy easily de- 
comp. (Ouvrard, C. R, 117. 108.) 


Antimonyl iodide, Sb 4 0 6 I 2 
Difficultly sol. in solution of tartaric acid 
or tartrates. Decomp, by HC1, HNOs, or 
H«S0 4 +Aq. Easily sol. in alkalies, or 
(NH 4 ) 2 S+Aq 

SbOI Insol. in CS 2 . (Cooke, Proc. Am. 
Acad. (2) 6. 72.) 

Antimonyl sulphide. 

, See Antimony oxysulphide. 
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Argon, A. 

100 co H 2 0 dissolve 4 05 cc. argon at. 13.9° 
Cntical t — 121 6° undei 50.6 atmos Bpt. — 
186 9°. Sp gr 19 9. (Rayl&gh, C. N. 1895, 
71. 51-62, 299-302, C. C 1896. 467 ) 
Coefficient of absorption in H 2 0 at 12° = 
0.0394; at 13. 9° = 0 0405 (Rainsay, Phil. 

Tians 1895, 186. A. 225 ) 


Absorption by H 2 0 at t°. 


Coeffic 


0° 

10 

20 

30 

40 

50 


0 0561 
0 0438 
0 0379 
0 0348 
0 0338 
0.0343 


(Antropoft, Roy Soc Proc. 1910, 83. A 480.) 


Absorption of argon by H a O at t° and 760 
mm. pressure. 

t° I Coefficient ot absorption 


0 05780 
0 05612 
0 05080 
0.04525 


0 04099 
0 03790 
0 03470 
0.03256 


40 

45 

50 


0 02865 
0 02731 
0 02567 


(Estreicher, Z. phys. Ch. 1899, 31. 184.) 


1 1. H 2 0 at 38° absorbs 25.7 cc. A. 

1 I, blood absorbs 25 3 cc, A. VRegnard 
and Schloesing, C. R. 1897, 124. 303.) 

Not absorbed by members of the fatty 
senes of organic compounds; with members 
of the aromatic series absorption was ob- 
served varying from 8% of the volume em- 
ployed for benzene to 1 % for aniline. (Berth- 
elot, C. R. 1899, 129. 71 ) 


Arsenamide, As(NH 2 ) 3 . 

Insol. in liquid NHs. Decomp, by H 2 0. 
(Hugot, C R. 1904, 139. 55 ) 


Arsenic, As. 

Unaltered by pure H 2 0 Insol. in HC1+ 
Aq if air is excluded, but si sol m presence of 
air Not attacked by dil H 2 S0 4 -f-Aq Oxi- 
dized by cone. H 2 S 04 , HNOs, or aqua regia. 
Not attacked at 20° by HN0 3 , cone, or dil., 
or containing N0 2 ; nor by HNOs+HCl, as 
long as they do not act on each other, but if 
treated with the above mixture in extremely 
dilute state, and a few drops of KNOs+Aq 


are added, the As is attacked at once. (Mil- 
Ion, A ch (3) 6 . 101 ) 

Sol in sea water; 0 009 mg per liter off 
Brittany, 0 01 to 0.09 mg. per liter near 
Azores. (Gautier, C. R. 1903, 137. 232.) 

Insol. m liquid NH a (Franklin, Am. Ch. 
J 1898,20.827) 

Insol. ui liquid NH a (Hugot, A eh 1900, 
(7)21.31.) 

Insol. in NaOH. KOH, or NH 4 OH+Aq. 
Sol. inS 2 Br a . (Hannay, Cliem. Soc. (2) 11. 
823 ) 

Insol. in alcohol and ether 
Sol m certain fatty oils 
Insol in methylene iodide. (Retgers, Z 
anorg. 3. 343.) 

A ccm. oleic acid dissolves 0.0032 g. As in 
6 days. (Gates, J phys. Ch. 1911, 15. 143 ) 
Yellow modification. Very unstable (Mc- 
Leod ( C N. 1894, 70. 139 ) 

Fauiy stable m liquid air. (Thomson, 
Chem Soc. 1906, 90. (2) 745.) 

100 ccm. CS 2 dissolve at. 

46° 20° 12° 0° —15° —60° 

11 8 6 4 2 0-2.5 1.0 g. As. 

Less sol. in benzene and ethyl acetate. 

( Erdmann, Z anorg. 1902, 32. 448.) 


Arsenic acid. See page 59. 


Arsenic bromide, AsBr, 

Decomp, by H a O Completely sol. m 
about 3 pts. boiling H a O, and much less, in 
presence of HBr (Wallace, Phil. Mag. (4) 
17.261.) 

Sol. in CS 2 


Easily sol. in PCl a and PBr 3 . (Walden, 
Z. anorg. 1900. 25 211 ) 

Sol, in S 2 C1 2 . (Walden, Z. anorg. 1900, 
26. 217.) 


Arsenic caesium bromide, 2AsBr a , 3CsBr. 

Decomp by H s O, can be recryst. from 
cone HBr+Aq (Wheeler, Z anorg. 4. 451.) 

Arsenic rubidium bromide, 2AsBr 2 , 3RbCl 
As the corresponding Cs comp. 

Arsenic bromide ammonia, AsBr a , 3NH a . 

Decomp by H 2 0. (Besson, C R. 110. 
1258.) 

Arsenic bromide copper, 2AsBr a ,7Cu. "* 
Stable toward hot H s O. Decomp . by KOH. 
(Hilpert and Hemnan, B 1913, 46. 2224.) 

Arsenic bromide silver, AsBr a , 3Ag, 

Scarcely decomp, by cold H a O (Hilpert 
and Herrmann ) 

Arsenic chloride, AsC1 3 . 

Miscible with little H 2 C, and with alcohol, 
ether, and volatile oils Decomp, by much 
E^.0, 01 by boding. (Gmehn.) 
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Miscible with oil of turpentine, and with 
olive oil Somewhat sol m HCl+Aq 
Easily sol in PC1 3 and PBr a (Walden, 
Z auorg 1900, 25. 211 ) 

Sol in liquid CN. (Centnerszwer, J. iuss 
phys Ges 1901, 33. 545 ) 

Sol in SiClj. (Walden, Z. anoig 1900, 25. 
217) 


Arsenic pc?< in chloride, AsClr,. 

Fumes m the air with evolution of hydro- 
gen chloride. Readily sol. m CS 2 , and ab- 
solute ether cooled to — 30°. (Baskemlle, 
J Am. Chem Soc 1902, 24. 1070.) 


Arsenic caesium chloride, 2AsCl 3 , 3CsCl. 

Dccomp by H 2 0. 100 pts HCl+Aq (1.2 
sp. gr.) dissolve 0 429 pt salt (Wheelei, 
Z anorg. 4. 451 ) * 


Arsenic indium phosphorus chloride. 

Sec Iridium phosphorus chloride arsenic 
chloride. 


Arsenic rubidium chloride, 2 AsC 1 3 , 3RbCl. 

Deoomp by H 2 0. 100 pts HCl+Aq (sp 
gr 1 .2) dissolve 2 935 pts salt (Wheeler, Z 
anorg. 4. 451.) 


Arsenic sulphur chloride, 2AsCl s , 3SCI 2 . 
Decomp, by H 2 0 (Rose.) 

Above compound is a mixture. (Nilson, 
C. N 81, 81.) 


Arsenic chloride ammonia, 2 AsC 1 3 , 7NHs. 

Decomp, by cold H 2 0, with evolution of 
NH S From the solution crystallizes AsiC1 2 
N 2 H 10 O s 

Sol in alcohol without decomp (Rose, 
Pogg. 52. 62.) 

Composition is AsCl 3 , 4NHj. (Besson, 
C R. 110. 1258.) 

Arsenic chloride copper, 2AsCl 3 ,7Cu. 

Somewhat decomp, by H 2 0. Decomp by 
KOH, or hot HC1. (Ililpert and Herrman, 

B. 1913, 46. 2224 ) 

Arsenic chloride silver, 2AsCl s , 7Ag 
H a O, NHjOH and KOH spbt off Ag. (Hil- 
peit and Herrmann.) 

Arsenic (rifluoride, AsF 3 . 

Sol. m"H 2 0 with evolution of heat and de- 
composition. (Berzelius ) 

Easily sol. in benzene (Moissan, C. R 
99. 874.) 

Miscible with alcohol and ether. (M’lvor, 

C. N. 30. 169.) 


Arsenic peniafluoride, AsF 6 . 

Sol. m H 2 0, alkalies+Aq and liquid AsF 3 
with evolution of heat. Absorbed by ether, 
albohol and benzene with evolution of heat. 
(Ruff, B 1906, 39. 67.) 


Arsenic potassium fluoride, AsF 5 , KF+ 
^H a O. 

AsF 5 , 2KF+H 2 0 

AsF 6 , AsOFs,' 4KF +3H 2 0. (Marignac, A. 

145. 237.) 

Arsenic fluoride ammonia, 2AsF 3 , 5NH S . 

Easily decomp, by H 2 0. (Besson, C R, 
110. 1258.) 

Arsenic penfeifluoride nitrosyl fluoride, AsF 5 , 
NOE c 

Decomp, by H 2 0, fuming HC1, NaOH+Aq, 
dry ether and dry alcohol with evolution of 
NO. Sol. in cone. HN0 3) hot cone H 2 S0 4 , 
boiling NOC1 and AsFj. Insol. in CC1 4 and 
CS. (Ruff, Z. anorg 1908, 58. 327.) 

Arsenic te ?, fluoride sulphur tetrachloride, 
2AsF„, SC1 4 . 

Very hydroscopic. Decomp, by H 2 0 and 
NaOH. Decomp by thionyl chlonde, CC1 4) 
CS 2 , abs. alcohol and ether. Decomp by 
Iigrom, benzene and toluene. (Ruff, B. 1904, 
37. 4620.) 

Arsenic hydride, AsH a 
SI sol in PI 2 0 and alkali hydrates +Aq, 
with subsequent decomposition. H 2 0 ab- 
sorbs Vs vol. AsHa. Decomp, by cone, acids 
Absorbed lapidly by oil of turpentine, slightly 
by fixed oils, and not at all by alcohol, ether, 
orKOH+Aq. (Grnelm ) 

Insol in IvOH+Alcohol, (Meissner.) 

Not more sol. in alkaline solutions than in 
pure H 2 0. (Berzelius ) 

A&H. Solid. Insol in H 2 0, alcohol, ether, 
and CS 2 . (Wiederhold, Pogg. 118. 615 ) 

Insol m H 2 0, sol. m methylene iodide, 
xylene, or m cone. KOH+Aq, (Retgers, Z. 
anoig. 4. 403.) 

Arsenic Hydride boron bromide, AsH S) BBr 3 . 

Easily decomp Decomp by H 2 0. Ap- 
preciably sol. in AsH s or BBr 3 Insol, in CS 2 . 
(Stock, B. 1901, 34. 949.) 

Arsenic diiodide, As 2 I 4 . 

Decomp. by H 2 0 or alkalies; easily sol in 
alcohol, ether, chloroform, or carbon disul- 
phide. (Bamberger and Phillip, B. 14. 2043.) 

Not attacked by cold cone H 2 S0 4 or by 
cold fuming HNOa The latter oxidizes on 
warming Decomp by pyridine. Sol. m 
boiling acetic anhydride. (Hewitt and Win- 
mill, Chem. Soc 1907, 91. 962.) 

Arsenic (module, Asl 3 
Sol. in 3 32 pts. boiling H 2 0, and solution 
if boiled down deposits pure Asl 3 , but if left 
to cool slowly, deposits crystals of As 2 0 3 and 
AsOI. 

SI. sol. m HCl+Aq. 

Sol in POCl 3) PC1 3 and PBr a . (Walden. 
Z. aaorg 1900,26.212.) 
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Sol m PCI a (Beckmann, Z anoig 190G, 
61 . 110 ) 

Sol. m SOCla, S 2 Clo and S0 2 C1 2 . (Walden, 
Z anorg 1900, 26 . 216 ) 

* Sol. m SnCli. (Walden, l.c) 

Easily sol in AsBr s . (Walden, Z anorg 
1902, 29 . 374 ) 

Sol. m AsC 1 3 (Walden, Z. anorg. 1900, 
26 . 214 ) 

Sol. m alcohol without decomp 
Sol m ether, benzene, chloroform, and CS 2 . 
100 pts methylene iodide dissolve 17.4 pts. 
AsI 3 at 12°. (Retgers, Z anorg 3. 343.) 


Arsenic pentc liodide, Asia. 

More or less sol. in H 2 0, alcohol, CHCls, 
ether and CS 2 . (Sloan, C N. 1882, 46 . 194.) 


Arsenic csesinm iodide, 2AsIa, 3 CbI 
Dccomp. by H 2 0, sol in cone. HI+Aq 
(Wheeler, Z anorg 4. 451 ) 

Arsenic rubidium iodide, 2AsI 3 , 3RbI 
As the coircsponding Cs comp 
Arsenic sulphur iodide. 

See Arsemc sulphoiodide. 

Arsenic iniodide ammonia, 2AsI 8 , 9NH S . 

Insol m benzene. (Bamberger and Phillip, 
B. 14 . 2643 ) 

Aslj, 4NH a (Besson, C. R. 110 . 1258.) 


Arsemc nitride, AsN. 

Easily decomp, into As and N. (Hugot, C. 
R, 1904, 139 . 56 ) 

Decomp by heat (Fran# Fischer, B 
1910, 43 . 1471.) 

Arsenic suboxide, As.O (?) 

Insol in H 2 0; decomp, by dil. acids oi 
NH 4 OH+Aq 

Does not exist. (Cleuther, A. 240 . 208.) 
Arsenic inoxide, As 2 O a . 

"White arsenic” exists m two modifica- 
tions aAs 2 0 3 , — crystalline, octahedral, 
opaque, porcelaneous, etc., jsAs 2 0 3 , — amoi- 
phous, vitreous, "arsenic glass ” 

The data concerning the solubility of As 2 0 3 
are very contradictory, the reasons being that 
(1) the solubility of the two modifications is 
different, (2) that the length of time necessary 
to effect solution differs m the two modifica- 
tions; and (3) that there is a tendency of the 
amorphous As 2 O s to go over into the crystal- 
line state during the process of solution 
oAs 2 0 3 is also not easily moistened, especially 
when in a pulverulent condition, which is not 
the case with the £ modification. (Winkler, 
J. pr (2) 31. 247.) 

The older data are very unreliable, but pos- 
sess a certain historical interest. 

1 pt AsiOs is sol. m 10 5S pts. (Wenzel), 11.34 
pts (Fischer) ; 11 86 pts in X hour (Klaproth); 12.2 
pts (Buoholz), 15.0 pts. (Brandt, Bergman), 16 0 pts. 
(Vogel) ; 24 pts (LamethenS) , 40 pts. (Pflrner); 64 pts. 


(Bnumd) , 80 pts. (Navier) , 200 .pts. (Aschof 
1812), 640 pts (Hagen, 1796) boiling HaO 

1 pt AsaOs is sol. in 7 72 pts II 2 0 if a, or - 

/S (Guibort) , in 24 pts HaO if a, or 21 pts if /S (Taylor) . 
Sol m 53.3 pts. HsO at 18 75° (Abl ) 


ordinary temperatui 
- AsaOs leu ’ 
and 20 pts H 2 0 


_ at 10°, 

„„ 7° (Buoholz), In 33 pts H»0 at 7° 

(Klaproth) , in 38.46 pts. HiO aftor 3 days, 56 pts HiO 
after 8 days, 64.50 pts HaO aftor 2 3 weeks at 10° 
(Fischer) , in 33 62 pts if aAsaOs was used, 65 06 pts. if 
/SAsiO.i was used (Guibort) ; in 38 pts if aAsjOs after 6 
months, 53 71 pts if fj AsaOs aflei 48 hours (Taylor). 

When an excess of pulverized AsaOs is loft to digest 
for several days with cold HaO— 

1 pt. dissolves in 60 pts (Bucholz), in 06 pts. 
(Fischer) , in 80 pts. at 15° (Bergman), in 80 pts if a, 
and 104 pts if B (Guibort) , 96 pts. at 10° iSpelman) ; 
9b pts at 35 5 e (Hahnemann), 320 pts, HaO at 20° 
(Aschof and Nasse, 1812 j 

HaO at 15 6° or below dissolves less than M % AsiOs. 
(Dalton ) 

To dissolve 1 pt. AsiOs in 12 pta HsO, it is necessary 
to boil un ejecesstof AsiOi with HiO, If 1 pt AsiOs is 
boiled with 12 pts. HaO, considerable remains undis- 
snlved, and even with 1 pt AsaOs to 50-60 pts, HiO 
long continued boiling is necessary to effect solution. 
11 a clear solution saturated by long boiling with an 
excess of AsiOi is poured off and evaporated con- 
tinuously to M Its original bulk, no AsiOi separates 
out, and the solution oontalns 1 pt AsiO 3 to 6 pts. H2O. 
(Fischer) 

100 pts aqueous solution of SAsaOs sat at 15° con- 
tain 0 96 pt. AsiOj, and 9 08 pts when sat. at 100°. 
(Guibort ) 

, If 1 pt pulverized AmOs be digested 10 days at 10-25° 
in 6-10 pts H2O, the solution contains 1 pt AsaOa to 50 

E ts. HaO A solution of same strength is obtained in 
5 days by digesting 1 pt AsaOs in 40 pts. HaO If 1 
pt AsaOs be immersed in 80 pts HaO, the resulting 
solution contains 1 pt. AsaOs to 90 pts HaO: if in 
160 pts HaO, 1 pt AsaOs to 180 pts. HaO, if in 240 
pts HaO, 1 pt. AsaOs to 280 pts HaO; if in 1000 pts. 
HaO, 1 pt AsaOs to 1200 pts HaO; and even when 1 
pt AsaOs is digested at ordinary temperatures for 
several days with 16,000-100,000 pts HaO, a poition 
remains undissolved Pulverized oAsaO swas sat aside 
with HaO in closed bottles for 18 years, when 1 pt. 
AS2O3 was present in 1000 pte, HaO, a perfect solution 
was obtained, when 1 pt AsaOs in 100 pts H2O, 0 017% 
AsaOs was undissolved; when 1 pt AsaOs in 35 pts. 
HaO, 0 35% AsaOs was undissolved, so that the solution 
contained 1 pt AssOs to 54 pts. HaO (Gmelm ) 
Porcelaneous modification (aAsaOs) is much more sol. 
n H2O than the vitreous (/SAsaOs) 100 pts HaO at 
irdinary temperature dissolve 0.96 pt BAsaOs and 1.25 
its aAsaOs, 100 pts. boiling HiO dissolve 9 68 pts. 
lAsaOs and 11 47 pts aAsaOs; and when the tempera- 
-ure of this solution lias fallen to 15°, the solution from 
(SAsaOs retains 1.78 pts , and that from a Asa” 


2.9 pts (Berzelius [citing Guibort].) 


/3As 2 0« dissolves moie quickly and abun- 
dantly than aAs 2 Oj. The same amount H 2 0 
which will take up 36-38 pts (3As 2 O a at 12- 
13° will dissolve only 12-14 pts. aAs 2 O s , or 
100 pts. H 2 0 dissolve 4 pts )3As 2 0 3 and 
1.2-1 .3 pts. oAb 2 0 3 . By long boiling with 
H 2 0, aAs 2 0 3 is converted into /3Aa 2 0 3 ,^mrl 
thus acquires the solubility of the latter, so 
that 100 pts boiling H a O can take up 11 pts. 
As 2 0 3 . But at low temperature (SAsjOs is 
converted into aAs 2 0 3 when m contact with 
H 2 0, so that the solution becomes weaker 
after a while, and retains only the pioportion 
of As.0 3 corresponding to the solubility of 
<*As 2 0 3 Comminution, which hastens the 
rate of solubility of aAs 2 0 3 without increasing 
the amount dissolved, diminishes the solubil- 
ity of (3As'.Oj, as this is converted into aAs 2 0 3 
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by the friction or contact with H 2 0. As 2 0 3 , 
which has been rendered opaque by NH 4 OH, 
and that which has been ciystallized from an 
aqueous solution, aip equally sol. in H 2 0. 
(Bussy, C. R. 24. 774, A 64. 286 ) 

100 pts. H 2 0 dissolve 1.707 pts /5AsjO» in 
years; 100 pts boiling H 2 0 dissolve 11 46 
pts. |3As 2 0 3 m 3 hours, and 11.86 pts. m 12 
hours, 10 14 pts. aAs 2 0 3 in 3 hours, and 10.18 
pts in 12 hours. (Rose, Ann Phys. (1) 36. 
494.) 

A cold sat. solution which stood ovei excess 
of As 2 O s for 10 monthB at 10-20° contains 
1.2% As 2 O a , hot sat solution a few days after 
saturation contains 2.25-2 60% As 2 0 3 If 
trace of HC1 is present, the solution contains 
3,8% As 2 0 3 . Hot sat. solution of porcelain 
mod. of AsjO 3 contains 4 days after satura- 

While 100 ccm. H a O dissolve 0.8507 g. 
/SAs 2 0 3 at 18 5°, 100 ccm. H 2 0 containing 
1.3195 g. HC1 dissolve 1.1513 g /3As 2 0 3 ; 
containing 6 09, g. HC1, 1.2724 g. £As 2 0 3 . 
(Chodounsky, Listy Ckenucke, 13. 114.) ' 

100 ccm H 2 0 dissolve 1 495 g As 2 O a at 
15°. (Wood, Chem. Soc. 1908, 93. 412 ) 
Solubility of crystalline As 2 0 3 in H s O. 

1 1. of the sat. solution contains at: 

2° 15° 25° 39 8° bpt. 

12 006 16 566 20 384 29 302 60 +g As 2 O a 
(Bruner, 'Z. anorg. 1903, 37. 456 ) 

Much more easily sol. in many acids than 
in H«0 Easily sol in fuming H 2 S04. 
(Schultz-Sellae.) 

100 pts. dilute H 2 S0 4 +Aq of various 
strengths dissolve at t°. 

tion 2.4% As 2 O s at 24°; after 82 days at 14°, 
1,5%; after 4 months at 12 , 1.3% As 2 0 3 
(Bacaloglo, J pr. 83. 111.) 

According to later experiments, 1 pt aAs 2 0 3 
■dissolves in 355 pts. H a O m 1 day at 15°, 
while 1 pt. /3As 2 0 3 dissolves in 108 pts. H 2 0 
under the same conditions. 1 pt. oAs 2 0 3 dis- 
solves in 46 pts H 2 0, if solution is prepared 
at 100°, and allowed to stand 24 hours at 15°, 
while 1 pt (3As 2 0 3 dissolves in 30 pts H 2 0 
under the same conditions. (Buchner, N. 
Rep. Pharm. 22. 265.) 

100 pts. H 2 0 dissolve pts aAs 2 0 3 and /3As 2 0 3 
at ordinary temperature: 


Pts. 

ffAsaOj 

* 

Pts. 

0AsiOj 

Ratios of 

solved at 

80° 18.5° 

80° 

1 0195 

1 3664 

1 1933 

18 5° 

0 5422 

0 7203 
0,6522 

1 88 : 1 

1 89 . 1 

1 84 : 1 

(Chodounsky, Lc.) 

Decomp, by HNOs or aqua regia into AS2O5. 
Sol. in H 3 P0 4 +Aq. (Bergman.) 

More sol. in HCI+Aq than in II 2 S0 4 , or 
HNOa-j-Aq, and still less in HC 2 H 3 0 2 +Aq. 
Solubility m HCI+Aq. 

Time 

aAaiOj 

/SAasOs 


I Grains of AsaOs por 100 cq. 

1 hour 

3 hour? 

6 hours 

12 hours 

24 hours 

2 days 

4 days 

1 week 

3 weeks 

2J4 years 

0 023 

1.589 


# 

| 

L 

of solution 

0.088 

0 353 

0 364 

0 956 

1 627 

1 814 

1 673 
1.776 

1 712 

2.356 

3 666 

3.361 

3 306 

2 629 

2 429 
,1 763 

1 713 

1 707 

0 46N 

0 98N 

2 03N 

3 13N 

3 81N 

5*32N 

6 SON 

7 85N 

9 17N 

1 62 

1 41 

1.17 

1 11 

1 13 

2 20 

5.11 

12 28 

18 16 

In the solution of iSAs 2 0 3 , octahedral crys- 
tals were deposited on the sides of the vessel 
after 12 houis, which continued to increase. 
There was no such deposit in the case of 
aAssOj. 

Prom the maxima in the Above table, 100 
pts. 4R0 can dissolve 3 7 pts |8As 2 0 3 and 1.7 
pts. aAsjOj at ordinary temperature 

100 pts. boiling H 2 0 dissolve 11.46 pts. 
jSAsjOj and 10.140 pts. aAs 2 0 3 m 3 hours; 
11.86 pts /SAsjOs and 10.176 pts. aAs 2 0 in 
12 hours. (Cl Winkler, J. pr. (2) 31. 247.) 

100 pts. HaO dissolve 1.76 pts. of a third 
modification (hexagonal crystalline) at or- 
dinary temperature, and 2.75 pts. at 100°. 
(Claudet, Chem. Soc. (2) 6 . 179.) 

PAs 2 O a dissolves more rapidly in HCI+Aq 
than oAs 2 0 3 . (Schultz-Sellae, B. 4. 109.) 

As the concentration of the acid increases, 
the solubility of the oxide decreases, a mini- 
mum being reached when the concentration 
of the solvent is about 3.2N. Beyond this 
point, an increase m the concentration of the 
solvent leads to a corresponding increase in 
the solubility. (Wood, Chem. Soc. 1908, 93. 
413) 

Insol in liquid C0 2 . (Buchner, Z. phys. 
Ch. 1906, 54. 674.) 

Easily sol. in cold H 2 C 2 0 4 +Aq. (Berg- 

Whm pulverized, it dissolves in hot H 2 C 2 0 4 
+Aq, but separates out on cooling. 

Easily sol m hot benzoic acid+Aq, 

Sol in tartaric acid+Aq. 

Easily sol. in alkali hydrates, or carbonates 
,+Aq. 
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Easily sol. in NH 4 aisemte+Aq at 70-80°, 
crystallizing out on cooling. (BerzehuB.) 

Sol. m hot KaCjOi+Aq, 

Sol m AsCl 3 . (Penney and Wallace.) 

, More sol. in Na 2 B 4 0 7 +Aq than m H 2 0 
Very si. sol. in absolute alcohol (Vogel ) 
8ol. in 80 pts. highly rectified spirit (Wenzel.) 


100 pts. alcohol dissolve pts As 2 O a : 


1 680 4 895 0 504 

1 430 4 551 0 540 

0 565 

0 715 3 197 

0.717 

0 025 3 402 1 060 


Arsenic inoxide pentoxide, 3As 2 0«, 2As 2 0 3 
+3H 2 0. 

Decomp, by H,0. (Joly, C. R. 100. 1221.) 
2As 2 0 3 , As s 0 5 +H 2 0. Decomp, by H s O. 
(Joly.) 

As 2 0 3 , As 2 0 5 +H 2 0. (Joly.) 

Arsenic left-oxide, As A. 

SI. sol in H 2 0 from which it is partially 
pptd. by alcohol. More easily sol m alkali 
carbonates or HCl+Aq Most easily sol m 
NaOH or KOH+Aq. (Heibst, Dissert. 
1894.) 

Arsenic pentoxide, As A 
Deliquescent in moist air; slowly sol. in 
H 2 0, forming HjAs 04, which see Easly sol 
in alcohol, much more sol. in. alcohol than 
AsaOa. Very si. sol. in the fatty oils, 100 pts 
of oil dissolving 0 2 pt AsA in the oold, and 
1 pt with partial decomp, on boiling, (Ber- 
zelius.) 

1000 pts. boiling poppy-od dissolve 27 pts 
AsA; 1000 pts. boning castor-oil dissolve 34 
pts. AsA. (Heimpel and Grundner.) 
+4H 2 0. Solubility in H 2 0 at t°. 


Nearly insol. in ether eo V 

1°0 P ts ) ether dlasolve °' 454 Pt- ^sA. — 40 72 9 10 83 3 

( Winkler J ac- 70 q k 04 7 

Ethel’ extracts 1 mg. As 2 0 3 from sat. on n on on q 

As 2 Os+Aq for eveiy 15 cc. "hther used, less 25 88 0 

is extracted when the solution is acidified _on on n in on i 

with HC1, and almost none if acidified with _fc 77 n qn ' no'i 

H 2 S0 4 or H 2 CA. (Selmi, B, 13. 206.) ll H b 

aAsA is sol. in 50 pts. boiling nitrobenzol | 

/3AsA is insol. in boilmg mtrobenzol (Auer- — — : — — - — — ~ 5 

bach, Z. anorg. 1903, 37. 353 ) , (Menzies and Potter, J. Am Chem Soc. 1912, 

f ) AsA dissolves in oil of turpentine, but 34 - J- 4 ® 4 -) 

aAs 2 0 3 is msol. therein «AsA is very si. +V 3 II 3 0. Solubihty in H 2 0 at t°. 

sol. in benzene or petroleum ether, but more ~ ! 3 J. a : 

sol in methyl alcohol, ethyl alcohol, ether, t „ Pts H ) AsO< m loo pts. 

or chloroform. (Selmi ) of solution 

100 pts. CS 2 dissolve 0.001 pt. /3As 2 0 3 m , ino co . 

2U years. (Winkler.) +“ ^ 4 

SI. sol. in the fatty oils. 8 " 4 

1000 pts. castor-oil dissolve 1.33 pts. As 2 0 3 “® 8 “ 8 

at ordinary temperature, and 9 pts at boding ™ y ® ' " 

temperatm-e. 1000 pts. other oils dissolve "® “ 

0.6-0.8 pt. AsA in the cold, and about 1.7 ®® od c ^ 

pts, on boiling. (Berzehus.) ™ S'2 

Insol. in chinoline or aniline. (Hoffmann, °® ~ 

A. ch. (3) 9. 143, 169.) ™ ° 

Moderately sol. in chinohn. (Beckmann f. 

and Gabel, Z anorg. 1906, 61. 236.) " 

Insol, in acetone. (Naumann, B. 1904, 37. {5® ® 

4329) , (Eidmann, C. C. 1899, II. 1014.) {5 •£ 

Sol. m amyl alcohol and is divided between , 140 8 

it and H 2 0 m the constant ratio of 1 : 5 47 ; — — — - 

at 25°. (Auerbach, Z. anorg. 1903, 37. 376.) (Menzies and Potter, J. Am. Chem. Soc. 1912, 
Min. Arsenolite. 34 - 1464 -) 
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As 2 0 s f4H 2 0 and 3As 2 0 6 +5H 2 0 are the 
only hydi ates that can be isolated (Menzies 
and Potter.) 

See also Arsenic Acid. 


Arsenic tnoxide, with alkali haloid. 
See Arsenite, alkali haloid. 


Arsenic sulphur tnoxide, As 2 O a , S0 3 
Deliquescent, decomp by H 2 0. (Adie, 
Chem. Soc. 66. 157.) 

As/).,, 2S0 3 . As above (Adie ) 

As/!.,, 3S0 3 . (Webei, B 19 . 3186.) 

Ar 2 0 3 , 4SOs. As above (Adie.) 

As 2 0„, OSOa. (Weber ) 

AsjOs, SSOs As above. (Adie.) 


Arsenic oxychloride, etc. 

See Arsenyl chloride, etc 
Arsenic phosphide, AsP. 

Decomp, by H 2 0 Not attacked by cold 
HjSOi oi HC1, and only si. sol theiein on 
warming Easily decomp. by HNOj, KOH, 
NaOH, Ba0 2 H 2 -)-Aq. Insol. in alcohol, 
ether, chloiofonn, si. sol. in CS 2 . 

P»Asi 0 2 Product of action of H 2 0 on 
above compound, which it resembles (Jan- 
owsky, B 6. 216.) 


Arsenic moaoselemde, As 2 So 
In, sol. in most organic and inorganic sol- 
vents, Sol. very slowly m cone HC1 and 
H 2 S0 j. Sol in. boiling alkali hydroxides+Aq 
(Szarvnsy,B. 1897, 30 . 1245 ) 


Arsenic ircselenide, As 2 S 3 
Partially sol. in KOH+Aq if boiled with it 
for a long tttne. (TJelsmann, A. 116 . 123 ) 


Arsenic pentoselenide, As 2 Sp 5 
Insol in most solvents, as cone. HC1. Sol 
m alkali hydrates and sulpho-hydrates -j-Aq 
(Szarvasy, B 1895, 28 . 2655-2656 ) 

Insol. in H 2 0, in dll acids and in cone. HC1. 
SI. sol. m warm HNO s -)-Aq Oxidized by 
cold fuming HNO a Sol. in alkalies and in 
hot alkali carbonates +Aq. Insol. in alcohol, 
ether, CS 2 , etc (Clever, Z anorg. 1895, 10 . 
129.) 


Arsenic selenosulphide. 

Sue Arsenic sulphoselenide. 


Arsenic sulphide, As 3 S 
Vytf Insol. m NH 4 OH or in colorless 
(NH 4 ) 2 S-|-Aq Sol. m yellow NH 4 SH+Aq. 
(Scott, Chem. Soc. 1900, 77 . 662.) 


Arsenic disulphide, As 2 S 2 
Mm. Realgar. Difficultly sol. in alkali 
sulphides+Aq. Partly dissolved by KOH-j- 
Aq with decomposition. Sol. at 150° m a 
sealed tube in NaHCOa+Aq, and crystallizes' 
out on cooling. (Senarmont, A. ch. (3) 32 . 


Arsenic irisulphide, As 2 Sa 

Insol in H ,0 when prepared m the dry way, 
but when prepared moist, is very liable to go 
into the colloidal modification mentioned 
below. Insol. in H 2 C containing H 2 SCV 
HNO«, HC1, H s C 2 0 4 , HC 2 H 3 0 2 , H 2 C 4 H 4 O c , 
C0 2 , NH 4 C1, KNO a , (NH 4 ) 2 S0 4l MgSO,. 
(Bontigny ) 

Insol. in H 2 0 Traces are dissolved by 
H 2 S+Aq. SI. decomp. by boding with II 2 0, 
or long contact with cold H 2 0. (Fresenms ) 

1 1 H 2 0 dissolves 2 1 x 10- 8 mols pptd. 
As 2 S a at 18° (Weigel, Z phys Ch, 1907, 68. 
294) 

Insol m dil acids. Insol. m cold, and 
scarcely attacked by hot cone HCl+Acj. 

Easily decomp by HNOs or aqua iegia 

Easily sol. m cold KOH, NaOH, or NH 4 OH 
d-Aq, also in alkali caibonatos, or sulphates + 

%ol in hot KHSO a + Aq. 

Sol m citric acid, and alkah citrates-)- Aq. 
(Spiller ) 

Slowly sol. 111 cold 2% Na 2 B 4 07 -fAq. 
Easily sol. on heating (Materne, C. C 1908, 
II 557.) 

Insol in CS 2 

Min Orpiment 

As 2 Sj may also be obtained m a colloidal 
form, sol in H 2 0 Sat solution contains 
34.46% As 2 Sa, it is decomp. by standing, but 
may be boiled without undergoing decom- 
position, most acids and many salts ppt As»S 3 
(Schulze, J pr. (2) 25 , 431 ) 

The following solutions cause pptn. of 
As 2 S 3 in a solution of the colloidal modifica- 
tion, when added in the given state of dilu- 


HCl+Aq , 

HNOa+Aq , 

H 2 S0 4 +Aq 

H 2 SOa-t-Aq 

H 2 C 2 0f+Aq . 

HaP0 4 +Aq 

HCaHjOj+Aq 

K 2 S0 4 -|-Aq . 

Na 2 SG 4 +Aq . 

(NH 4 ) 2 S0 4 +Aq 

CaS0 4 +Aq 

MgS0 4 +Aq 

ZilS0 4 -)-Aq . 

MnS0 4 +Aq . 

NiS0 4 +Aq . 

FeS0 4 -j-Aq 

Al 2 (S0 4 ) 3 +Aq 

Tl 2 S0 4 +Aq 

KCl+Aq . 

KBr+Aq . 

KI+Aq 

Lil+Aq 

NaCl+Aq 

NH 4 C1+Aq . 

BaCl 2 +Aq . 

CaCb+Aq 

MgCfl't+Aq 


1 : 555 
1 : 276 
1 • 255 


1 76 
1 129 
1 . 188 
1 : 2780 
1 • 2630 
1 . 3330 
1 . 2860 
1 : 3440 
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FeCl 3 +Aq . . 1 • 50000 

AlCla+Aq . . .1 83000 

CrCL+Aq . 1 20000 , 

KNOa+Aq . 1 84 

. NaN0 3 +Aq . 1 : 117 

NH 4 N0 3 +Aq . 1-138 

Ba(N0 3 ) 2 +Aq . 1 2080 

IvC10a+Aq . . 1 . 88 

CaH 3 (C0 3 ) 2 +Aq 1 3120 

K 2 G»H 4 0 3 -|-Aq 1 . 85 

KaCjOa+Aq . 1 • 81 

NaCaHaOa+Aq . ^ 1 78 

Urea+Aq . 1 25 

(NH 4 ) 2 Fe(S0 4 ) 2 +Aq . 1 • 1160 

KjAlj(S0 4 ) 4 +Aq . 1 • 50000 

K 2 Fe a (S04) 4 +Aq . . 1 . 55500 

KaCr 2 (S0 4 ) 4 +Aq . 1 : 25000 

K 4 Fe(CN) 4 +Aq . .1-67 

K„Fe(CN)n+Aq 1 • 81 

Cold com; solutions of boric, aiseruous, tar- 
taric, benzoic, and salicylic acids, also cane 
sugar, or chloral hydrate cause no pptn. Ab- 
solute alcohol and glycerine may also be 
mixed with the solutions without causing 
pptn. (Schulze, J pi (2) 25. 442.) 

+6H.O, decomp completely into As 2 S 3 
under a pressuie of 6000 to 7000 atmos 
(Spring, Z. anorg. 1S95, 10. 186.) 

Arsenic pentasulphide, As 2 S 3 

Insol. m HaO. Sol in NH 4 OH, KOH, 
NaOH+Aq, and solutions of alkali sulphides 
and carbonates Sol in Ba0 2 H 2 , and Ca0 2 H 2 

Sol in citric acid, and alkali citrates+Aq. 
(Spiller ) 

Alcohol dissolves out S oh boiling. (Ber- 
zelius.) 

Sol. in alkali arsenates+Aq (Nilson, J. 
pr (2)14.155) 

+H s O (Nilson, l c.) 

Arsenic insulphide, with M 2 S. 

See Sulpharsemtes, M. ’ 

Arsenic penfasulphide, with M 2 S. 

See Sulpharsenates, M. 

Arsenic sulphobromide, AsS 2 Br 3 =AsSBr+ 


Slowly attacked by HCl+Aq, somewhat 
moie easily by HN0 3 +Aq Easily sol m 
KOH, or NH„OH-f Aq (Schneider, .1. pr (2) 
34. 605 ) 

2AsI 3 , SIo Decomp. on an- (Schneider, 
J pi (2) 36.509) 

As 4 SjI 2 Less sol. in CS 2 than Asls. (Ouv- 
rard, C. R. 117 . 107.) 

AsjSI 4 (Ouvraid ) 

Sec also Arsenyl sulphoiodide. 

Arsenic sulphoselenide, As 2 SeS 2 . 

Easily sol. m cold NH,SI1+Aq. Nearly 
completely sol in (NH^COs+Aq (v Ge- 
richten, B 7 . 29 ) 

AsjSSe 2 More difficultly sol than the pre- 
ceding comp, in NH 4 SH+Aq. (v. Genchten ) 
As 2 Se 2 Si. Sp, gr =6 402 at ca. 750°. 

Insol. m most solvents Easily sol m al- 
kali hydroxides and sulphides+Aq. (Szar- 
vasy, B. 1895. 28. 2661 ) 

As 2 Se 3 S 2 Sp gr. = 11 35 at 550-600° 

Insol. m most solvents Easily sol, m 
alkali hydroxides and sulphides+Aq, (Szar- 
vasy, B 1896,28.2659) 

Arsenic telluride, As 2 Tc 2 . 

Sol. in HNO a and HNOa+HCl+Aq. (Op- 
penheun, J pr 71 . 266 ) 

As 2 Te 3 . As above (Oppenheim.) 

Arsenic acid, anhydrous, As 2 Os. 

See Arsemc penioxide. 

M efaarsenic acid, HAsOa. 

Slowly sol. in cold, qiuto easily spl. in hot 
H 2 0, with considerable evolution of heat, 
and conversion into H 3 As0 4 . (Kopp, A ch. 
(3) 48. 196 ) 

Ortfioarsenic acid, H 3 As0 4 
Sol. in H 2 0, with absorption of heat 
1 pt. As 2 O s dissolves in 0.405 pt. II 2 0 at 
12 5 , or 100 pts. H 2 0 dissolve 244.81 pts. 
As 2 0 3 at 12 5° (Vogel ) 

Sol. in 0.6 pt. H 2 0 (Thdnard.) 

Sol. in 6 pts cold H 2 C, and more quickly in 
2 pts hot H 2 0. (Bucholz ) 

100 pts. fl 2 0 at 15 56° dissolve 150 pts 
As 2 0 3 . (Ure’s Diet.) 

H 3 As0 4 +Aq sat. at 15° contains 15% 
As 2 Os 


Arsenic sulphochloride, AS2S5CI. 

Slowly decomp by boiling H 2 0. Sol. m hot _ 
AsCls without decomp. (Ouvrard, C. R. 116. 
1516.) 

AsS 2 C1 Decomp. by II»0. Sol. m 
NH4OI-I, and alkali carbonates +Aq. (Ouv- 1 
rard.) 1 

AsSoCl. Slowly decomp. by boding H 2 0. 2 

Sol m alkali carbonates and in NH 4 OH+Aq 2 
(Ouvrai-d, C R 1893, 116. 1517 ) £ 

Arsenic sulphoiodide, AsSI ) 

Insol m alcohol, chloroform 01 carbon di- _ 
sulphide. (Schneider, J. pr. (2) 23. 486.) r 

Formula is probably As»S 3 , Asl 3 . 5 


l 187 1 1457 60 

l 245 1 1882 65 

1 306 1 2342 70 

1 378 1 2840 75 

l 453 1 3382 
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ARSENIC ACID 


Vo 


b 

% 

a 

6 

1 

1 008 

1 006 

47 

1 564 

1 412 

2 

1 010 

1 013 

48 

1 582 

1 425 

3 

1 023 

1.019 

49 

1 601 

1.43? 

4 

1 031 

1 026 

50 

1 620 

1 46o 


1 030 

1 032 

51 

1 642 

1 46q 

6 

1 048 

1 039 

52 

1 663 

1 47g 

7 

1 057 

1.046 

53 

1 685 

1 49i 

8 

1 005 

1 052 

54 

1 706 

1 50 5 

9 

1 074 

1 059 

55 

1 728 

1 blq 

10 

1.083 

1 066 

56 

1.752 

1 534 

11 

1 092 

1 073 

57 

1 777 

1 54p 

12 

1 102 

1 081 

58 

1.801 

1 564 

13 

1 111 

1 088 

59 

1 825 

1 57g 

14 

1 121 

1 096 

60 

1 850 

1 594 

15 

1 130 

1 103 

61 

H380 

1 61 0 

16 

1 140 

1 111 

62 

1 910 

1 62g 

17 

1 150 

1 119 

63 

1 940 

1.643 

18 

1 160 

1 126 

64 

1 970 

1 65 0 

19 

1 170 

1 134 

65 

2 000 

1 67 5 

20 

1 180 

1 142 

66 

2 030 

1 69 3 

21 

1 191 

1 150 

67 

2 060 

1 71 2 

22 

1.203 

1 158 

68 

2 090 

1 73o 

23 

1 214 

1 167 


2 120 

1 74 9 

24 

1 226 

1 175 

70 

2.150 

1 707 

25 

1 237 

1 183 

71 


l-78g 

26 

1 249 

1 192 

72 


1 8O9 

27 

1 261 

1 201 

73 


1 S3 0 


1 274 

1.210 

74 


1 864 

29 

1 286 

1 219 

75 


1 87a 

30 

1 298 

1 228 

76 


1 897 

31 

1 312 


77 


1 92 X 

32 

1 325 

1 248 

78 


1 94 6 

33 

1 339 

1 257 

79 


1 97 0 

34 

1.352’ 

1 267 

80 


1 995 

35 

1.366 

1 277 

81 


2 02 0 

36 

1 381 

1 288 

82 


2 04 5 

37 

1 396 

1.299 

83 


2 07 0 

38 

1 411 

1.309 

84 


2 09 5 

39 

1 426 

1 320 

85 


2 12 0 

40 

1 441 

1 331 

86 


2 14g 

41 

1 458 

1 342 

87 


2 17 S 

42 

1 475 

1 353 

88 


2.207 

43 

1.492 


89 


2 23 e 

44 

1.509 

1.376 

90 


2 265 

45 

1 526 

1.387 

91 


2 29 6 

46 

1 545 

1 400 





(Ivopp, calculated by Gerlach, Z. anal. 27. 
916 1 


See cAso Arsenic pent oxide. 


Pproarsenic acid, HiAsnOn 
1 Very deliquescent; easily sol in H 2 0 with 
evolution of much heat, and conversion into 
HsAsOl 

Arsenates. 

Arsenates of the alkali metals, and acid 
arsenates of the alkaline-earth metals are sol. 
in Hjjp. Neutral and basic arsenates are 
easily sol. m mineral acids, including H 3 As0 4 ; 


less sol m HC 2 Ha0 2 +Aq The neutral al- 
kaline-earth arsenates are less sol in NH 4 OfI 
■f Aq than in H 2 0, but more sol, m NH4CI+ 
Aq (Field) The alkali aisenates are sol. m 
hot glycerine (LefAvre, C R 108. 1058.) < 


I Aluminum arsenate, AMAsCLL. 

Ppt Insol. in H a O, difficultly sol. in acids. 
(Colonano, C R 108. 273 ) 

Insol in acetone (Naumann, B. 1904, 37. 


I 2A1 2 0 3 , 3As 2 f> 6 . Nearly unattacked by 
boihng HaO; sol in dll. acids. (LefSvre, A. 
ch. (6) 27. 5.) 


Aluminum potassium arsenate, 2A1>0 3 , 3Iv 2 0, 
3As 2 0 6 . 

(LefAvre.) 


Aluminum sodium arsenate, 2A1 2 0 3 , 3Na»0, 
3As 2 O s . 

(Lef&vre ) 

Ammonium arsenate, (NH 4 )aAs04-|-3H 2 0. 

Difficultly sol. m H 2 0. Less sol. in H s O 
than (NH 4 ) 2 HAs0 4 (Mitscherhch.) 

Insol m hquid NH S . (Franklin, Am. Ch 
J. 1898, 20. 826.) 


Ammonium hydrogen arsenate, 

(NH 2 ) s HAs0 4 

Effloresces, giving off NII 3 ; more sol, in 
HjO than (NH^jAsOi. (Salkowsky, J. pr. 
104. 129 ) 

Insol m acetone (Eidmann, C, C. 1899, 
II. 1014 ) * 

Ammonium dihydrogen arsenate, 
NH 4 H 2 As0 4 . 

Not efflorescent. Very sol. in H 2 0 


Ammonium barium arsenate, NH 4 BaAs0 4 -f- 
MH 2 0. 

Sol. by 10 days’ contact in 1391 pts H 2 0; 

18,832 pts of a mixture of 1 pt. NH 4 OH+ 
Aq and 3 pts H 2 0 ; in 227 pts of a solution 
of 1 pt NH 4 C1 in 10 pts. H 2 0, and in 2169 
pts of a solution of 1 pt. NH 4 C1 in 10 pts. 
NII 4 OH+Aq and 60 pts H 2 0. (Lefevre, 
A ch. 1892, (6) 27. 13 ) 

(NH 4 ) 2 BaH 2 (As0 4 ) 2 . Efflorescent. Insol. 

. H 2 0, easily sol. in dil, HN0 3 -f-Aq (Bau- 


Ammomum calcium arsenate, NH 4 CaAsO ( 4- 
MH 2 0. 

1000 pts. pure H 2 0 dissolve 0.20 pt. tlus 
salt; 1000 pts. NH 4 C1+Aq (contaimng 50 pts. 
NH4CI) dissolve 4.15 pts this salt; 900 pts. 
H 2 O+100pts NH4OH (sp. gr =0.880) dis- 
solve 0.01 pt this salt. (Field, Chem. Soc. 11. 

Soluble by 10 days’ contact in 2167 pts. H 2 0 
at 15°; in 381 pts. NH 4 C1-|-Aq (1:7); in 
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43478 pts NH4OH+A13 (1 3); m 10570 pts. I 
NH 4 C1+NH 4 0H+Aq (1 10 60) (LefevreJ 
A oh 1892, (6) 27. 13.) V 

+6H 2 0. Sol in hot, very si sol in cold 
*R„0,.sl sol. in NH4CI, and NH 4 OH+Aq 
(Wach, Sohw. J 12. 285 ) 

+7H2O (Bloxam, C N 64. 163 ) 
(NH 4 )>CaH 2 (As0 4 ) 2 Efflorescent. Insol 
m H 2 0, easily sol in dil. HNO a +Aq (Bau- 
mann, Arch. Pharm. 36. 36 ) 
(NH4)Ca 8 H 2 (As04) 8 +3HA 
(NH4)Ca^,(A60 4 )e+3Hrf). (Bloxam, C 
N. 64. 163 ) 

Ammonium glucmum arsenate, NH4GIASO4 
+4^H,0. 

More stable than the correspondmg potas- 
sium salt. (Bleyer, Z anorg. 1912, 76. 291 ) 


H2SO4, and in hot arsenic acid+Aq contain- 
ing 75% arsenic pentoxide. 

Sol inhotconc. NHiOH-f-Aq, Completely 
hydrolyzed by caustic alkalies. 

Insol. m cone NH 4 C1+Aq and in 50% 
aoetic acid (Curtman, J. Am, Chem. Soc. 
1910, 32. 628.) 


Ammonium magnesium arsenate, 
NH 4 MgAs04 

SI sol. in H 2 0 Sol in acids. 

Anhydious salt is sol m 2784 pts H 2 0 at 
15°; m 15,904 pts. NH 4 OH+Aq (1 • 3) (0.96 
sp gr ); in 1386 pts. NH 4 C1+Aq ( 1 . 70); 111 
886 7 pts NIRCl+Aq (1 7), m 3014 pts. 
NH4CI (1 pt.)+NH 4 OH (0.96 sp gr.) (10 
pts ) +Aq (60 pts); in 32,827 pts magnesia 
mixture (Fresemus, Z anal. 3. 206.) 

Anhydrous salt is sol. in 4389 pts NH 4 NO s 
+Aq (1 : 50), in 2561.5 pts. KCl+Aq (1 : 
165); in 1422 pts. ammomacal solution of 3.5 
g. tortanc acid in 250 cc H 2 0, m 933 5 pts. 
ammomacal solution of 2 5 g citric acid in 
250 cc H 2 0. (Puller, Z. anal. 10. 62.) 

+mh 2 o. 

Sol. in 2656 pts H 2 0 at 15°; in 15,038 pts. 
NHiOH+Aq fl • 3) (0.96 sp gr.); in 844 pts. 
NEUCl+Aq (1 • 7), in 1315 pts NH4CI+A0 
(1 . 70); in 2871 pts. NH4CI (1 pt ) +NH4OH 
(0 96 sp gr.) (10 pts.) +Aq (60 pts ). (Fre- 
semus ) 

1000 ptL 

1000 pts. n 

NH4CI) dissolve 0 95 pt.. salt; 900 pts, H 2 0 
+100 pts NH4OH (sp. gr 0.8S0) c' ' 
0.07 pt salt. (Field, Chem Soe. 11. ( 

+6H 2 0 SI efflorescent SI. sol, 1: 

Very si sol m NH 4 OH+Aq 



HsO 

NH 4 NO°a+Aq 

5% 

NH 4 C1+Aq 

NH 4 OH+Aq 
lpt NH 4 OH + 
Aq (0 96) +4 pts 
HaO 

4% NH 4 OH + 
Aq+S% 
NH 4 C1+Aq 

0° 

0 03388 

0.09216 

0 08397 

0 00874 


20 

30 

40 

50 

0 02066 

0 02746 

0 02261 

0 11358 

0. 11758 

0 13936 

0 18945 1 

0 12284 

0 11264 

0 19016 

0 18889 

0 00958 

0 01173 

0 01005 

0.0133i 

60 

70 

80 

0 02103 

0 01564 

0 02364 

0 21115 

0 18880 
0.18945 

0 21952 
0.22092 

0 23144 

0 00902 
0.00949 
0.00912 

0.0489i 


Aq +10% 
NHtCl+Aq 


Ammonium manganous arsenate, 
NH 4 MnAs0 4 +6H 2 0 

Nearly msol 111 cold H 2 0; easily sol. in dil. ] 
acids; msol. in alcohol (Otto, J. pr 2. 414.) 
Ammonium sodium arsenate, NH4NaHAs04 
+4H 2 0 

Sol m H 2 0 (Uelsmann, Zeit. f ges. Nat 
23. 347.) 

Ammonium sodium hydrogen arsenate, 
(NH 4 ) 3 Na 3 H 0 (ABO,) 4 +6H 2 O 
Sol. m H 2 0. (Filhol and Senderens, C R 
94. 649 ) 

Ammonium strontium arsenate, NH4S1ASO4 

+y 2 n,o 

Sol by 10 days’ contact in 3229 pts. H 2 0, 
in 11,586 pts. dil. NIROI-I+Aq, in 199 pts. 


(Wenger, Dissert. 1911.) 

of a mixture of 1 pt. NH4CI m 7 pts. H 2 0, 
and in 1519 pts of a solution of 1 pt. NH4C1 
10 pts NBEOB+Aq and 60 pts H 2 0. 
1 ’ '6) 2" 


(Lefhvre, A. ch. 1892, (6) 27. 13 ) 

Ammomum uranyl arsenate, NH/UOidAsOt 
+xH 2 0 ^ 

Insol. in H 2 0, HC 2 H 3 0 2 , and saline solu- 
tions as NHiGl+Aq; sol. m mineral acids 
(Pullei, Z. anal. 10. 72 ) 

Ammonium vanadium arsenate, 

NH4(V0 2 ) 2 As04, and (NH,) 2 HAs04+ 
2(V0 2 ) 2 H 2 As0 4 

See Arseniovanadate, ammomum. 
Ammonium arsenate tellurate. 
o See Arseniotellurate, ammomum. 
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Antimony arsenate (?) 

Insol. m H 2 0; insol. in acids after ignition, 
but when fresh is sol. in cone boiling HC1+ 
Aq, and si sol. m HNO a +Aq (Dumas ) 

Barium arsenate, Ba 3 (As0 4 ) 2 

1000 pts pure H a O dissolve 0 55 pt. 
Ba s (As0 4 )», 1000 pts NH 4 C1+Aq (containing 
50 pts NH*C1) dissolve 1.95 pts Ba 3 (As0 4 ) 2 ; 
900 pts H 2 O+100 pts NH„OH+Aq(sp gr 
=0 88) dissolve 0 03 pt Bn3(As0 4 ) 2 (Field, 
Chem, Soc 11. 6.) 

Sol in cold HNOj, and HCl+Aq (Berze- 
lius), H 2 C 4 H 4 Oo, ami HC 2 H 3 0 2 +Aq (An- 
thon ) 

Solubility in H.O is not increased by pres- 
ence of NH 4 , Na, or K salts. (Laugier ) 

Not pptd in presence of Na citrate 
(Spiller ) 

+1J-2H 2 0. (Salkowsky, J pi. 104. 129) 

Barium hydrogen arsenate, BaHAs0 4 + 

UzHiO. 

Very si, sol in H 2 0, but decomp. thereby 
into Ba3(As0 4 )s and BaH 4 (AsOi) 2 . (Berze- 
lius ) 

SI sol. in cold acids. 

+H 2 0 SI sol in either BaClj+Aq or 
Na 2 HAs0 4 +Aq (Man mend, J. B 1864. 
237) 

Barium ieirahydrogen arsenate, BaH 4 (As0 4 ) 2 
+2H a O. 

Easily sol. in H 2 0. (Setteiberg, Berz. J. B, 
26. 206.) 

Difficultly sol in httle, butdecomp. by much 
H 2 0. Easily sol in IICl+Aq, less easily in 
HC 2 Hs0 2 +Aq (Hdrmann, Dissert, 1879.) 

Barium arsenate, acid, BaO, 2As„0 5 +4H 2 0. 
Very si sol. in H 2 0. (Mitscherheh ) 

Barium pyroarsenate, Ba 2 As 2 07 

Insol. in H 2 0, but decomp thereby into 
BaHAs0 4 +H 2 0. (Leffivre, C R. 108 1058.) 

Barium potassium arsenate, BaKAs0 4 
SI. decomp. by cold H 2 0, rapidly sol m 
dil. acids (Lefdvre, A. ch. (6) 27. 1 ) 

Barium sodium arsenate, BaNaAs0 4 + 
9H 2 0. 

(JGly, C R. 1887, 104. 1702 ) 

Barium arsenate chloride, 3Ba a (As0 4 ) a , BaCl». 

Insol. in H a O; sol m dil. HNOj+Aq 
(Lechartier, C. R. 66. 172.) 

Bismuth arsenate, basic, BiAs0 4 , 3Bi 2 O a 
Insol. in H 2 0. Sol. in mineral acids. 
(Cavazzi, Gazz. ch. it. 14. 289.) 

6Bi 2 O a , 2As 2 0 6 +8H 2 0 Mm. Rhagite 
Easily sol, in HCl+Aq; si. sol in HNO a + 
M 


Bismuth arsenate, BiAs0 4 +l4sH 2 0 
, Insol. m H 2 0. Insol in HNO a +Aq m 
presence of H 3 As0 4 , oi alkah arsenates +Aq; 
sol in HCl+Aq (Salkowsky, J. pr 104. r 

Not wholly insol. m HNO a +Aq. 
(Schneulei, J pr (2) 20. 418.) 

Very sol. in H a As0 4 +Aq (Dumas ) 

Insol. in Bi(NO a ) a +Aq (Dumas.) 

Sol in Bi(NO a ) a +Aq. (Salkowsky.) 

Insol. in con#. Bi(NO a ) a +Aq containing a 
small quantity of HNO a (Schneider,) 

Bismuth copper arsenate, Bi 2 Cu 2 oAsioH 44 07o 
=Bi 2 O a , 20CuO, 5 As, 0,+22H,0 
Min. Mixite Decomp. by dd IIN0 3 +Aq 
mto insol. BiAs 0 4 , and Cu 3 (As0 4 ) 2 , which 
goes into solution. (Dana ) 

Bismuth uranyl arsenate, Bi 2 (As0 4 ) 2 , 
8BiO a Hj, (U0 2 ),(As0 4 ) 2 . 

Min Walpurgite. 

Cadmium arsenate, Cd 3 (As0 4 ) 2 
Ppt. (Salkowsky, J pr 104. 129 ) 

2CdO, As 2 0 6 (Lefdvre, C R. 110. 405.) 
5CdO, 2 As 2 0 6 +5H 2 0 Ppt. (Salkowsky.) 

Cadmium py roar senate, Cd 2 As 2 07 
(de Schulten ) 

Cadmium hydrogen arsenate, CdHAs0 4 + 
H a O. 

Decomp by H 2 0 (Domel, B. 12. 1279 ) 
CdH 4 (As0 4 ) 2 +2H 2 0 Decomp by excess 
of II 2 0. (de Sehulten, Bull, Soc. (3) 1. 473.) 

Cadmium potassium arsenate, 2CdO, K a O, 
As a O a 

(Lefhvie, C. R. 110. 405 ) 

Cadmium sodium arsenate, CdO, 2Na a O, 
As a O a * 

Slowly sol in dil, acids, (Lef&vre, C. R. 
110. 405.) 

2CdO, 4Na a O, 3As»O a (Lcfevre ) 

Cadmium arsenate bromide, 3Ccl a (As0 4 ) 2 , 
CdBr a . 

Sol. in very dil. HNO a +Aq (de Schulten, 
Bull Soc (3) 1. 472.) 

Cadmium arsenate chloride, 3Cd 3 (As0 4 ) 2 , 
CdCl a . 

Sol in very dil. HNO a +Aq. (de Schulten ) 
Caesium arsenate, Cs a O, 2As 2 0 6 +5H a 0 
Ppt. (Ephraim, Z. anorg. 1910, 65. 246.) 
Calcium arsenate, Ca a (As0 4 ) 2 +3H 2 0. 

Ppt. Insol. m H a O; sol. m H 3 As0 4 +Aq. 
(Kotschoubey, J pr. 49. 182 ) 

Calcium pyroarsenate, Ca 2 As 2 07. 

Slowly decomp by cold H 2 0 into CaHAs0 4 
+1HR 2 0 (LefSvre.) 



arsenate, basic, cupric 


T "“ 1 ‘ n Hj°. (Debray, A, ch (3) 61 . 419.) 
, +H 2 0. Min Haidmgente. Easily sol in 
acids 

+2^H a O Mm. Pharmacohte Easily sol 
in acids. 

+3H 2 0. Insol. m H 2 0, sol. m HC1, HNO, 
or HjA&Oi+Aq; also in (NH,) 2 S0 4 , NH.NO,’ 
NH 4 C s H 3 0 2 , and NH 4 C1+ Aq (Pfaff ) ’ 

Calcium ieirahydrogen arsenate. 
CaH 4 (As0 4 ) 2 
Sol m H 2 0. (Graham.) 

+HaO SI sol m H.O Decomp, by 
much hot, H 2 0 into H 3 As0 4 and CadAsO.l. 
(Hermann, Dissert. 1879.) 1 

Calcium iron (ferric) arsenate, 6CuO 4F P „0. 
5Ae»O s +15H 2 0 (?) ’ 3 *’ 

M111 Arseniosidmie. Sol in acids 


Mm Picrophm macoltte Easily sol in 
acids 

Ca 3 (As0 4 ) 2 , Mk 3 (As0 4 ) s Sol. in HNOs+ 
Aq. (Kulm.) 

Min. Berzeliite. Sol 111 HNO a +Aq 
GasMgoHi 4 (As0 4 )i 4 -f-49H 2 0. Mm Wap- 

plerile 

Calcium potassium arsenate, CaKAs0 4 . 

(Lef6vre, A. ch. (0) 27. 5 ) 

Calcium sodium arsenate, CaNaAs0 4 
(Lefosvre, A ch. (0) 27. 1 ) 

4CaO, 2Nn 2 0, 3 Ah 2 0 4 , Not attacked by 
boiling H s O; easily sol in dll. acids (Le- 
fkvre,) 


Mill. Uranospimle. 


See Arseniovanadate, calcium. 

Calcium arsenate chloride, Ca 3 (AsOi) 2 , CaCl 2 . 

Insol in H 2 0, sol. in dll HNO a +Aq 
(Lechartier, C. R 66. 172.) 

3Ca 3 (As0 4 ) 2 , CaCl 2 . As above (Le- 
chartier.) 

Cerous arsenate, CcHAs0 4 . 

Insol, m HjO. Sol. in arsenic acid+Aq. 
(Berzelius.) 

Ccric^hjjdrogen arsenate, Ce(HAsO„) 2 + 

Ppt Insol. in HoO and dll acids (Bar- 
bien, B. 1910, 43. 2216.) 

Ceric^dihydrogen arsenate, Ce(H a As0 4 ) 4 + 

Sol. in cone. IIN0 3 . (Barbicn l. c.) 


Chromic arsenate, 2Cr 2 0 3 , 3As 2 0 6 
Insol m H 2 0 and cone, boiling acids. (Le- 
ftvi-e, A. ch (6) 27. 5 ) 

I Chr °3A C $ otassium arsenate, 2Ci 2 0 3 , 3IC 2 0, 
(Lef&vie.) 

Chromic sodium arsenate, 2Cr 2 O s , 3Na„0, 

I 3As 2 0 5 " ’ 

(Lef&vre ) 

Cobaltous arsenate, basic, 4CoO, As 2 0 5 , 
Easily sol m acids (Gentele, J. B. 1861, 


19.) 

Go(CoOH)As0 4 Insol m H 2 0, difficultly 
sol. in acids (Colonano ) 

Cobaltous arstTnate, Co 3 (As0 4 ) 2 -f 8H a O 
E’pt Insol even in boding H 2 0; easily 
ni m A H , N ?'’F, and NH 4 OH+Aq; sol. in 
H 3 As0 4 +Aq (Proust), sol. in dil. FeSO.,+Aq 
(Karsten, Pogg. 60. 266.) 
nc^P™ Erylhrite, Easily sol. in 

« 5 ui°®’ 2 Asj 0 6 +3H 2 0 Insol m II 2 0; dif- 
273 ) S °* 1U acids ' (Coloriano, C, R. 103. 

2CoO, As 2 O s SI attacked bv boiling HoO ; 
easily sol. m dil. acids (Lefdvre.) 

Cobaltous hydrogen arsenate, CoH 4 (As0 4 ) 2 
1 Sol in HjO: 

Cobaltous potassium arsenate, CoICAs0 4 
(Lefevre.) 

Cobaltous sodium arsenate, CoNaAs0 4 
(Lefevre.) 

4CoO, 2Na 2 0, 3As 2 0 3 . (LefAvre.) 

Cobaltous vanadium arsenate, 

1 Co(V0 2 ) 2 H 2 (As0 4 ) 2 +8H 2 0. 

See Arseniovanadate, cobaltous. 

Cobaltous arsenate ammonia, CWAsO,d„ 

1 NH 3 +7H 2 0. ’ 

(Ducra, A ch. 1901, (7) 22. 185 ) 
Co 3 (As0 4 ) 2 , 2NH 3 +6H s O. (Ducru, l c ) 
Co 3 (As0 4 ) 2 , 3NH 3 +5H 2 0. (Ducru; l 0!) 
Cuprous arsenate, 2Gu 2 0, As 2 O c . 

(Hampe, Dissert. 1874.) 

4Cu a O, As 2 Oj. (Hampe, l c.) 

Cuprous pproarsenate, Cu 4 As 2 O r . 0 
Ppt. Sol. m NH 4 OH or KOH+Aq 
(Reichard, B 1898, 31. 2166.) 

Cupric arsenate, basic, 8CuO, As,0 s 4- 
12H 2 0 ' 

Min. ChalcophyUite Easily sol, m acids 
and NH 4 OH+Aq. 

‘ 6CuO, As 2 0 £ +3H 2 0 Min Aphanesite 
Choclaaite. Sol. m acids and ammonia. ’ 
5CuO, As 2 0 6 H-2H 2 O. Mm. Erimte Sol 
l HN0 3 +Aq. 
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+5H 2 0. Mm. Cornwallite Sol in acids, 
and NHiOH+Aq. 

+t)H«0. Min. Tirohle. 

4CuO, AbjOs+HjO Insol m II 2 0 (De- 
bray, A, eh. (3) 61. 423 ) 

Mm. Olivemle Sol in aoids, and NH 4 OH 
+Aq, decomp by hot, KOH+Aq 
+7H 2 0. Min Euchrmle. Sol m IINO3+ 
Aq 

+4J-'2H 2 0. (Hu'sch, C C. 1891, I. 15 ) 

Cupric arsenate, Cu 3 (As0 4 ) 2 
Insol m H 2 0. Easily sol. in HCl+Aq, si. 
sol. in other acids; sol in NH 4 OH+Aq 
(Colonano, C R. 103. 273 ) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Insol. 111 liquid NHj. (Fianjdm, Am. Ch. 
J. 1808, 20. 827 ) 

+4H 2 0 Decomp by hot H a O. (Debray) 
+5H-0 M111. Tnchalcite Easily sol, in 

cold HCl+Aq 

Cupric arsenate, acid, 6CuO, 2As 2 0 6 . 

Sol in H,S0 3 +Aq (Vogel.) 

+3H 2 0. (Salkowsky ) 

+8, 0y 2 , and 12j^H s O (Hirsch ) 
CuHAsO„+H 2 0. Insol in H 2 0. (Color- 

lal + 1J^H S 0. Insol. m H 2 0' (Debray, A. I 
oil. (3) 61. 419.) 

8CuO, 3 As 2 0 6 +12H 2 0. (Hirsch.) 


Cupric arsenate ammonia, Cu 3 (As0 4 ) 2 , 
r 3NH 3 +4H 2 0 

' Insol. m cold or hot H a O (Damour, J. pr 

37 2CuC>! As 2 O fi) 4NH 3 +3H 2 0. Decomp by r 
H 2 0 (Schiff, A. 123. 42.) 

Cupric arsenate calcium carbonate, 5CuO, 
As 2 0 6 , CaC0s+4H 2 0, or 9H 2 0. 

Mm. Tyrohte. Easily sol. in acids, and 
NH 4 OH+Aq * 

Cupric arsenate sodium chloride, 2Cu 3 (As0 4 ) 2 , 
NaCl+7^H 2 0. 

Dccomp by hot H>0. (Hirsch, Dissert. 

1801.) 

3Cu 2 (As 0 4 ) 2 , 2NaCl+13J4H 2 0. 

+17)^H 2 0. (Hirsch, Z.c.) 

5Cu 3 (As0 4 ) 2 , 3NaCl+23H 2 0. (Hirsch.) 

Didymium arsenate, Di 2 Hs(As0 4 ) 3 . 

Ppt Insol. in H 2 0; si. sol. in weak acids 
(Mangnac, A ch (3) 38. 164 ) 

5Di 2 (As0 4 ) 2 , As 2 0 2 +3H 2 0 Ppt. 

Glucinum arsenate, G1 2 (As 0 4 ) 2 
Insol. m H 2 0, sol. in H 3 As0 4 +Aq, (Ber- 
zelius ) 

Glucinum hydrogen arsenate, G1 HAs 0 4 , 
Obtamcd in impure state by heating As a O s 
with Gl(OH) 2 in a sealed tube at 220°, 
(Bleyer, Z anorg 1912, 75. 287.) 


Cupric lead arsenate, 3CuO, PbO, AsiO { + 
2H 2 0 

Mm Bayldomle. Nearly msol mHN0 3 + 
Aq, 

Cupric potassium arsenate, CuKAs0 4 
Slowly sol in NII 4 OH+Aq, easdy sol in 
acids. (LefSvre, A, ch. (6) 27. 5.) 

SCuO, K 2 0, As 2 0 6 . Easily sol. in dil. acids. 
(Lef&vre.) 


Cupric sodium arsenate, CuNaAs0 4 . 

(Leffevie.) 

3CuO ;t Na a O, 2As 2 0 6 Very sol 


dil. 


acids. (Lefevre ) 

2Cu 3 (As 0 4 ) 2 , N nil 2 AsO 4 + 5II«0 Ppt 
(Hirsch, C C. 1891, I. IS.) 

6Cu 3 (As0 4 ) 2 , 2NaH 2 As0 4 , Na 2 HAs0 4 + 
Vd'A H 2 0, or 16H a O. Ppt. (Hirsch.) 

3Cu 8 (As0 4 ) 2 , Na 2 HAs0 4 +9MH 2 0 Ppt. 
(Hirsch.) 

4Cu 3 (As0 4 ) 2 , Na 2 HAs0 4 +llH 2 0. Ppt 
(Husch.) 


Cupric uranyl arsenate, Cu(U0 2 ) 2 (As0 4 ) 2 + 
8H 2 0. 

fWerther, A. 68. 312.) 

Min. Zeunenle. 

Cupric vanadium arsenate, 

• Cu(V0 2 ) 2 H 2 (As0 4 ) 2 +3H 2 0 

See Arseniovanadate, cupric. « 


Glucinum Ze/rohydrogen arsenate, 
GlH 4 (AsOp 2 

Very hydroscopic. (Bleyer, Z. anorg. 1912, 
76. 287 ) 

Glucinum potassium arsenate, KGlAs0 4 , 
HG10+6H a O. 

Unstable. Amorphous Easily hydrolyzed, 
giving moye basic salts. (Bleyer, Z. anorg. 
1912, 76 289.) 

Glucinum sodium arsenate, NaGlAs0 4) 
HG10+6H 2 0 

Unstable Easily hydrolyzed. (Bleyer, 
Z anorg. 1912, 76. 290.) 


Iron (ferrous) arsenate, Fe 3 (As0 4 ) 2 + 

6h 2 o n 

Ppt. SI. sol in NH 4 OH+Aq. Insol in 
(NH 4 )aAs0 4 +Aq or other NH 4 salts+Aq. 


(Wittstein ) 

+8II 2 0 Min. Symplesite, Sol 1 
Aq 


HC1+ 


Iron (feme) arsenate, basic, 16Fe 2 0 3 , As.O. 
+24H 2 0. 

Insol. in NH 4 OH+Aq (Berzehus.) 
2Fe 2 0 3 , As 2 0 6 +12H 2 0. Insol. in NH 4 OH 
+Aq 

3Fe 2 0 3 , 2 As 2 0 3 , 

3Fe 2 (As0 4 ) 2 , Fe 2 0«H„+12H 2 0. Min. 
Pharmacoaidente, Easily sol in acidR- 
deoomp. by KOH+Aq 
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Iron (ferric) arsenate, Fe 2 O a , As 2 0 6 
Ppt Insol. in H 2 0. Deeomp by hot TRO 
Sol in HC1, H 2 S0 4 and HNO„ (Metzke, 
Z. anorg. 1898, 19. 473.) 

* +4H a O Min. Scorodite. Easily sol. m 
HCl+Aq; insol in HNOa+Aq 

+8H 2 0. Insol in H«0. When freshly 
pptd., sol 111 NH 4 OH+Aq Sol. in HC1, or 
HN0 3 +Aq Insol in HC 2 H„0 2 , or NH 4 
salts +Aq (Wittstom ) 

Sol. m warm H 2 S0 3 -f— « 

Aq. (Berthier, A ch. (3) 7. 7 

Iron (ferric) arsenate, acid, Fe a O a ,3As»O l 
-I-I6.7H2O 

Ppt ; si sol. m acids with a yellow color, and 
in NH 4 OH+Aq with a red color. (Mctzke, 
Z anorg. 1898, 19. 476.) 

2Fe 2 0 3 , 3Ah 2 0 5 +12H 2 0 Insol in H 2 0 
HC 2 H 3 0 2 +Aq 
Sol m mineral acids 
Sol. only m cone. II 3 As0 4 +Aq, 

Sol. m (NH 4 ) 2 As0 4 , and other NH4 salts 
+Aq (Wittstem ) 

Sol. in NH 4 OH+Aq. 

+22^H S 0. Ppt. SI. sol. m acids with 
a yellow color, and in NH 4 OH+Aq with a red 
color. (Metzlcc, Z anorg 1898, 19. 476.) 

Iron (ferroferric) arsenate, GFeO, 3Fe a Oa, 
4 As 2 0 6 +33H 2 0. 

Insol mll 2 0, Sol. m IICl+Aq Decomp 
by KOII+Aq (Wittstom, J. B. 1866. 243 ) 

Iron (ferric) lead arsenate, 5Fe 2 (AsOi) 2 , 
Pb s (As0 4 ) 2 . % 

Min. Carmine Spar. Carmimte. Sol. in 
acids, KOH+Aq dissolves out As 2 0 6 . (Sand- 
berger.) 

Iron (ferric) potassium arsenate, 2Fe 2 0a 
3K 2 0, 3As 2 0 5 . 

Not attacked by boiling H 2 0; easily sol in 
dil. acids (LefSvrp ) 

FejC’a, K 2 0, 2As s O». (Leffivre.) 


Lanthanum arsenate, La 2 H 3 (As0 4 ) 2 . 
(Frerichs and Smith.) 

Doubtful (Cleve, B. 11. 910.) 

Lead arsenate, basic, 15Pb0,2As 2 0 6 (?) 

Ppt (Stromholm, Z. anorg. 1904, 38. 446.) 
Lead arsenate, Pb 3 (As0 4 ) 2 . 

Insol. in HjO, NIROH, or NII 4 salts+Aq. 
(Wittstem ) 

Sol. in 2703.5 pts HC 2 H 3 0 2 +Aq contain- 
ing 38.94% HC 2 H 3 0 2 . (Bertrand, Mornt. 
Sciont, (3) 10. 477.) 

Sol m sat. NaCl+Aq. (Becquerel, C. R 
20. 1523.) 


Not pptd. in presence of Na citrate. 
(Spiller.) 

Lead pj/roarsenate, Pb 2 As 2 0 7 
Insol. in H a O or HC 2 H 3 0 2 +Aq Sol. m 
HC1, or HN0 3 +Aq (Rose ) 

Decomp, by cold H 2 0 (Lefbvre.) 
+H 2 0=PbHAs0 4 Ppt. (Salltowsky, J. 
pr. 104. 109.) 

Lead potassium arsenate, PbKAs0 4 . 

(Lef&vre, A. oh. (6) 27. 5.) 

Lead sodium arsenate, PbNaAs0 4 . 

(Lefhvre.) 

4PbO, 2Na 2 0, 3As 2 0 3 . Superficially de- 
comp. by cold BUO (Lef&vre.) 

Lead arsenate chloride, 3Pb 4 (As0 4 ) 2 , PbClj. 


Aq 

Lithium arsenate, Li 3 As0 4 . 

Ppt. Sol. in dil acids and in HC 2 H 3 0 2 + 
Aq. (de Schulten, Bull. Soc (3) 1. 479.) 

LiH 2 AsC 4 + 3 / 2 H 2 0. Decomp. byH 2 Ointo 
H 3 As0 4 and Li 2 As0 4 . (Rammelsberg, Pogg. 
128. 311.) 

Magnesium arsenate, Mg 3 (As0 4 ) 2 . 

Ppt 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+7H s O. +8H 2 0, +10H a O, and +22H s O. 
(Gruhl, Dissert. 1897.) 

+8H 2 0 Mm. HOmesite, Insol, in H 2 0; 
easily sol. m acids. 

Magnesium hydrogen arsenate, MgHAs0 4 . 

++jH 2 0. Insol. in H 2 0. (de Schulten, C. 
R. 100. 263.) 

+6H 2 0. (Schiefer) 

Tnsol. iiH._. 

— ,6 pts. (Thompson.) 
HNOj+Aq before igmtion, but 
insol. in acids after igmtion. (Graham, A. 29. 


Magnesium fefrahydrogen arsenate, 
MgH 4 (As0 4 ) 2 . 

Very deliquescent; sol, m H 2 0. (Schiefer.) 
Magnesium potassium arsenate, MgKAsQ*. 

Insol. in, but decomp, by cold H 2 0, (Rose.) 
Easily sol. in dil. acids (Lcfovrc.J 
+7H 2 0. (Kinkelin, Dissert, 1893.) 

4MgO, 2K 2 0, 3As 2 0t Not attacked, by 
boiling H 2 0; slowly sol. in dil. acids. (Le- 
ffivre.) 

Magnesium potassium hydrogen arsenate, 
’ KMgH(As0 4 ) 2 +a;H 2 0 . 

Decomp, by H s O (Kinkelin, D tsei't. 

1J83.) 
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M g a KH 2 ( AsO 4 ) 3 + 5H 2 0 . (Chevron and 

Droixhe, J. B. 1888, 523.) 


Magnesium potassium sodium arsenate, 
MgsKNaCAsOOi+lOHjO. 

(Kinkelin, Dissert. 1883.) 

Magnesium sodium arsenate, MgNaAs0 4 . 

Insol. in IRO Very si. sol. m dil. acids. 
(Lef&vre.) 

4MgO, 2Na 2 0, 3As 2 0„. (Lef&vre.) 


Magnesium vanadium arsenate, 

MgH 2 (V0 a ) 2 (As0 4 ) 2 +9H 2 0 and 
MgHAs0 4 , 2(V0 2 )H a As04+9H 2 0. 
See Arseniovanadate, magnesium. 


Magnesium arsenate chloride, Mg 3 (As0 4 )2, 
MgCl 2 

Insol. in H 2 0; sol. m dil HN0 3 +Aq 
(Leehartier, C. R 65. 172.) 


Magnesium arsenate fluoride, Mg 3 (As0 4 ) 2 , 
MgFs. 

Insol. in H 2 0; sol. in dil IINOj+Aq. 
(Leohai'tier.) 


Manganous arsenate, basic, 6MnO, As 2 0 5 + 
3H 2 0 (?). 

Mm. Chondioarsemte, Easily and com- 
pletely sol. m dil. HC1, and HNOa+Aq. 


Manganous arsenate, Mn 3 (As04) 2 +H 2 0. 
Insol. m H a O, si. sol. in aoids. (Colonano, 
. C. R 108. 273.) 

5MnO, 2 As 2 0 6 +5H 2 0. Insol. in H 2 0. 
(Coloriano.) 

2MnO, As 2 0 6 SI. decomp, by cold H 2 0, 
but rapidly on heating (Leftvre ) 
MnHAs04+H 2 0 Decomp, by boiling 
H s O mto 5MnO, 2As 2 0 6 +5H 2 0. Sol in 
HN0 3 , H,S04, or H 3 As0 4 +Aq. 


Manganous ie/rahydrogen arsenate, 
MnH 4 (As04) 2 . 

Dehquescent. Easily sol. inH 2 0. (Sohiefer.) 


Manganous potassium arsenate, MnKAs0 4 . 
(Lef&vre, A. ch. (6) 27. 5.) 


Manganous sodium arsenate, MnNaAs04. 
Very sol m dil. acids (Lef&vre.) 

2MnO, 4Na 2 0, 3As 2 0 6 Not attacked by 
boiling H 2 0; veiy sol. in dil acids (Lef&vie.) 

• 

Manganous arsenate chloride, Mn 8 (As0 4 ) 2 , 
MnCl 2 

Insol. in H 2 0; sol. in dil. HNO s +Aq. 
(LechaItiel■, A. 68. 259 ) 

Manganic arsenate, Mn a (As04) 2 -|-2H 2 0. 

Insol. in H a O; sol. m acids. 

Mercurous arsenate, (Hg 2 ) 2 (As04) 2 . 

Insol. in H 2 0; diflicnltly sol. m acids. 
(Coloriano, C. R. 103. 273.) Ppt (Haack, 
C. C. 1890, II, 736.) 


xig 2 (As0 3 ) 2 . Insol. in H 2 0, HC 2 H 3 0 2 , or 
alcohol. Decomp, by cold HCl+Aq. SI sol. 
m cold HN0 3 +Aq, from which it is precipi- 
tated by NH4OR as F TT ‘ “ " ' 

Pogg. 41. 424.) 


3 HgjHAsCL (Simon, 


Mercurous hydrogen arsenate, Hg 2 HAs0 4 . 

Insol. in H 2 0, HC 2 H 3 0 2j or NH 4 OH+Aq. 
Decomp, by cold HCl+Aq, sol. in cold HN0 8 
+Aq without decomp; veiy si sol without 
decomp, in NH4N0 3 +Aq (Simon, Pogg. 41. 
424.) ( 


Mercuric arsenate, Hg 3 (As0 4 ) 2 . 

Ppt. Sol. mH 3 As0 4 orHN0 3 +Aq, (Berg- 
,an) Very si. sol. in H 2 0. Easily sol. in 
HCl+Aq. SI sol m HN0 3 +Aq. Insol. in 
H 3 As0 3 +Aq (Haack, C C 1890, II. 736.) 


Mercurous silver arsenate, Hg 2 AgAs0 4 . 

Sol in hot cone HNOs. (Jacobsen, Bull. 
Soc. 1909, (4) 6. 948 ) 


Mercurous arsenate nitrate, Hg 3 As04, HgNO a 
+HjO 

Insol m H 2 0 or HC 2 H 3 0 2 , sol. in I1N0 3 + 
Aq (Simon, Pogg. 41. 424.) 

3Hg 3 As0 4 , 2HgN0 3 , 2Hg 2 0 Ppt. (Haack.) 

Molybdenum arsenate. 

Ppt. 

Nickel arsenate, basic, 5NiO, As 2 O 0 
Min — — (Bcrgemann.) 

Ni(NiOH)As0 4 . Difficultly attacked by 
acids or alkalies. (Colonano, Bull. Soo. (2) 
46.241.) r 

5NiO, 2As 2 Os+3H a O. As above. 


Nickel arsenate, Ni 3 (As04) 2 . 

Min (Bergemann ) 

+*H 2 0. Insol in H 2 0, Sol, 111 H 3 As04, 
and cone mineral acids. Easily sol m 
NH 4 OH+kq. 

+2H.O. Insol. in H 2 0; difficultly sol in 
ads. (Colonano, Bull, Soc 46. 241 ) 
+8H 2 0. Mm. Nickel-bloom, Anndbergite, 
Easily sol. in acids. 

NiHAs0 4 +H 2 0. Sol. in H 2 0. Difficultly 
attacked by acids. (Coloriano, C. R. 103. 
274.) 


Nickel potassium arsenate, 12NiO, 3K 2 0, 
5As 2 0 3 
(Lef&vre ) 

2NiO, lv 2 0, As 2 O t . Rapidly sol. in dil, 
aoids. (Lef&vre.) 


Nickel sodium arsenate, NiNaAs0 4 . 

Very slowly sol. m dil acids (Lef&vre.) 
4NiO, 2Na a O, 3As 2 O s . (Lef&vre.) 


Nickel arsenate ammonia, 
Ni 3 (As04) 2 ,NH 3 +7H 2 0. 
Ni 3 (As0 4 ) a ,2NH a +6H 2 0. 

Ni 3 (As0 4 ) 2 j 3NH 3 +5H 2 0 . (Ducru, C. R. 
1900, 131. 703.) 
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Palladium arsenate (7). 

Ppt 

Platinum arsenate (?) 

’ Ppt. Sol in HNOa+Aq 
Potassium arsenate, K 3 As0 4 . 

Deliquescent Very sol. in H 2 0 (Graham, 
Pogg. 32. 47 ) 

Insol. in ethyl acetate (Naumann, B 
1004, 37. 3601.) * 

Potassium hydrogen arsenate, K 2 HAs0 4 . 

Sol. m H 2 0 

Potassium dihydrogen arsenate, KH 2 As0 4 
Sol in 3.3 pts H 2 0 at 6°, forming a solu- 
tion of sp. gr 11134. Much more sol. in hot 
H 2 0. Insol m alcohol 
Sol, m 26,066 pts boiling cone alcohol. (Wenzel ) 


Potassium sodium hydrogen arsenate, 
KNaHAs0 4 +16H 2 0. 


Sol mH 2 0. 

Iv s Na 3 Ho(AB0 4 ) 4 +9H 2 0. Sol. in H 2 0, and 
not easily deoomp. thereby into its constitu- 
ents (Filhol and Sendeiens, C R 96 . 343.) 


Potassium strontium arsenate, KSrAs0 4 
(LefeSvre, C, R. 108. 1058 ) 


Potassium vanadium arsenate, Iy(V0 2 ) 2 As0 4 

+2HH a O. 

See Arsemovanadate, potassium. 


Potassium zinc arsenate, KZnAsOi. 


(Lefdvie ) 

Potassium arsenate sulphate. 

See Arsemosulphate, potassium. 


Rhodium arsenate (7) 

Ppt. 

Rubidium me/aarsenate, RbAsOi. , 

Sol. m H 2 0 (Bouchonnel, C R 1907, 
144. 642.) 


Rubidium arsenate, RbsAs0 4 +2H 2 0 
Very hydioscopic; sol, m II»0 to give an 
alkaline solution. Absorbs C0 2 from the an. 
(Bouchonnet, l c ) 

Rubidium pi/roarsenate, Rb 4 As 2 0j 
(Bouchonnet, Z.c.) 

Rubidium hydrogen arsenate, Rb 2 IIAsOi+ 

+h 2 o 

Absorbs C0 2 from the air, Very hydro- 
scopic, sol. in HjO. Insol. in alcohol. (Bou- 
chonnet, l.e.) 

Rubidium dihydrogen arsenate, RbH 2 As0 4 . 

Not hydroscopic. Very sol. in H 2 0, aq 
solution is acid to litmus (Bouchonnet, l.o.) 


Sliver arsenate, Ag.AsOi. 

Insol in HjO. Sol. m acids; easily so 
in H 3 As0 4 +Aq. (Joly, C. R. 103. 1071.) 


1 1 H 2 0 dissolves 0 0085 g Ag 3 A&0 4 at 20°. 
(Whitby, Z. anorg. 1910, 67 . 108 ) 

Much less sol. in H 3 As0 4 than Ag 3 P0 4 
(Graham.) 

Sol in NH 4 OH+Aq. (Scheele.) 

Sol in (NH 4 ) 2 C0 3 +Aq Insol. in NH 4 
tlphate, nitrate, or succinate +Aq (Witt- 
stein ) 

Very si. sol in NH 4 N0 3 +Aq, more easily 
l HC 2 H,0 2 +Aq. (Graham ) 

Sol. in Na 2 S 2 0 3 -|-Aq, but not so easily as 
Ag 3 P0 4 

Not pptd. m presence of Na citiate. 
(Spiller ) 

Insol. in liquid NH 3 . (Gore, Am. Ch J 
1898, 20 . 829 ) 


Silver hydrogen arsenate, Ag 2 ITAs0 4 . 

Deoomp by H 2 0, with formation of 
Ag 3 As0 4 (Setterberg, Berz J. B. 26 . 20S ) 
AgH 2 As0 4 . Decomp, by H 2 0 (Joly, C. 
R. 103. 1071.) 

Ag 2 0, 2 As 2 0 6 Decomp by H 2 0 Rather 
si sol m HN0 3 +Aq Very easily sol. in 
NH 4 OH+Aq (Hurtzig and Geuther, A 
111.168). 


Silver arsenate ammonia, Ag 3 As0 4 , 4NH a 
Easily sol. in H.,0 (Widmann, Bull Soe. 
(2) 20. 64 ) 


Silver arsenate sulphate, 3Ag.O, As 2 O b , S0 3 
Decomp by H 2 0, with separation of 
Ag 3 As0 4 ; decomp, by dil. H 2 S0 4 +Aq, (Set- 
terberg, Berz J. B. 26 . 209 ) 

Sodium arsenate, Na 3 As0 4 -fl2H 2 0 
Peimanent in dry air Sol. in 3 57 pts. H 2 0 
at 15 5°. (Graham ) 100 pts I1 2 0 at 15,5° 
dissolve 28 pts Na 3 As0 4 -j-12H 2 0. (Ber- 
zelius ) Sol m 3 75 pts. H a O at 17°, or 100 
pts. H 2 0 at 17° dissolve 26.7 pts ; or sat, 
Na 3 As0 4 +Aq at 17° contains 21 1% Na 3 As0 4 
+12H 2 0 or 10.4% Na 3 As0 4 , and has sp gr. 
11186. (Schrff, A. 113. 350.) 

Melts m crystal H 2 0 at 85 5° 



(Schiif, calculated by Gerlach, Z, anal. 8. 286.) 

"Aweniate of soda" dissolves m 60 pts. boiling 
alcohol (Wenzel.) 

+4J4H 2 0. (Hall, Ghem. Soe. 61 . 93 ) ’ 
,-j-10H 2 O. Efflorescent. (Hall.) 
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Not efflorescent (Schiff ) 

Solubility in Pb(N0 3 ) 2 +Aq. A table is 
given which records the g of As 2 0 6 in 100 cc 
of the filtrate. (Curry, J Am Chein. Soc. 
1915, 37. 16S5.) 

+7^H 2 0 (Lescoeur, C. R 104. 1171 ) 
+12H 2 0. Efflorescent. Sol. m H 2 0; sol 
m 1.79 pts II 2 0 at 14°; or 100 pts I1 2 0 at 
14° dissolve 56 pts N a 2 HA s0 4 + 12H 2 0 Sat. 
Na 2 HAs0 4 +Aq contains 35 9% Na 2 HAs0 4 + 
12H 2 0, or 16 5% Na 2 HAs0 4 , and has sp gi.= 
1.1722 (Schiff, A. 113. 350.) 

100 pts HsO at 7 2°' dissolve 22.208 pts. (Thorap- 

100 pts H 2 0 dissolve 17 2 pts. Na 2 HAsOi+ 
12H a O at 0°, and 140 7 pts at 30°. (Tilden, 
Chem. Soc. 45. 409 ) ~ 

Melts in crystal H s O at 28°. (Tilden ) 


% 

Sp gr 

% 

Sp gr 

% 

Sp gr 

1 

1 0042 

15 

1 0665 

29 

1 1358 


1 0084 

16 

1 0712 

30 

1 1410 

3 

1 0126 

17 

1 0759 

31 

1 1463 

4 

1 0168 

18 

1 0807 

32 

1 1516 


1 0212 

19 

1 0855 

33 

1 1569 

6 

1 0256 

20 

1 0904 

34 

1.1623 

7 

1 0300 

21 

1 0953 

35 

1 1677 

8 

1 0344 

22 

1 1003 

36 

1 1731 

9 

1 0389 

23 

1 1052 

37 

1 1786 

10 

1 0434 

24 

1 1103 

38 

1 1841 

11 

1 0479 

25 

1 1153 

39 

1 1896 

12 

1 0525 

26 

1 1204 

40 

1 1952 

13 

1 0571 

27 

1 1255 



14 

1 0618 

28 

1 1306 




(Schiff, calculated by Gerlach, Z. anal. 8. 280.) 


More sol. in H 2 0 than Na a As0 4 oi 
Na 2 HAs0 4 . (Schiff.) 

+2H 2 0 Efflorescent. (Joly and Duffet, 
C. R. 102. 1391.) 

Sodium Inhydrogen diarsenate, 

° Na,H a (As0 4 ) a +3E 2 0. 

Sol. in HjO. (Filhol and Senderens, C. R 
96. 343.) 

Sodium strontium arsenate, NaSrAsOi. 

Not attached by boiling H 2 0. (Lcfdvre ) 
+9H a O. Scarcely sol mH 2 0. (Joly, C.R. 
104. 905.) 

+18H 2 0. (Joly ) 

Sodium uranyl arsenate, Na(U0 2 )As0 4 
Ppt. (Werther, A. 68. 312.) 


Sodium zinc arsenate, NaZnAsO., 

Slowly sol m dil. acids. (Lefevre.) 
Na 2 ZnAs 2 C>7. As above. (Lef&vre.) 

Sodium arsenate fluoride, Na a As0 4 , NaF + 
12H 2 0. 

Sol in 9.5 pts. H 2 0 at 25°, and 2 pts at 
75°. (Bnegleb, A 97. 95.) 

Sodium arsenate stannate, 6Na 2 0, 2As 2 O s , 
SnO 2 +50H 2 O. 

More difficultly sol. than sodium stannate. 
(Haeffely, Phil Mag (4) 10 290.) 

5Na a As0 4 , Na 2 SnO a +60H 2 O (Prandtl, 
B. 1907, 40. 2133 ) 


See Arseniotungstate, sodium. 
Strontium arsenate, Sr 3 (As0 4 ) 2 


Strontium pyroarsenate, Sr 2 As 2 0v 
Decomp, by cold H 2 0 into SrHAs0 4 + 
1^H 2 0. (Lefevre.) 

Strontium hydrogen arsenate, SrHAs0 4 + 
1^H 2 0 

Insol in colS, but decomp, by hot H 2 0 into 
a basic, and a sol. acid salt. 100 pts IJ 2 0 at 
15 5° dissolve 0.284 pt. (Thompson, 1831.) 

Sol. m HC 2 Hj 0 2 , and very easily in HC1+ 
Aq. (Kotschoubey, J. pr. 49. 182 ) 

Sol. m IINOs+Aq 

H 2 0. 


IINOs+Aq 

SrH 4 (A*0 4 ) 2 +2H 2 0 Partly sol j 
(Hormann, Dissert. 1879 ) 

Strontium vanadium arsenate, SrIIAs0 4 , 
2(V0 3 )H 2 As0 4 +7MH 2 0. 

See Arseniovanadate, strontium. 

Strontium arsenate chloride, 3Sr s (As0 4 ) 2 , 

Insol in H 2 0, easily sol. in dil. HNOs+Aq. 
(Lechartier, C. R. 65. 172.) 

Thallous arsenate, Tl 5 As0 4 

H 2 0. (Willm, A. ch. (4) 6. 6.) 
Thallous hydrogen arsenate, Tl 2 HAs0 4 
Very easily sol in H 2 0. (Willm,) 

Thallous dihydrogen arsenate, T1H 2 As0 4 . 

Easily sol. in H a O. (Willm ) 

Thaffic arsenate, T1 As0 4 +2H 2 0. 

Insol. in H a O; sol. m HCl+Aq; decomp, 
by NH 4 OH, or IIOH+Aq. (W illm ) 
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Thorium hydrogen arsenate, Th(HAs0 4 ) 2 + 
6H 2 0 

Insol. m H 2 0 or H 3 As0 4 +Aq (Berzelius ) 
■ Ppfc ; msol. m H a O (Barmen, C. A 1911. 

Th(H 2 As0j).i+4H 2 0 Dccomp. by H a O 
(Barbieri, l. o) 


Tin (stannous) arsenate, SnHAs0 4 +)^H 2 0 
Insol in H 2 0. (Lenssen, A. 114. 113 ) 

Tin (stannic) arsenate, 2SnO a , As 2 0 5 
Ppt. Insol. m II 2 0 and dil. HNO s +Aq 
(Iiaeffely, Phil. Mag (4) 10. 290.) 

Sn 8 (As0 4 )4+6H 2 0 Insol. in H a O, sol in 
cone. HCl+Aq, and in aqua regia; msol in 
HNOa+Aq oi S 2 S0 4 (Williams, Proc. Soc 
Manchester, 15. 67.) 

Colloidal.. Very slowly sol. in H a O, fiom 
which it is pptd. by HC1, HNO a , or H 2 S0 4 + 
Aq, also by BaCl a , CaCl 2 , NH 4 CI, and FeCl„ 
+Aq, and by AgNO a , or KI+Aq. Not pptd. 
by alcohol, HC«H,0,, HgCl a , Na a CO„, K.CO,, 
or (NH 4 ) 2 C0 3 +Aq The pptd jelly is read- 
ily sol. in oonc. acids, and KOH, or NaOH+ 
Aq. (Williams, l.c ) 


Tin (stannous) arsenate chloride, Sn a (As0 4 ) a , 
SnClj+SHjO. 

Decomp, on air (Lenssen, A. 114. 113.) 


Titamum arsenate (?) 

Insol. m H a O Sol. in titanic acid, arsenic 
acid, or HCl+Aq, Sol in Ti salts+Aq 
(Rose ) 

Titanyl arsenate, 5TiO a , 2As a b». 

Sol. in acids without decomp. Scaicely 
attacked by KOH oi by NH 4 OH+Aq. 
(Reichaid, B. 1894, 27. 1026 ) 

Uranous arsenate, U a (As0 4 ) a . 

Ppt "> 

Uranous hydrogen arsenate, UH a (As0 4 ) a + 
3H a O 

Ppt. Sol. in HCl+Aq. 


Vanadyl arsenate, (V0) a HAs0 4 +H 2 0. 

Very slowly sol. m H a O; msol m alcohol; 
easily sol m HCl+Aq (Berzelius.) 

Composition given by Enedheun (B 23. 

2000 ). 

Yttrium arsenate, YtHAs0 4 . 

Ppt. Insol in acetic, easily sol. m mineral 


Zinc arsenate, basic, 4ZnO, As a 0 6 +H a 0 
(Fnedel, J B. 1866. 949.) 

Mm .Adamite Easily sol indil HCl+Aq, 
and is attacked by HC a H a O a 


Zinc arsenate, Zn 3 (As0 4 )». 

(deSchulten, Bull Soc (3) 2. 300.) 

+3H a O. Ppt Sol in HNO a , and H 8 As0 4 
+Aq. (Khttgg, J. pr. 48. 182.) 

+8H a O 
Min. KBltigile. 

Zinc arsenate, acid, Zn 6 H a (As0 4 ) 4 
Easily sol. in cold HCl+Aq, less easily in 
cold HNOa. Sol. in KOH, or NaOH+Aq 
(Gorguel, Dissert, 1894.) 

+3H a O. Insol in II 2 0 ; sol. in HaAs0 4 , or 
HNOj+Aq (Mitsoherlich ) 

+6H a O. Sol. in dil. HCl+Aq (Demel, B. 
12. 1279.) Could not be obtained, (Colonano, 
Bull. Soc. (2) 46. 709.) 

2ZnO, AssOj. Very slowly decomp, by 
cold, rapidly by boiling H a O, (Lef&vre.) 

ZnHAs0 4 +H»0 Insol inH..O (Debray, 
Bull. Soc. (2) 2. 14.) 

Decomp, by hot H a O into 4ZnO, AsjO t + 
H a O (Colonano. C. R 103.273.) 

Zn(ZnOH.)2A8 a Oj+7H a O (Gorgeul.) 

Zinc arsenate ammonia, Zn a (As0 4 )2, 2NH a + 
3H a O. 

Insol. in H 2 0; sol in acids, NH 4 OH, or 
KOH+Aq. (Bette, A 16. 141.) 


Zirconium arsenate, 2ZrO a , AS2O5+V2H2O = 
(ZrO)HAs0 4 + 51 H a O 

Ppt. Insol. in IIjO or HCl+Aq. (Paykull, 
B 6. 1467.) 


Uranyl arsenate, (U0 a )HAs0 4 +4H«0. 

Insol. m H 2 0, HC 2 H 3 02, and saline solu- 
tions, as NH 4 C1+Aq, sol in the mineral 
acids; sol. in K a C0 3 +Aq (Werther, A. 68. 


Perarsenic acid. 

See Perarsenic acid. 
Arsenicotungstic Acid. 


(U0 2 )H 4 (As0 4 )2+3H20. (Werther) 
(UO2+AS2O7 Insol. in H s O, sol. in acids. 
(U0 a ) 3 (As0 4 ) 2 +12H a 0. 

Min. Troegerite. 


Ammonium vanadium arsenicotungstate, 

See Arsenicovanadicotungstate, ammonum. 
Arsenicovanadicotungstic acid. 


Vanadium dihydrogen arsenate, (VO a )H a As0 4 
+4H s O. 

Easily sol. in H s O. (Fnedheim, B. 23. 
2600 ) 

See Arseniovanadic acid. 


Vanadium zinc arsenate, (VCMiZnHitAsOOi 
+5^H a O, and 2(V0 2 )H 2 As0 4 +6^H a O. 
See Arseniovanadate, zinc. 


Ammonium arsenicovanadicotungstate, 
16(NH 4 ) a O, 5As 2 0 3 , 15V a O a , 26WO a + 
IOIH2O. 

Si. sol. in cold, readily sol m hot H a O. 
(Rogers, J. Am. CSiem Soc. 1903, 25. 308.) 
Arsenimide, As2(NH) 3 
Decomp, by H a O. (Hugot, C. R 1904, 
1 139. 56 ) 
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Arsenioarsenic acid, 3AsA, 2 As 2 0 6 + 

3H 2 0 

Decomp, by II 2 0. (Joly, C. li. 100. 1221 ) 
3AsA, AsA+H>0 Decomp by fit 2 0 
(Joly ) 

AsA, AsA+H 2 0. Decomp. by H 2 0. 
(Joly ) 

See also Arsenic tnoxide pcntox ide. 


Ammonium arseniochromate, 2(NH 4 ) 2 0, 


Insol in H 2 0. (Fnedheim and Modem, 
Z. anorg. 1804, 6. 280 ) 

3(NH,) 2 0, AsA, 8Cr0 3 . Decomp. by 
recryst from HA (Fnedheim and Mozkin, 
Z. anorg. 1894, 6. 281 ) r 
Potassium arseniochromate, 2 Iy 2 0, Ah A, 
4CiO a 

Decomp. by reciyst. from H«0 (Fnedheim 
and Mozkin, Z. anorg. 1894, 6. 275 ) 

2K a O, AsA, 4CrOj+HiO. Decomp. by 
recryst from H a O. (Fiiedhenn and Moz- 
km, l. c.) 

Arseniomolybdic acid, AsA, 6Mo0 3 + 

ioha 


By recryst fi nm H 2 0 the comp, with 18H 2 0 
is formed (Pufahl, Dissert 1888.) 

+ 16HA Sol. inH 2 0 (Debmy.) 
+18II 2 0 Completely sol. m H s O Sp gr 
of sat. solution at IS 8° is 2 21 Easily sol. 111 
abs alcohol, Insol m CS 2 , liq hydrocarbons 
and CIICI 5 . (Pufahl, ( c ) 

AsA, 7Mo0 3 +14H 2 0 (Seybeith, B 7. 
391.) 

AsA, 18MoO a +28H a O Very sol inll 2 0 
Sp.gr of sat solution at 18.3° =2.45 and 1 cc 
contains 2.16 g, acid Easily sol in absolute 
alcohol: insol. 111 CS 2 , liquid hydrocaibons 
and GHClj (Pufahl, Lc ) 

Sol. m ether with subsequent separation 
into two layers See Phosphotungstic acid. 
(Drechsel, B. 20. 1452.) 

+38H a O Efflorescent When recryst 
comp with 2SH s O is formed. ( Pufahl, l c ) 
AsA, 20 MoOs+ 27H 2 O. SI sol. in HN0 3 
+Aq. (Debray, C. R. 78. 1408 ) 


Ammonium arseniomolybdate, (NH 4 ) A 
As 2 O f , 2 Mo0 3 +3H 2 0. 

(gl'iedhomi, Z. anorg. 1894, G. 28.) 

+411 A (Fnedheim, l c ) 

(NH 4 ),0, AsA, 0MoO 3 +2H 2 O SI sol 
in cold H 2 0, sol. m acids (Debray.) 

+4HA SI. sol. in cold, very easily sol. in 
hot H 2 0. (Pufahl, lc.) 

2(NH 4 ) 2 0, AsA, 6 Mo 0 3 +6H 2 0. SI sol. 
m H 2 0, Cannot be recryst therefrom 
(Pufahl.) 

+12H»0 (Fnedheim, Z. anorg. 1894, 6. 


+8H 2 0. (Fnedheim, lc.) 

(NH 4 )A 2TToO, 7MoO„ AsA+4HA 
Sol in hot H ; 0 (Seyberth, B 7. 391 ) 

Not obtained. '(Pufahl ) 

7(NH 4 )A 2AsA, 14Mo0 3 +2SH 2 0. 
(Fnedheim. I c.) 

5(NH 4 )A As 2 0 6 , 16Mo 0 3 +5H 2 0 (Fried- 
heim, Z. anorg 1894, 6. 31 ) 

5(NH 4 ) 2 0, AsA, 16Mo 0 3 +9H 2 0. Newly 
msul in cold, sol in boding H 2 0, Easily sol. 
in NHtOH+Aq- (Gibbs, Am. Ch J 3. 402.) 
+12H 2 0 (Pufahl, lc.) 

2(NH 4 ) 2 0, As 2 O s , 18 Mo 0 3 +17H 2 0. 
(Pufahl, l c ) 

'8(NH 4 )AAs 2 O s ,18MoO s + 14H 2 0 Very 

sol m H a O and alcohol (Kehrmann, Z. 
anorg. 1894, 7. 421.) 

3(NH 4 )A, AsA, 20 MoO 3 . Easily sol in 
H 2 0 (Debiay, C. R 78. 1408.) 

3(NH 4 ) 2 0, As 2 0 6 , 24Mo0 3 +12H s O. De- 
composed by H 2 0, especially when boiling 
Easily sol. 111 NII 4 OH+Aq, less easily sol m 
warm H 2 S0 4 and boiling H 3 As0 4 +Aq, SI. 
sol. m molybdic acid+Aq, HN0 3 , and cone 
NHJNA+Aq (Pufahl, l c ) 

Barium arseniomolybdate, BaO, AsA, 
0 MoO 3 +1OH 2 O. 

SI sol in HA Paitially decomp, by boil- 
ing (Pufahl, l c ) 

3BaO, As 2 O s , 6 MoO„. SI. sol. in HA 
(Pufahl, lc ) 

3BaO, AsA, 7 Mo 0 3 Ppt, (Seyberth.) 
3BaO, AsA, 18Mo0 3 . Decomp by H 2 0. 
(Pufahl, l.c ) 

Cadmium arseniomolybdate, CdO, 2H a O, 
AsA, OMoOs+llHjO, 

(Pufahl.) 

3CdO, 3H a O, AsA, 18Mo 0 8 +33II 2 0. 
(Pufahl ) 

Ceesium arsemomolybdate, Cs 2 0, AsA, 
GMoQa 

SI sol in H a O (Pufahl, l c ) 

4Cs 2 0, AsA, 26MoOs+15HA Ppt. 
(Ephraim, Z anorg 1910, 65. 24(3 ) 

Calcium arseniomolybdate, CaO, AsA, 
6MoO,+10H a O 

^ Rather difficultly sol. m cold HA (Pufahl, 

3CaO, AsA, GMoOs As Ba salt. (Pu- 
fahl, l c.) 

3CaO, AsA, 1 SMo 0 3 +32H 2 0. Very sol 
m H 2 0. Solution sat. at 18° has sp. gr => 
2 163. (Pufahl, lc) 

Cobalt arsemomolybdate, CoO, 2H«0, AsA, 
6 MoO s + 11H 2 0 
(Pufahl.) 

3CoO, 3H a O, AsA, 18MoO a +33H 2 0. 
(Pufahl,) 

Cupric arseniomolybdate, CuO, 2H 2 0, AsA, 
6MoO a +15H a O. (Pufahl.) 

3CuO, 3H 2 0, AsA, 18Mo0 a +34H 2 0. 
(Pufahl.) 
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Lithium arseniomolybdate, Li 2 0, As a 0 6 , 
6 Mo0 3 +14H 2 0. 

Very sol. m HaO. (PuTahl, l.c.) 

3Li 2 0, AS2O5, 18Mo0 3 -| 1 34H 2 0. Solution 
sat at 15° has sp gr. of 2,481. (Pufahl, l.c.) 

Magnesium arseniomolybdate, MgO, As 2 0 6 , 
6Mo0 3 +13H 2 0. 

Very sol. m H a O (Pufahl, l c ) 

3MgO. AS3O5 , 18Mo 0 3 +36H 2 0 Sol. in 
H 2 0. (Pufahl, l c ) t 

Manganese arseniomolybdate, MnO, 2H 2 0, 
As 2 0 5 , 6Mo0 3 +11H 2 0. 

(Pufalil ) 

3MnO, 3H 2 0, As 2 0 6 , 18MoO B +33H 2 0 
(Pufahl.) 

Nickel arsemomolybdate, NiO, 2H 2 0, As 2 0 6 , 
6Mo0 5 +11H 2 0 
(Pufahl ) 

3NiO, 3H 2 0, As 2 O b , 18MoO b + 34H 2 0 
(Pufahl.) 

Potassium arseniomolybdate, K 2 0, As 2 0 6 , 
2MoO a +5H 2 0. 

Sol. m H 2 0. (Fnedheim, Z. anorg. 2. 314.) 
K 2 0, As 2 0 6 , 6Mo0 3 +5H 2 0. Sol. in hot 
H 2 0 without decomp (Fnedheim, Z. anorg 
1892, 2. 330.) 

K 2 0, As 2 0 5 , 18MoO b + 25H 2 0. Easily sol. 
m cold H 2 0. Decomp, on dilution. (Pufahl, 
Ic ) 

3Ii 2 0, AsjOc, 18Mo 0 3 +26H 2 0. Easily 
sol 111 fi 2 0 (Pufahl, l.c.) 

3K s O, As 2 Os, 20MoO s , Insol m H s O 
(Debray, C. R. 78. 1408.) 

3K 2 0, As 2 0 6 , 24MoO s +12H s O. Somewhat 
sol. m HjO acidified with HNO B . (Pufahl, 
l.c) 


Easily sol. m li 2 0. (Ephraim, Z. anorg. 
1910, 65. 241 ) 

Rb a O, As 2 0,, 6MoO, SI sol. in H a O. 
(Pufahl, l c.) 

4Rb 2 0, As 2 0 6 , 18MoO 3 +40H 2 O. Pptd 
(Ephraim, Z. anorg. 1910, 65. 241-4.) 


Silver arseniomolybdate, 3Ag 2 0, As 2 O b , 
6Mo0 3 +xH 2 0 
(Pufahl, Leipzig, 1888.) 

6Ag 2 0, As 2 O s , 18 Mo0 3 +22H 2 0. SI sol. 
in II 2 0 Very sol 111 NLLOH and in dil. 
HNOs. (Pufalil, l c ) 

7Ag 2 0, 2As 2 0 6 , 36MoOj+30H 2 O. SI. sol 
m cold, easily sol. m hot H 2 0 strongly acidi- 
fied with HN0 3 . (Pufahl, l.c.) 


3Na,0, As 2 O t , 18 Mo 0 3 +24H 2 0. Easily 
sol. 111 H 2 0. (Pufahl, l.c.) 

+30H.O SI. sol. m cold H 2 0. (Pufahl, 
l.c) 


Strontium arseniomolybdate, SrO, As 2 O s , 
6MoO 3 +10H 2 O. 

As Ba salt. (Pufalil, i.c.) 

3SrO, As 2 Os, 6Mo0 3 As Ba salt. (Pu- 
fahl, l.c.) 

3SrO, As 2 Oc, 18Mo 0 3 +32H»0. Very sol. 
. H 2 0. (Pufahl, l.c.) 


Thallium arseniomolybdate, 6T1 2 0, As 2 0 3 , 
18Mo0 3 +»H 2 0 
Ppt. (Pufahl.) 

3T1 2 0, 3H 2 0, As 2 0 5 , 18MoO a -f 3H 2 0 . Ppt. 
(Pufahl ) 


Zinc arsemomolybdate, ZnO, 2H 2 0, As 2 0 3 , 
6Mo0 3 +11H 2 0. 

(Pufahl.) 

3ZnO, As 2 0 6 . 18Mo 0 3 -)-37H 2 0 Very sol. 
in H 2 0. (Pufahl) 


Arseniophosphovanadicotungstic acid. 


Ammonium arseniophosphovaaadicotung- 
state, 88(NH 4 ) 2 0, 2As 2 0 5 , 12P s O s , 
69V 2 0 3 , 148W0 3 +484 Hs0. 


Sol. m H 2 0, Insol. in alcohol and ether. 
(Rogers, J Am Chem. Soc 1903, 26. 313 ) 


Ammonium arseniophosphovanadicovanadio- 
tungstate, 99(NH 4 ) 2 0, 2As 2 0 6 , 12P 2 0 b , 
6V 2 0j, 66V 2 0 3 , 191W0 3 +522H ! 0. 

SI. sol in cold H a O. (Rogers, J. Am, Chem. 
Soc. 1903, 26. 314.) 


Arseniophosphovanadiotungstic acid. 
Ammonium arseniophosphovanadiotungstate, 
82(NH 4 ).0, 3As 2 0 6 , 12P 2 0 3 , 52V 2 0j, 
201WO 3 +567H 2 O. 

Very sol in warm H 2 0. Insol. in organic 
solvents (Rogers, J. Am, Chem. Soc 1903, 
25. 312.) 


Arseniosulphuric acid. 

Ammonium arseniosulphate, 2(NH 4 ) 2 0, 
As 2 0 3 , 2SOa+3H a O 

Canberecryst fromHaO. (Fnedheim and 
Mozkin, Z. anorg 1894, 6. 290.) 


Sodium arsemomolybdate, Na 2 0, As 2 0 3 , 
2Mo0 3 +8HjO. 

(Fnedheim, Z. anorg 1892, 2. 357.) 

Na a O, AsaOj, OMoO s +12HaO Very sol. 
m HaO. Solution sat. at 19 8° has sp. gi. = 
1 678. (Fnedheim, l c.) 


Potassium arseniosulphate, 2Iv a O, As 2 Oi, 
2SOa+3H a O 

■ (Fnedheim and Mozkin, Z. anorg. 1894, 6 
289) 

5Iv 2 0, As 2 0 6) SS0 b +6II 2 0. (Fnedheim 
and Mozkin, Z. anorg. 1894, 6. 291 ) 
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Sodium arsemosulphate, 2Na 2 0, AsA, 
2S0 3 +3H 2 0. 

(Fnedheim and Mozkm, Z. anoig 1S94, 0. 


Arseniotelluric acid. 

Ammonium arseniotellurate, 2(NU 4 ) A 
AsA, Te0 3 +4H 2 0 

Sol in H 2 0. (Weinland, Z anorg. 1901, 
28. 65.) 

4(NH 4 ) 2 0, 3AsA, 2Te0,+llH 2 0. Sol 
in HA (Weinland.) 

Sodium arseniotellurate, 2Na 2 0, AsAi 
2TeO a +9HiO 
Ppt. (Weinland, l.c.) 

Arseniotungstic acid, 3H a O, AsA, 16WO a 
+32H a O = H 3 AsW 8 0 23 + 16H 2 0 («-an- 
hydroarsenioluteotungBtio acid) 

Sol m HjO (Kehrmann, A 245. 45 ) 
3H a 0, AsA, 19WO a (?). Sp. gr of sat. 
solution in H 2 0 is 3 279. (Fremcry, B. 17. 
296.) 

Is a mixture containing principally 
HjAsW As + 16H a O (Kehrmann.) 

AsA, 18W03 +kH 2 0. Sol m H 2 0. 
(Kehrmann, Z. anorg. 1899, 22. 292.) 

Aluminum ammonium arseniotungstate. 

See Alumirucoarseniotungstate, ammo- 

Ammonium arseniotungstate, 4(NH 4 ) 2 0, 
2H s O, AsA, 6WO,+3H s O. 

SI. sol. in oold H s O or HN0 8 +Aq; easily 
sol. m boiling H s O. (Gibbs, Proc. Am. Acad. 
16. 135.) 

7(NE 4 ) a O, AsA, 14WO a ,+17HA Veiy 
si. sol. even in boiling H 2 0. (Fiemery, l. c.) 

3(NH0»O, AsA, 16W0 8 +16H 2 Q = 
(NH 4 ) 3 AsWA 8 +8H a O. Sol in H 2 0 
(Kehrmann ) 

5(NHi) A AsA, 17W0 s + 8H 2 0. Can be 
recryst from H a O without deeomp. Decomp 
by long boiling with HA (Kehrmann, Z 
anorg 1899, 22. 294 ) 

3(NH 4 ) 2 0, AsA, 18WO»+ 14, or 18H 2 0. 
Very sol. in cold H 2 0 Can be recryst. from 
H 2 0. (Kehrmann, l c.) 

3(NHj)A AsA, 21W0 3 +sHA Easily 
sol. tli H a O. Easily decomp, on recryst. 
(Kehrmann, l.c ) 

3(_NH 4 )A AsA, 24WO.+12HA More 
sol. in H 2 0 than corresponding phosphotung- 
state. (Kehrmann, Z.c.) 

Barium arseniotungstate, 2BaO, AsA, 
16W0 3 +mH 2 0. 

Sol. in H 2 0. (Pochard, A. ch. (6) 22. 262.)‘| 
7BaO, AsA, 22W0 3 +54H 2 0 Sol. m 1 
H a 0.* Can be recryst. therefrom. (Kehr- 
mann, l.c ) 


Potassium arseniotungstate, 3K 2 0, 3H 2 0, 
AsA, 6WOj. 

" Insol in H 2 0. Readily sol. m alkali hy- 
droxides +Aq (Gibbs) 

3K 2 0, AsA, 16W0 8 +16H 2 0 =K 3 AsW 8 0 28 
+8H.O Sol in H 2 0. (Kehimann) 

5K 2 0, Asi 0 3 , 17W0 3 +22H.0 Scarcely 
sol. in cold H 2 0 (Kehrmann, Z anorg. 1899, 
22. 295 ) 

3K 2 0, Ab 2 0 6 , 18WO a + 14H 2 0 . Efflorescent. 
(Kehrmann, lef 

3K a O, As 2 0 3 , 19W0 s + 16H 2 0 (?). Sol. in 
H a O (Fremery.) 

Silver arsemotungstate, AgsAsWAo. 

Insol in H 2 0 (Kehrmann, A. 246. 55) ; per- 
haps identical with — 

6Ag 2 0, As 2 0 5 , 16W0 3 +llH a 0 Insol in 
H 2 0 (Gibbs.) 

Sodium arseniotungstate, 3Na 2 0, As 2 0 3 , 
3WO 3 +20H a O. 

Very sol. in H 2 0. (Lefort, C. R. 92. 1461 ) 
Arsenious acid, HAsO a . 

Solubility of HAs 0 2 m amyl alcohol +Aq. at 
I 25°. 

a w =mol of HAsOa in 1 1 of HA 
a a =mol. of HAs 0 2 m 1 1. of amyl alcohol. 
h=partition coefficient 


0 0449 
0.0446 
0.0887 
0 0892 


0 0164 
0 0161 
0 0324 


5 48 
5 38 
5 41 
5 53 
5 55 


(Auerbach, Z anorg. 1903, 37. 356.) 

Solubility of HAsOs in sat. H 3 B0 3 +Aq and 
amyl alcohol. 

aw =mol. of HAs0 2 in 1 1. of H 2 0. 
a* =mol of HAs0 2 m 1 1. of amyl alcohol. 
h= partition coefficient 


(Auerbach, Z.c.) 

Insol. in ethyl acetate. (Naumann, B. 
1904, 37,3601.) 

Sec Arsenic (rioxide. 

Arsemtes. 

All arsemtes, except those of the alkali 
metals, are partially or wholly insol m H 2 0, 
but easily sol in acids; several are sol. in 
(NH 4 ) 2 S0 4 , NH 4 N0 3 , or NHA+Aq. 

All basic arsenites are sol. m acids except 
those that give an insol. salt with the bases. 
I»M any are sol. in excess of AsA+Aq 
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Aluminum arsemte, A1 2 0 3 , As 2 0 3 
SI sol m boiling H 2 0. Easily sol mNaOH 
+Aq and in acids (Reichard, B 1894, 27. 
1J)29) 

Aluminum arsemte iodide, A1I 3 , 6As 2 O s + 
I6H0O. 

(Gruhl, Dissert 1897.) 

Ammonium arsemte, NH 4 Ab0 2 
Very sol in H 2 0. (Luynes, .1. pr. 72. 180.) 
Insol. in acetone. (Eidmann, C. C 1899, 
II. 1014); (Naumann, B. 1904, 37. 4328.) 

(NH 4 ) 3 As0 3 (7) , Sol. in H«0. (Staven- 
hagen, J pr. 1895, (2) 61. 11.) 

(NH 4 ) 4 As 2 '0&. Very sol in H 2 0 Insol m 
alcohol oi ether. (Stein, A 74. 218.) 

Could not be obtained. (Stavenhagen.) 

Ammonium arsenite bromide, 2As 2 0 8 , NH 4 Br. 
SI sol in H 2 0. (Rudorff, B. 19. 2679.) 


Ammonium arsenite chloride, As 2 O a , NH 4 C1 
SI sol in H 2 0. Sol. in warm dll. NH 4 OH 
+Aq (Rudorff ) 

Ammonium arsenite iodide, 2As 2 0 8 , NHJ. 

SI sol in boiling H 2 0 Sol m warm dil. 
NH 4 OH+Aq, (Rudoiff.) 

Antimony arsenite (?). 

Ppt Sol in a small amount II 2 0, but 
insol. in a large quantity. (Berzelius.) 
Completely sol . in KOH +Aq (Reynolds ) 


Barium arsenite, Ba(As0 2 ) 2 . * 

Easily sol. in H 2 0 when recently pptd., but 
insol, aftei being dried. Pptd. from aqueous 
solution by boiling. (Filhol, A 68. 308 ) 

Only si. sol. in H 2 0. (Stavenhagen, J pr. 
1895, (2) 51. 18.) 

Bas(AsO s )j. SI sol in cold H 2 (J; sol. in 
hot H 2 0 and dil. acids. (Stavenhagen, J. pr. 

' 1895, (2) 51. 17.) 

/ BaH 4 (As0 3 ) 2 . Ppt. (Bloxam, Chem. Soc. 
' 15. 281.) 

+34H 2 0 Moderately sol. in cold, more 
easily sol m hot S 2 0. Insol. in alcohol. 
(Perper, Dissert. 1894 ) 

Ba 2 As 2 0 6 +2H 2 0. Easily sol. in H 2 0 
(Stavenhagen, J. pr. 1895, (2) 61. 18.) 

+4H 2 0. SI. sol. m H 2 0; also, somewhat 
sol. in alcohol. (Stem, A. 74. 218.) 

SI. sol. m H 3 As0 4 +Aq and Ba0 3 H 2 +Aq. 
(Dumas.) 

Sol. m NH 4 C1+Aq. (Wackenroder, A. 41. 
310.) 

Not pptd from solutions containing Na 
i citrate (Spiller.) 

BaAs 4 C>7. Sol. inH 2 0. Less sol. in alcohol. 
(Reichard, B. 1894, 27. 1033.) 


Bismuth arsenite, BiAs0 3 +5H 2 0 (7). 

Easily sol. in HN0 3 +Aq. (Schneider, J. 
p. (2) 20. 419.) 


SI sol in H 2 0 (Stavenhagen, J. pr 1895, 
,(2)61.35.) 

Cadmium arsenite, Cd s (AsOj)« 

SI. sol. in H 2 0; easily sol. in NH 4 OH+Aq 
and dil acids. (Stavenhagen, l.c ) 

Cd 2 As 2 0 6 . Ppt (Reichard, B 1898, 31. 
2168) 

Sol in acids without decomp ; insol. in 
alkalis. (Reichard, B 1894, 27. 1033 ) 

5CdO, As 2 0 3 +12H 2 0 Not attacked by 
IvOH, Ba(OH) 2 or alkali carbonates +Aq. 
Insol mKCN-fAq. (Reichard, Ch. Z. 1902, 
26. 1145 ) 

Caesium arsenite bromide, As 5 0 3 , CsBr. 

Sol. in H 2 0. (Wheeler, Z anorg. 4. 451.) 
Caesium arsenitg chloride, As 2 0 3 , CsCI. 

As above. 

Caesium arsenite iodide, As 2 0 3 , Csl. 

As above. 


Calcium arsenite, Ca(As0 2 ) 2 

Somewhat sol. in H 2 0, sol. in Ca(OH) 2 + 
Aqor As 2 0 3 +Aq. (Simon, Pogg 47. 417.) 

Ca 3 (As0 3 ) 2 . Ppt (Kuhn, J. B 1862. 379 ) 

Only si. sol H 2 0; readily sol m dil acids 
(Stavenhagen, l.c.) 

Sol. in H 2 0, insol. in alcohol (Reichard, 
B 1894, 27. 1036.) 

3CaO, 2Asi0 8 +3H 2 0. SI. sol. in H a O; 
easily sol in NH 4 C1+Aq; sol. in As 3 0 3 +Aq. 
(Stein.) 

CaH 4 (As0 3 ) 2 +®H 2 0 Moderately sol. in 
H 2 0. Insol in abs. alcohol. (Perper, Dis- 
sert. 1894.) 

Ca 2 As 2 0 6 . SI. sol. in H 2 0; 1 pt. m 3000- 
4000 pts H 2 0. Alkah chlorides increase sol- 
ubdity shghtly. (Stavenhagen, l c.) 

SI. sol. in HiO; insol in HjO containing CaOjHs. 


^presence ol 400O-B0Q0 pts HsO. (Hart 


(Berze — , 

Not pptd 
Ing Lx-a iffr 

Not pptd 

whan pptd is sol in (NH*)iS 0 4 , NHiNOa, NI 
and NHiGl +Aq. (Gieseka and Sohwetgger.; 
Sol in NHiAb0 2 +Ao (Sohwoiggcr.) 

Sol inOaCh+Aq (Ordway ) 

” " ' — dil. acids. Net pptd from 

m citrate (Spdlar ) 


Calcium arsenite iodide, Cal 2 , 3As 2 0s+ 
12H s O 

SI. sol in H 2 0 Decomp, on heating. 
(Gruhl, Dissert 1897.) ~ 

Chromic arsenite, CrAsOj. 

Sol. in H 2 0, but slowly decomp, by boiling. 
(Nevdle, C. N. 34. 220.) 

Sol. m HC1; repptd. by NH 4 OH-{-Aq; sol. 
mKOH+Aq. (Reichaid, B. 1894, 27. 102S.) 


Cobaltous arsemte basic, 7GoO, As 2 0 3 . 

Very sol in dil, difficultly sol in cone. 
H 2 S0 4 . Sol. in cone. NaOH and in cone. 
NH 4 OH+Aq. (Reichard, Z. anal. 1903, 42. 
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Cobaltous arsemte, 3CoO,As 2 0 3 . 

Sol KOH+Aq with decomp (Identical,! 
with salt of Guard) (Reichard, B, 1894, 27. 
1031 ) 

+4II 2 0. SI sol. in H a O; easily sol. m 
acids. (Stavenhagcn, J pr 1895, (2) 61. 39) 
3CoO, 2As 2 0j+4H 2 O. Sol in HNO a 
(Giraul, C R. 1852, 34. 918.) 

Co 3 H 6 (AsO a ) 4 . Insol in H»0: sol. in 
( Proust ) 
OH+Aq when 
formed in a solution containing an excess of 
those reagents. (Reynoso, C R. 31. 68 ) 
CooAsjOj. Ppt (Reichard, B. 1S98, 31. 
2105.) 

Sol. m HNOs and HCl+Aq. (Proust ) 


HN0 3 , HC1, 01 NH 4 OH+Aq. 
Only sol. in KOH, or Na 


Iron (ferric) arsenite, basic, 4Fc»0 3 , As 2 0 3 + 
5H s O. 

Ppt. H 2 0 extracts As 2 0 3 . Sol. in cone 
acids with sephiation of As 2 0 3 . Acetic acid 
is without action. (Bunsen and Berthold. 

1834.) 

Sol. in KOH, or NaOH+Aq. 


Iron (feme) arsenite, Fe 2 0 3 ,As 2 0 3 
Sol m NH 4 OH+Aq when freshly pptd. 
(Reichard, B! 1804, 27. 1030 ) 

FeiAs»09 Ppt. (Reichard, B 1898, 31. 
2170) 

+7H 2 0. Sol. in NaOH, and KOH+Aq. 
“Ferric arsenite” is si. sol. in A1 2 (S0 4 ) 3 + 
Aq. (Kynaston, Dingl 236. 326.) 


Cupric arsenite, Cn(As0 2 ) 2 

(Avery, J Am Chem. Soc 1906, 28. 1161.) 

Insol m liquid NH 3 . (Franklin, Am. Ch 
J. 1898, 20. S27.) 

+H 2 0 SI. sol. in HA (Stavenhagen, 

I.o ) 

+2H 2 0 SI, sol. in H 2 0, insol. m alcohol. 
(Stavenhagcn, Ic) 

3CuO, As»0 3 . Ppt (Stavenhagen, l c.) 

2Cu0,As 2 0 3 (Sclieele’s green ) Insol. m 
HjO; sol. m KOH+Aq, NH 4 OH+Aq. and 
in most acids. Formula is Cu 3 (As0 3 ) 2 + 
2H 2 0. (Sharpies, C. N. 36. ' 


Sol, in NH4OH+A0 without decamp. Sol 
in KOH+Aq with clocomp (Reiohaid, B 
1894,27 1026) 

Insol in pyridine. (Schroeder, Dissert. 
1901.) 

0C11O, As 3 0 3 . Insol. in HjO, sol 111 acids, 
NHjOH+Aq and cone MOH+Aq (Rcicli- 
ard, Ch. Z 1902, 26. 1142 ) 

»CuO, 2/As 2 0 3 Min. Tnppkcite. Easily 
sol in HNOs and in HCl+Aq 


Didymium arsenite, Di 2 H 3 (As0 3 ) 3 . 

Ppt. (Frenchs and Smith, A. 191. 355.) 
Does not exist (Clove, B. 11. 910 ) 


Glucinum arsenite iodide, G1I 2 , 3As»O a + 
8H.0 

Decomp, by H 2 0 (Gruhl, Dissert 1897.) 


Gold (aurous) arsemte, 3Au a O,As 2 O a 
Decomp by hght. (Reichard. B. 1894, 
27. 1027 ) 

• 

Gold (auric) arsemte, AuAsO a +H a O. 

Very sol. m H a O, NH 4 OH+Aq and dil 
acids (Stavenhagen, J pr. 1895, (2) 61. 28.) 

Iron (ferrous) arsenite, Fe0,As 2 0 3 
Decomp, in the an- when moist; sol m 
NHjOH+Aq when freshly pptd. (Reichard, 
B. 1894, 27. 1029-30.) 

Fe a As 2 0 6 . Ppt Sol. m NH 4 OH+Aq; 
insol. in NH 4 arsemte, or other NH 4 salts+ 
Aq. (Wittstein ) . 


| Lanthanum arsemte, La 2 Hs(As0 3 )s. 

Ppt. (Frenchs and Smith, A 191. 365 ) 
Does not exist. (Clove, B. 11. 910.) 


Lead arsemte, Pb(As0 2 ) 2 +aH 2 0 
SI sol. in H a O. Insol. in KOH, but sol 111 
NaOH+Aq (Beizelius.) 

Pb 2 As 2 0 6 . Insol. in H a O, NH 4 OFI, NH 4 
arsemte, or other NH 4 salts +Aq (Witt- 
stoin ) 

Pb 3 (As0 3 ) 2 . Scai'cely sol m H 2 0, easily 
sol in HNOs, 01 Hu 2 Hs0 2 +Aq. Boihng 
H 2 0 dissolves some As 2 0 3 Not completely 
insol. m KOH+Aq. (Streng, A . 129. 238 ) 
Sol. in acetic acid; insol. 111 PI 2 0 in the 
presence of ammonium salts; sol m NaOH+ 
Aq, si sol. in KOH+Aq (Reichard, B. 


Lead arsenite chloride, Pb t As 3 0 8 , 2PbCl 2 . 

Mm. Ekdemite. Easily sol mHN0 3 +Aq, 
and warm HCl+Aq. 


Magnesium arsemte, Mg 3 (As0 3 ) 2 
Insol in NH 4 OH+Aq, but sol. in a large 
excess of NH 4 C1+Aq. (Rose.) 

Very sol in boiling H 2 0 and 111 dil. acids. 
Sol. in NH 4 C1+Aq (Reichaicl, B. 1894, 27. 
1032.) 

Very sol in H 2 0 and dil acids. (Staven- 
hagen, l c ) 


Mg a As 2 06+4H 2 0 Hydroscopic. Very 
sol in I-I 2 0 and acids. (Stavenliagen, l.c ) 
3Mg0,2As 2 0 3 +3H 2 0,+15H 2 0, and 
+I8H5O. (Perper, Dissert. 1894.) 


Magnesium arsenite iodide, Mgl 2 , 3AsA+ 
12H 2 0 

Moderatelv sol in H 2 0. (Gruhl, Dissert. 

1897.) 


Manganous arsenite, Mn 3 (As0 a ) 2 +3H 2 0. 

Sol in H»0; insol in alcohol; easily oxidized 
by moist air. (Stavenhagen, l c ) 
3Mn0,2As 2 0 3 . (Reichard, B. 1894, 27. 
1032.) 
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Mn 3 H 2 As 4 Oio+4H 2 0. SI sol in H 3 0. 
Very sol in acids and alkali (Stavenhagen, 

. Mn f ,As..0 8 Ppt (Reichal'd, B 1898, 31. 

Siofi.) 

Mercurous arsemte, Hg 2 0,As 2 0 3 . 

Decomp by light Docomp by H s O- 
(Reichard, B 1894, 27. 1022 ) 

Hg 3 As0 3 . Only si sol ins H 2 0 , boI. m 
dil acids (Stavenhagen, J pi 1895, (2) 61. 
24.) 

Gradually and completely decomposed by 
HsO (Reichard, Ch. Z. 1902, 26. 1143 ) 

Mercuric arsemte, Hg 3 (As0 3 ) 2 . 

SI sol. in H 2 0 (Stavenhagen, l o ) 
Decomp more easily by H a O than is the 
mercurous comp. (Reichard, Ch. Z. 1902, 
26. 1143 ) 

2Hg0,As 2 0 3 Not decomp, by boiling 
with II 2 0 Undecomp, by boiling acids 
Decomp by KOH+Aq, K 2 C0 3 +Aq and 
NHiOH+Aq (Reichard, B 1894,27.1021 ) 
HgjAssOs Ppt. Decomp, by boiling II s O. 
Very si. sol in H 2 S0 4 +HC1. (Reichard, B 
1898, 81. 2170 ) 

Nickel arsenite, Ni 3 (As0 3 ) 2 
Insol in H 2 0; easily sol. in NH 4 OH+Aq 
(Proust.) 

Ppt. (Reichard, B. 1898, 31. 2165 ) 
3 Ni0,2As 2 0 3 . Sol m NHiOH+Aq (iden- 
tical with salt of Girard) (Reichaid, B 1894, 
27. 1031.) • 

+4H 2 0. Insol m H a O, sol m NH 4 OH+ 
Aq. -- ' 


i I\OH+Aq (Girard, C R 34. 

918 ) 

2NiO, As 2 0 3 Insol. mPI 2 0; sol. in NH 4 OH 
+Aq, sol. m KOH+Aq (Reynoso, C. R. 
31. 68 ) • 

Platinum arsemte, Pt 3 (As0 3 ) 4 . 

Sol, in HoO and alcohol; very unstable 
(Stavenhagen, l c ) 

Potassium arsemte, I\As0 2 , 

Sol. in H 2 0; si sol. m alcohol (Pasteur, 
A 68.309.) 

Insol. in ethyl acetate. (Naumann, B. 
1904, 37. 3601 ) 

Does not exist. (Stavenhagen, l.c ) 

K 3 As0 3 Very sol inH.O, sol in alcohol. 
(Stavenhagen, l c .) 

K 4 As 2 0b+ 6H 2 0. Very sol m H 2 0; sol. m 
alcohol. (Stavenhagen, l.c.) 

' K 2 As 4 0 7 +2H 2 0. Sol. in H 2 0; si sol in 
alcohol. (Pasteur, A. 68. 309 ) 

Potassium arsenite bromide, 4As 2 0 3 , 2IvBr 
More sol m H 2 0 than iodide. (Schiff and 
Sestmi, A. 228. 72.) I 

2As 2 0 3 , KBr. (Rudorff, B 19. 2675.) I 


Potassium arsemte chloride, 2As s O s , KC1 
Much more quickly sol. in hot H 2 0 than 
bromide or iodide. (Rudorff, B 19. 2G75.) 
As 2 0 3 , KC1. Decomp by IPO 

Potassium arsemte iodide, 3As 2 0 3 , 2KI+ 
H 2 0 

SI. sol in cold H 2 0; sol in 20 pts. boiling, 
and 40 pts cold H 2 0. (Emmel, Sill. Am. J 
(2) 18. 583.) 

OKAsOs, 2IiI+3H a O. Sol. in H 2 0 and 
alcohol Decomp, by acids, (Harms ) 
2KH(As0 2 ) 3 , As. 0 3 , 2KI. SI. sol in H a O. 
(Harms, A. 91. 371 ) 

2As 2 0 3 , KI. Veiy difficultly sol. even m 
boiling H 2 0 Veiy easily sol. in KOH+Aq, 
but much less so m K 2 C0 3 +Aq (Rudorff, 
B. 19. 2670 ) „ 

Sol m 40 pts "cold, 20 pts hot H 2 0; sol. in 
alkalies. (Schiff and Sestmi, A 228. 72 ) 


Rubidium arsenite, RbAs0 2 . 

Sol. in H 2 0, aq, solution is alkaline to 
litmus. Insol. in alcohol (Bouchonnet, C. R. 
1907, 144. 641.) 

Rubidium arsenite bromide, As 2 0 3 , RbBr 
^ Decomp by H 2 0. (Wheeler, Z. anorg. 4. 

Rubidium arsenite chloride, As 2 0 3 , RbCl. 

As above 

Rubidium arsenite iodide, As 2 0 3 , Rbl 
As above. 

Silver arsenite, Ag 3 As0 3 . 

Insol. in H.O Not pptd in piesence of 
20,000 pts. H 2 0 (Harting.) 

1 1 H 2 0 dissolves 0.0115 g Ag 3 As0 3 at 20°. 
(Whitby. Z. anorg 1910, 67. 108.) 

Only si sol. in H 2 0 and in dll. acids; readily 
sol. mNBLOH+Aq and cone acids. (Staven- 
hagen, l c.) 

Docomp by light, by KOH+Aq and by 
NH 4 OH+Aq (Reichard, B. 1894, 27. 1022- 
23) 

Easily sol in HN0 3 +Aq and other acids. 
(Marcet ) 

More easily sol. in HC 2 H 3 0 2 +Aq than 
Ag 3 P0 4 ; si. sol. m HC.H 3 0 2 +Aq (Santos, 
C. N. 38. 94.) 

Insol. in KOH+Aq. (Kuhn, Arch. Pharm. 

Easily sol inNH 4 OH+Aq. (Maicet.) 
Insol. in NH 4 OII+Aq, but sol. theiem in 
prbsence of alkah mtrates. (Santos, l.c.) 

Incompletely sol. m (NH 4 ) 2 C0 3 , 
(NH 4 ) 2 S0 4 , or NH 4 N0 3 +Aq (Witts tain, 

Repert. 61. 41.) 
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Decomp byNH 4 Cl+Aq Sul m KAsOj+ 
Aq. (Kuhn. Ic) 

Not pptd. uv solutions containing sol 
citrates (Spiller ) 

Sol. m niethvl acetate (Naumann, B 
1009,42.3700)’ 

SI. sol in methyl acetate (Bezold, Dis- 
sert 1908.) 

Insol m ethyl acetate. (Hamers, Dissert 
1900); (Naumann, B 1910, 43. 314.) 

+H,0 Very sul in H 2 0, NH 4 OH+Aq 
and in dll acids (Stavenhagen, J. pr. 1895, 

(2) 61. 29.) 

2AgjO, As a O a . Ppt. (Pasteur, J. Pharm 

(3) 13. 395 ) 

Could not be obtained (Stavenhagen, l c ) 
3Ag«0, 2As s 0 3 . Sol. in cold HC 3 H 3 0 3 + 
Aq. (Santos) 

Sol. in NH 4 0H+Aq and fci potassium ar- 
senite+Aq (Girard, C. R. 34. 918 ) 

Ppt. (Reichaid, B. 1898, 31. 2167 ) 

Could not be obtained. (Stavenhagen, l c ) 


Silver arsenite ammonia, 2Ag a O, As 2 Oj, 
4NH,. 

Insol in H 2 Q or alcohol. (Girard.) 


Sodium arsenites. 

Correspond to potassium arsenites, but 
have not been obtained in ciystalhne form 
All are veiy sol. m H a O (Pasteur, A. 68. 308. 

NaaAsOs, Very boI. in H a O. (Staven- 
haaen, l c ) 

Insol in ethyl acetate (Naumann, B 
1904, 37. 3602 ) 


Sodium arsenite bromide, 2As 2 0 3 , NaBi 
Decomp, by warm H a O. (Rudorff, B 21. 
3052.) 


Sodium arsenite iodide, 2As 2 0 3 , Nal. 
Decomp. by hot HsO. (Rudoiff.) 


Strontium arsenite, Sr 3 (As0 3 ) 3 . 

Sol in H a O, (Stavenhagen, l.c.) 

Sol, m H 2 0, insol in alcohol (identical with 
Stein). (Reichard, B. 1894, 27. 1036 ) 

Sr 2 ASi0i-(-2H 2 0. Quite easily sol. in H 2 0 
(Stem.) 

SI. sol. in H 2 0, SrOaHa+Aq, or H s As0 4 + 
Aq (Dumas ) 

Veiy si sol m alcohol (Stem.) 

Easily sol. m H 2 0 and in acids. (Staven- 
hil|en. J pr. 1895, (2) 51. 17 ) 

Sr 3 As 4 0 9 . Moderately sol inH 2 0. (Reich- 
ard, B. 1894, 27. 1036 ) 


Strontium arsenite iodide, Srl 2 , 3As 2 0 3 + 
12H a O. 

As Ba comp. (Gruhl, Dissert. 1897.) 


Thallium arsenite, Tl s AsO s . 

SI sol in H 2 0 and alcohol, easily sol. n 
acids, especially m dil H 2 S0 4 . (Stavenhager 


Tin (stannous) arsenite, Sn 3 (AsO a ) a . 

Ppt., decomp. by acids and alkali. (Reich- 
ard, B 1898, 31. 2169 ) 

+2H 2 0 SI sol in H 2 0 Easily sol m dil. 
acids and alkalies (Stavenhagen, l c ) 


Tin (stannic) arsenite, Sn s (As0 3 ) 4 -|-5J^H 2 0 
SI sol in H 2 0. (Stavenhagen, l c.) 

5Sn0 2 , 2 As 2 0 8 Ppt Sol. in acids without 
decomp. (Reichard, B. 1894, 27. 1025 ) 
Sn 7 As 2 0i7. 'Ppt (Reichard, B. 1898, 31. 
2169 ) 

Uranium arsenite, U0 2 , As 2 0 3 . 

Insol in NH 4 OH+Aq; only si sol. KOH+ 
Aq. Sol in acids. (Reichard, B. 1894, 27. 
1029 ) 


Zinc arsenite, ZnO, As 2 0 3 , 

Ppt. (Avery, J. Am Cbem. Soc. 1906, 28. 
1163) 

3ZnO, As 2 Oj Sol. m acids without decomp . 
Easily sol. m NH 4 OH+Aq. (Reichard, B. 
1894, 27. 1033.) 

Arseniovanadic acid, AsjOs, Va0 6 +2H a O. 

Easily sol m H a O, but solution easily de- 
composes; crystallizes from H 2 0 with 10H 2 O. 
Composition is vanadium dihydrogen arsen- 
ate (V0 2 )H 3 As0 4 . (Friedheim, B 23. 2600.) 

+14, and +18H a O. (Ditto, C. R 102. 
757.) Could not be obtained (Friedheim.) 
3 As 2 0 5i 2V 2 O s . (Berzelius.) Correct for- 

s, Am. Ch. J. 
ned. (Fried- 
heim.) 

3H 2 0, 5As a O„ 8V 2 0 s+ 24H 2 0. (Gibbs.) 
Could not be obtained (Friedheim,) 

Arseniovjnadates. 

According to Friedheim (Z. anorg, 1892, 
2. 319) the arsemovanadates are double ar- 
senates of V0 2 and NH 4 . 


mula is as above. (Friedheim ) 
3H,0, 7AsjO c , 6V a 0 5 . (Gibb 
7. 209.) Could not be obtai: 


Ammonium arsemovanadate, (NH 4 ) 2 0, 
As 2 0 6 2V 2 0 e, +5H 2 0 

Efflorescent in dry air, si. sol. in cold, 
decomp. by hot H a u. Composition 
is ammonium divanadium arsenate 
= (V0 2 ) 2 (NH 4 )As0 4 +2;i-6H 3 0. (Friedheim, 
B 23.2600.) 

SI. sol. in cold H a O Somewhat more easily 
sol. in hot H 2 0 with separation of V a O a . 
(Schmitz-Dumont, Dissert 1891.) 

2(NH 4 ) 3 0, 3As 2 0 6 2V,0,.+4H,0 Can- 
not be crystallized from H 2 0. Composition 
is (NH 4 ) a HAs0 4 +2(V0s) 2 HsAs0 4 , (Fned- 


Decomp. imder H a O to (NH 4 ) a O, 2V a 0 6 . 
As 2 06+5H 2 0. (Schmitz-Dumont, l c.) 

5(NH 4 ) 3 0, 4As 3 O t , 2V 2 0 j+ 18H 3 0. Sol. in 
HoO, (Ditte, C R 102, 1019.) Does not 
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Calcium arsemovanadate, 2CaO, 3As 2 0 8 , 
2V 2 0 8 +21H 2 0 =CaHAs0 4 +2(V0 2 ) 
H 2 As0 4 +8H 2 0 


Can be crystallized m presence of vanadic 
S,cid without decomp (Fnedheim ) 
Efflorescent. Sol m H s O (Schmitz- 
Dumont, l c ) 


Arseniovanadicovanadiotungstic acid. _ 

Ammonium arseniovanadicovanadiotungstate, 
17(NH 4 ) 2 0,2As 2 O 5 ,7V 2 O 5 ,4V 2 O s ,32’WO 8 
+73H 2 0. 

SI. sol. in cold, readily sol. in boiling H 2 0. 
(Rogers, J. Am Chem. Soc 1903, 25. 310.) 


Cobalt arsemovanadate, CoO, As 2 0 8 , V 2 0 6 + 
9H.0 =Co(V0 2 ) 2 H 2 (As0 1 ) 2 +8H 2 0. 

Sol. m H 2 0 (Friedheim ) { 

Copper arsemovanadate, CuO, As 2 0 6 , V 2 0 6 + 
4H 2 0 = Cu(V0 2 ) 2 H 2 (Aa0 4 )s+3H 2 0. 

Sol. m H 2 0 (Fnedheim.) 


Magnesium arsemovanadate, MgO, As 2 Q 6 , 
V 2 O e + 10H 2 O = (V0 2 ) 2 MgH 2 (As0 4 ) 2 + 
9H a O. 


Sol m H 2 0 (Friedheim.) 

Moderately sol. in H 2 0. Solution decomp, 
on standing. (Schmitz-Dumont, l.c.) 

2MgO, 3 As 2 0j 2V 2 0 6 ,+23H 2 0 =MgHAs0 4 
+2(V0 2 )H 2 As0 4 +9H 2 0 Sol.inH,0. (F’"" 1 
heim.) 

Sol. in H 2 0 but solution decomp on evap- 
oration. (Schmitz-Dumont, l.c.) 


Potassium arseniovanadate, K 2 0, As 2 0 8 , 
2Y 2 0 6 +5H 2 0 = (V0 2 ) 2 KAs0 4 -t-2)4H 2 0. 
Sol. m H 2 0 '(Fnedheim.) 

SI. sol. in cold H 2 0 Partially decomp, on 
heating. (Schmitz-Dumont.) 


As0 4 +7J4H 2 0. 

Sol m H 2 0. (Fnedheim.) ’ 
+21H 2 0. Easily sol. m H s O. 
Dumont ) 


n H 2 0 (Fnedheim.) , 

), 3As 2 0j, 2V 2 0 5 +6H 2 0, and+18H 2 0 


Arseniovanadicotungstic acid. 

A mm onium arseniovanadicotungstate, 
17(NH 4 ) 2 0,2As 2 0 6 ,14)4V 2 0s,2SW0.+ 
98H 2 0 

81. sol. m cold H 2 0 Readily sol m boiling 
FRO. Insol. m alcohol, ether, benzene, CS 2 , 
CHCls, acetone, nitrobenzene, amline and 
acetic anhydride, (Rogers, J. Am. Chem. 
Soc. 1903, 26. 307.) 
Arseniovanadicovanadic acid. 


Ammonium arsemovanadicovanadate, 

5(NH 4 ) 2 0, 12As 2 0», 12VOs, 6V 2 0 8 + 
7H 2 0. 


SI sol. in cold, sol. in hot H 2 0, from which 
crystallizes — 

4(NH 4 ) 2 0, 9As 2 0 6 , 9V0 2 , 8V 2 0 6 -|-11H 2 0. 
Sol. m H 2 0. (Gibbs, Am. Oh. J. 7. 209.) 


Arseniovanadiotungstic acid. 

Ammonium arseniovanadiotungstate, 

18(NH 4 ) 2 0, 2As 2 0 6 , 13V 2 0b, 39W0 8 + 

88H 2 0. 

Sol. in H 2 0. Insol. in organic solvents. 
(Rogers, J. Am. Chem. Soc. 1903, 26. 306.) 

Arseniuretted hydrogen, AsH 8 . 

See Arsenic hydride. 

Arsenochromic acid. 


Potassium arsenochromate, K 4 Cr 2 As 2 0isd- 
12HjO. 

Sol. in moderately cone, mineral acids, 
(Tarugi, C. C 1897,11 724.) 

K 7 Cr 8 As 8 0 22 +24H 2 0. Ppt. Sol. in dil. 
warm acids (Tarugi.) 

Potassium hydrogen arsenochromate, 
K 4 H 0 Cr 3 As,Oi 8 . 

(Tarugi, C. C. 1897, II. 724.) 


Arsenosoarseniotungstic acid. 

Potassium arsenosoarseniotungstate, 10K 2 O, 
4 As 2 0 6) As 2 O s , 21W0 8 +26H 2 0. 
Precipitate. Sol. m a laige amount of hot 
H a O (Gibbs, Am. Ch J. 7. 313 .) , 

Arsenosomolybdic acid. 

Ammonium arsenosomolybdate, 3fNH 4 ) 2 0, 
5As 2 0j, 12Mo0 8 +24H 2 0. 

SI. sol. m H 2 0. (Gibbs, Am Ch.J.7.313.) 


Ammonium banum arsenosomolybdate, 
3(NH 4 ) 2 0, 2BaO, 5As 2 0 8 , 10MoO s + 
50H 2 O. 

Ppt. (Ephraim, Z. anorg. 1910, 66. 67.) 


Ammon 


(NH 4 ) 2 0, CuO, 2As 2 0s, muu.rmw, 
and 2(NH 4 ) 2 0, CuO, 3As„0 3 , 6MoO,+ 
13H 2 0. 

Ppts. (Ephraim, Z. anorg. 1910, 66. 58.^ 

Barium arsenosomolybdate, 3BaO, 2As 2 O s , 
SMoO a +13H 2 0. 

Very si sol in H 2 0 (Gibbs.) 

Copper arsenosomolybdate, 2CuO, 3As 2 0 3 , 
6MoOj. 

)1. m H»0. (Gibbs.) 

Manganese arsenosomolybdate, 2MnO, 
3As 2 0 2 , 6 Mo 0 8 +6H 2 0, and+lSHjO. 

Insol. in H a O. (Gibbs.) 



ARSENOSOMOLYBDATE, POTASSIUM 


Potassium arsenosomolybdate, 3K 2 0, As 2 O a , Arsenyl iodide, AssI 2 On = 2AsOI, 3As 2 0 3 + 
• 5Mo0 s +3H 2 0. 12H.0 

Easily sol. in H 2 0. (Ephraim, Z. anorg. ■ Decomp. by H 2 0. (Wallace, Phil. Mag. (4) 


1910, 66.54.) " ° 

3K 2 0, AsjOj, SMoO a + ISHjO . Easily sol 
in H 2 0. (Ephraim ) 


17. 122.) 

SI. sol. in cold H 2 0, less sol. m alcohol 
(Plisson, J. Pharm. 14. 46.) 


Sodium arsenosomolybdate, Na»0, As 2 0 3 , Arsenyl iodide with MI. 

2Mo0 a +6H 2 0. See Arsemte iodide, M. 

IqW 56) m Hs0 ' (Ephmm ’ Z ' an0rg ' Arsenyl sulphoiod.de, As ta 
2Na 2 0, AssOj, 4 MoO»+ 13II 2 0. Ppt. Scarcely attacked by c 
(Ephraim.) H 2 0 extracts Asia Decon 


Arsenyl sulphoiodide, AsuRSaOs 

Scarcely attacked by cold H 2 0. Boiling 
H 2 0 extracts Asia Decomp. by hot HNOs or 
H 2 S0 4 . Easily sol m KOH, or NH 4 OH +Aq. 
(Schneider, J. pr. (2) 36. 513 ) 


Sol. m H 2 0. (Gibbs.) Arsine. 

See Arsenic hydride. 

Arsenosophospho tungstic acid. 

_ Atmospheric air. 

'’“iStoonKSSSIroSgo: 10 A St * Alr ' 

Moderately sol. in cold, very easily m hot Auriamine, Au(OH) 2 NH 2 


Atmospheric air. 

See Air, atmospheric. 


H»0. (Gibbs.) f To. 

7K 3 0, 2As 2 0j, 4P 2 0 5 , 60WO 3 +55HjO. ^ 
Sol m hot H 2 0 with decomp. (Gibbs.) D.aur; 

Potassium sodium arsenosophosphotungstate, ^ at 
5K»0, Na 2 0, 2As 2 0 3 , 2P 2 0 6 , 12W0 3 + Sesqui 
15H 2 0. Dec 

(Gibbs, Am. Ch. J. 7. 313.) 236. 3* 

Arsenosotungstic acid. Auric 

. . Sol 

Ammonium arsenosotungstate, 7(NH 4 ) 2 0, 2546.) 
2Asi0 3 , 18WO s +18H.O. ’ . ‘ 

Sol. in H 2 0. (Gibbs.) A “ mo 


(Jacobsen, C. R. 1908, 146. 1214 ) 
Diauriamine, Au 2 (OH) 4 NH. 

(Jacobsen, C R 1908, 146. 1214.) 
/Sesgumuriamine, NAu 3 , NH 3 . 

Decomp. by H 2 0 into NAu 3 , (Raschig, A. 
236. 341 ) ’ 

Auric acid, HAu 2 0 4 . 

Sol in HBr, or HCl+Aq. (Ivruss, B. 19. 


Sol. inH 2 0. (Gibbs.) ' ‘ Ammonium aurate. 

See Auroamidoimide. 

Bari 9W0 3 ?21H?0 UngState ’ 4Ba °’ AS2 ° S ’ Barium aurate, BaAu 2 0 4 +5H 2 0. 

Precipitate. 'Nearly insol inH 2 0. (Gibbs.) ^os.Ts/mf' lWagaad > Zeit angew ‘ Ch ' 

Sodium arsenosotungstate, 9Na 2 0, 8As 2 0 3 , +6H 2 0, SI sol mH 2 0. Sol. in dil. H 2 S0 4 

16W0 3 +55H 2 0. and in dil*HNO s . Sol m HC1 Decomp, by 

Very sol. in H 2 0. (Gibbs, Am. Ch. J. 7. alcohoL (Meyer - °- R - 1907 > 146 - 806 ■> 

313.) Calcium aurate (?). 

Arsenyl bromide, AsOBr. I 1 ! 30 ! m H 2 0; sol. m CaCl 2 +Aq. (Fiemy, 


313.) ’ 

Arsenyl bromide, AsOBr. . - p'mUhT'IhkT' “ 1 “'*■ 

(sLwr 1 " 3 ° UtAs ’°' ;inao1 lnalcoho1 salt. (Meyer, 

+H.O, (Wallace, Phil. Mag. (4) 17. 122.) R ‘ 19 ° 7, W5 ' 8 ° 8 " ) 

AssOjBro = 2AsBra, 3As 3 O s +12H s O. Magnesium aurate (?). 

Arsenyl bromide with MBr. (P^etier^ 01 m Ha °i aoL 111 MgCl 2 +Aq. 

fte Arsemte bromide, M. Potassium aurate, KAu0 2 +3H 2 0. 

Arseny cWoride AsOCl. Veiy j h 2 0, and easily decomp. 

ool, m HaO with decomp (Fremy, A oh. (3) 31. 483.) 

+B 2 0. ) (Wallace, Phil. Mag. (4) 16. 358.) Sol in alcohol; the solution m alcohol does 
as 2 U 4 U. (Wallace.) not decomp below 50°. (Figuier, A. ch. (3) 

Arsenyl chloride with MCI. 11 ‘ 3W ') 

See Arsenite chloride, M. 

Arseny^ potassium fluoride, AsOF,, KF+ 

(Marignac, A. 146. 237.) 


Sol. in H 2 0 with decomp Nearly insol. 
a alkaline solutions. (Fremy, A. ch. (3) 31. 
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Sodium aurate, Na 2 Au20 4 -|-2H 2 0. 

Sol. m H 2 0. Sol. in dil. H 2 S0 4 , dil. HNO S| 
and HC1 with deoomp Decomp by alcohol. 
(Meyer, C R 1907, 146. 806 } 

Strontium aurate, SrAu 2 0 4 +6H 3 0. 

As Ba salt (Meyer.) 

Auriimide chloride, Au(NH)Cl. 

(Raschig ) 

Auriimide nitrate, Au 2 N 2 H 2 0) 2HN0 3 , or 
AuN, HNO a +J£H.O, or Au 2 0(NH) 2 , 
2HNO a . 

Not deliquescent Decomp by hot H 2 0 
into Au 20(NH) 2 . (Schottlander, J. B 1884. 
453.) 

Auroamidoimide, Au(HN)NH 2 +3H 2 0. 

(Fulminating gold.) Insol. in H 2 0, not 
attacked by dil. acids; sol in cone acids, 
and m moderately dil. acids, when freshly pre- 
cipitated. Insol in alkalies or alcohol. Sol 
mKCN+Aq 

Triauroamine, Au 3 N +6H 2 0. 

Not decomp, by boiling dil. acetic acid, 
HNOs, or H 2 S0 4 . (Raschig, A. 1886, 236. 

Auricyanhydric acid, HAu(CN) 4 +13^H 2 0 
Easily sol. m H 2 0, alcohol, or ether. 

See also Bromauricyanides. 
Chlorauricyanides. 
Iodauricyamdes. , 

Ammonium auricyanide, NH 4 Au(CN) 4 . 

Easily sol. in H s O or alcohol. Insol. in 
ether 

Cobaltous auricyanide, Co[Au(CN) 4 ] 3 +9H 2 0. 

SI. sol. m cold, easily in hot H 2 0 » SI sol 
in alcohol (Lindbom.) 

Potassium auricyamde, KAu(CN) 4 -|-lJ4H 2 0 
Efflorescent. SI sol in cold, easily m hot 
H 2 0. Easily sol in alcohol. 

Silver auricyanide, AgAuCN 4 , 

Insol m H a O or HNOj+Aq Sol. in 
NH 4 OH+Aq. 

Dtauro diamine nitrate. 

See Auriimide nitrate. 

Aurobrorhhydric acid. 

See Bromauric acid. 

Aurobromic acid. 

See Bromauric acid. 

Aurochlorhydric acid. 

See Chloraunc acid. 

Aurochloric acid. 

See Chlorauric acid. 


Aurocyanhydric acid. 

Aurocyanides with MCN. 

See Cyanide, aurous with MCN. 
Azinosulphonic acid. 

Ammomum azinosulphonate, N 3 S0 3 NH 4 . 
(Traube, B. 1914, 47. 944.) 

Barium azinosulphonate, (N 3 S0 3 ) 2 Ba 
(Traube, B. 1914, 47. 944 ) 

Potassium azinosulphonate, N 3 S0 3 K. 

Easily sol. m H s O. Can be cryst, from 
boiling abs. alcohol. (Traube, B. 1914, 47. 
943) 

Sodium azinosulphonate, N 3 S0 3 Nn. 

(Traube, B. 1914, 47. 944.) 

Azoimide, HN 3 . 

Miscible with H 2 0 and alcohol (Curtius 
and Radcrshauscn, J pr. (2) 43. 207 ) 

Stable in aq solution ; decomp , slowly by dil. 
boiling HC1. (Curtius, J pr. 1898, (2) 68. 
265) 

For salts of HN S , see azoimide of metal 
under metal. 

Azoimide, hydroxylamine, N 3 H,2NH s OH, 

Sol in H 2 0. Gradually volatilizes at ord 
temp (Dennis, J. Am. Chem. Soo 1907, 29. 
22) 

Azophosphoric acid. 

See Pi/iophosphamic acid. 
Deidazophosphoric acid. 

See Pj/rophosphodtamic acid. 

Barium, Ba. 

Decomp, by H 2 0 and abs alcohol. (Guntz, 
C R. 1901, 133. 874.) 

Insol. in liquid NH„. (Gore, Am Ch. J. 
1898, 20. 827.) 

Barium amalgam, BaHgi 3 . 

Stable in contact with liquid amalgam up 
to 30°. Can be cryst. from Hg without de- 
comp. if temp, docs not exceed 30°. (Kerp, 
Z. anorg 1900, 26. 68 ) 

BaHgn Stable in contact with hquid 
amalgam fiom 30°-100°. Can be cryst from 
Hg without decomp, at any temp, within 
these limits. (Kerp.) 

Barium amide, Ba(NH 2 ) 2 . -» 

B.-pt 280°. (Mentrel, C C. 1903, 1. 276.) 
Decomp, by tl 2 0 (Guntz and Mentrel, 
Bull Soc 1903, (3) 29. 678 ) 

Barium potassium amide. 

See Potassium ammonobarate. 

Barium ammonia, Ba(NH 3 )„. 

Takes fire in the air. Only si. sol. m liquid 
NH 3 . Violently decomp, by H 2 0. (Mentrel, 
q, R 1902, 136. 740.) 
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Barium arsenide, BajAsj 

Deeomp. by H»0. (Lebeau, C R. 1899, 
129. 48.) 

Bantun azoimide, Ba(N 3 ) 2 
Very si. hydioscopic, explosive 
12. 5 pts. are sol. in 100 pts. H s O at 0 

16 2 “ " “ “100 “ H»0 “10 5° 

16 7 •' « “ “ 100 " H»0 " 15° 

17 3 “ “ “ “ 100 “ H 2 0 “ 17° 

0 0172 pts aie sol. in 100 pts. abs alcohol at 

Insol. in ether. (Curtius, J. pi'. 1898, (2) 
68. 290 ) 

See also Barium nitride. 

Barium boride, BaBo 

Sol. in fused oxidizing agents, not decomp, 
by H.O; insol. in aq acids; b 1 sol. in cone. 

H. S0 4 , sol. in dil and cone. HN0 3 . (Moissan, 
C'R 1897,126,634.) 

Bar.um subbromide sodium bromide, BaBr, 
NaBr 

Deeomp, by HsO. (Guntz, G. R 1903, 
136. 750.) 

Barium bromide, BaBi's, and +2H 2 0 
100 pts. HsO dissolve— 
at 0° 20° 40° 60° 80° 100° 

9S 104 114 123 136 149 pts. BaBrs 
Sat BaBi’s +Aq contains at. 

— 20° —9° +7° 16° 19° 40° 

45 7 46 5 48 6 48 8 49 3 60 9%BaBr 2 
71° 76° 77° 101° 145° 160° 175° 

55 1 56 5 55.6 56.6 60 5 59 4 60.3%BaBr 2 
(fitard, A ch. 1894, (7) 2. 540.) 

Sp gr. of BaBrs+Aq at 19.5° containing: 

5 10 15 20 26 30%BaBr 2 

1 045 1 092 1 114 1 201 1 262 1.329 

35 40 45 50 55%BaBr 2 . 

I. 405 1 485 1.580 1.685 1 800 
(Kremers, Pogg. 99. 444, calculated by 

Gerlach, Z anal. 8. 286.) 

BaBr a +Aq containing 7.74% BaBrs has 
sp.gr. 20720° = 10716. 

T '' T ’~!+Aq c 
: 0 °/ 20 ° = 

(lie Blanc and Rohland, Z. phys. Ch. 1896, 
19.279.) 

Sat. BaBrs +Aq boils at 113°. (Kremers, 
Pogg. 99. 43 ) 

Solubility in Bal.-pAq at t°. 


67.3 
67.2 

67.4 
67 7 


(Etard, A. ch. 1894, (7) 3. 287.) 


Very sol in absolute alcohol (Hunefeld.) 
100 pts. absolute methyl alcohol dissolve 50 
pts BaBrs at 22 5°. ,. , 

100 pts absolute ethyl alcohol dissolve 3 
pts BaBrs at 22.5° (de Bruyn, Z. phys. Ch. 

^°Sat^ solution in 87% alcohol contains 6% 
BaBi 2 . (Richards, Z. anorg. 3. 455.) 

100 pts. absolute methyl alcohol dissolve 
45 8 pts. BaBu+2H 2 0 at 15° 

100 pts. 98 5% methyl alcohol dissolve 
27.3 pts BaBr 2 +2H 2 0 at 16°. 

100 pts. 50% methyl alcohol dissolve 4 pts. 
BaBrs +2H»0 at 15° (de Bruyn, Z. phys. 
Ch. 10.787) 

100 g. BaBrs+CHsOH contain 0.4 g. BaBrs 
at the critical temp. (Centnerszwer, Z. phys. 
Ch. 1910, 72. 437 ) 

At 15°, 1 pt. by weight is sol in: 

36 pts. methyl alcohol, sp.gr 0, 709 
207 “ ethyl “ “ “ 0 8035 

652 “ propyl " “ “ 0 8085 

(Rohland, Z. anorg. 1897, 15. 413.) 

Nearly msol in boiling amyl alcohol, 10 
com dissolving only an amt. equal to 1 3 mg 
BaO (Browning, Sill. Am J. 144. 459 ) 

Sol. m acetone. (Naumann, B 1904, 37. 
4328; Eidmann, C. C. 1899, II 1014 ) 

Insol. in benzonitrile. (Naumann, B. 1914, 
47. 1370.) 

Difficultly sol. m methyl acetate (Nau- 
mann, B 1909,42.3789 ) 

Insol. m ethyl acetate. (N aumann, B . 19 10, 
43. 314.) 


Sol. in HsO. (v. Hauer, W. A. B. 20. 40.) 


Barium bromide ammonia, BaBrs, 8NHs. 

Decomp, by HsO. (Joannis, C. R. 1905, 
140. 1244.) 

Barium bromide hydrazine, BaBrs, 2N 2 H<. 

Hydroscopic. Very sol. in H 2 0. Insol in 
alcoliol. (Franzen, Z. anorg 1908, 60. 291.) 

Barium bromofluonde, BaBr 2 ,BaFs. 

Insol. in and undecomp, by boilnig alcohol. 
Sol. in HBr and m HN0 3 . Deeomp. by H 2 0, 
hot HjSO,, dil. HC1, dil. HNO s , or dil. acetic 
acid. (Defacqz, C. R. 1904, 138. 199 ) 

Barium carbide, BaCs. 

Deeomp. by H a O. (Maquenne, C. R, 144. 
360.) 

Sp. gr. 3.75. Easily deeomp. by H s O and 
dil. acids (Moissan, Bull. Soc. 1894, (3) 11. 
1008.) 
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Barium carbonyl, Ba(CO)s. 

Sol. in H 2 0. (Guntz and Mentrel, Bull. 
Soc. 1903, (3) 29. 586.) 

barium su&chloride, BaCl 
Decomp, by H 2 0. (Guntz, C. R. 1903, 
136. 751.) 

Barium su&chloride sodium chloride, BaCl, 
NaCl. i 

Decomp, by HsO (Gunti?, C. R. 1903, 
136. 750 ) 

Barium chloride, BaCls, and +2H 2 0. 
Permanent m dry air. 


(Gay-Luesao, A oh (2) 11. 300 ) 

100 pta HsO at t° dissolve 32 62 +0 2711t pta. BaCls 


DO pta HsO dissolve pta. BaCls+2IIsO at t° 


Sol. in 2 67 pta HsO at IS 75°. (Abl ) , 

1 pt BaCls is sol in 2 S6 pta HsO at 15 5°, and 1.67 
pta, at boiling temp (M K. and P ) 

100 pta HsO at 15 5° dissolve 20 pts. BaCls, and 43 
pta at 87.7°. (Ure’s Diet ' 


nskiold, Pogg 186 316) 


HsO dissolve pta BaCls at t 


1 pt BaCl 2 +2H 2 0 is sol. in 2.18 pts. H 2 0 
at 21.5°, and the solution has sp. gr. = 1 2878. 
(Sclnfi, A. 109. 326.) 

1 pt anhydrous BaCls is sol. m 2.86 pts, 
H 2 0 at 15°. (Gerlack.) 


Solubility m 100 pts H 2 0 at t°. 


f 

Pts 

BaCl, 

t° 

Pts. 

BaCls 


BaClj 

0 

30 9 

36 

39.7 

71 

49.7 

1 

31 2 

37 

40.0 

72 

50 0 

2 

31.6 

38 

40.2 

73 

50 3 

3 

31 7 

39 

40 5 

74 

50.6 

4 

31.9 

40 

40 7 

75 

50 9 

5 

32.2 

41 

41 O 

76 

51.2 

6 

32 4 

42 

41 3 

77 

51 5 

7 

32 6 

43 

41 6 

78 

51 8 

8 

32.8 

44 

41 9 

79 

52 1 

9 

33.1 

45 

42 2 

80 

52 4 

10 

33.3 

46 

42 5 

81 

52.7 

a 

33 5 

47 

42.7 

82 

53 0 

12 

33 8 

48 

43.0 

83 

53 3 

13 

34 0 

49 

43.3 

84 

53.6 

14 

34 2 

f><) 

43.6 

85 

54.0 

15 

34.5 

51 

43 9 

86 

54 3 

16 

34.7 

52 

44 2 

87 

54.6 

17 

36 0 

53 

44 4 

88 

55.0 

18 

36.2 

54 

44 7 

89 

55 3 

19 

35.5 

55 

46 O 

90 

55.6 

20 

35.7 

66 

46 3 

91 

55.9 

21 

36.0 

57 


92 

56.2 

22 

36 2 

58 

46 9 

93 

66.6 

23 

36.5 


46 2 

94 

56 9 

24 

36.7 

60 

46 4 

95 

57.2 

25 

37 0 

61 

46.7 

96 

57.6 

26 

37 2 

62 

47 0 

97 

57.9 

27 

37 5 

63 

47.3 

98 

58 2 

28 

37 7 

64 

47.6 

99 

58.5 

29 


65 

47 9 

100 

58 8 

30 

38 2 

66 

48.2 

101 

59.2 

31 

38.5 

67 

48 5 

102 

59.5 

32 

38.7 


48 8 

103 . 

59.8 

33 

39.0 

69 

49 1 

104 

60 2 

34 


70 

49 4 

104.1 

60 3 

35 

39 5 






(Mulder, calculated fiom lus own and other 
observations. Scheik, Verhandel. 1864. 46.) 


The saturated solution contains — 

60.3 pts. BaCl 2 to 100 pts. H 2 0, and boils at 
104.1°. (Mulder.) 

60.1 pts. BaCls to 100 pts. H 2 0, and boils at 
104.4°. (Legrand.) 

61.8 pts. BaCls to 100 pts. H 2 0, and boils 
at 104.5°. (Griffith.) 

59.58 pts BaCls to 100 pts. H 2 0, and boils 
at 105.48° (Gay-Lussac); at 106° (Kremers). 

64.1 pts BaCls to 100 pts. H 2 0, and forUis 
crust at 104 4°; highest temperature observed, 
104 9°. (Getlaeh, Z anal. 26. 426.) 

Sat. BaCls +Aq contains at: 

100° 130° 144° 160° 180° 215° 

36 37 3 37 5 38.9 40.7 43.1%BaCl 2 

. (fitard, A. ch. 1894, (7) 2. 535.) 

Aq. solution contains 27 6% BaCl 2 at 30°. 
(Sjhreinemakers, C. C. 1910, 1. 9.) 
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Solubility of BaCb+2H 2 0 in. H s 0 equals 
1.745 mol.-Utre at 30°. (Masson. Cbera. Soo. 
1911, 99.1136) : 


Sp gr. of BaCb+Aq at 20°, 


Sp, gr. of BaCla+Aq at 15°. 


1 00917 14 
1 01834 15 
1 02750 16 
1 03607 17 
1 04584 18 
1 05569 19 
1.06554 20 


0 01 1 001878 

0 025 1 00475 

1 0 06 1 00929 

0 075 1.01369 

0 10 1 01766 

0 25 1 0456 

0 40 1 0726 

(Jones and Peirce, Am. Ch. J. 1907, 38. 701.) 

BaCb+Aq containing 6 94% BaCb Has 
sp.gr 20720° = 10640 
BaCb+Aq containing 11.38% BaCb baa 
sp gr. 20720° = 1 1086. 

(Le Blanc and Rohland, Z pliys Ch 1896, 
19. 279.) 

Sp, gr of BaCb+Aq at 25°, 

BaCla+Aq I Sp. gr 


(Wagner, Z. phys Ch. 1890, 5. 35.) 
Sp, gr of BaCb+Aq. 

I Concentration of BaCla+Aq I Sp , 


(Gerlach, Z anal. 8. 283.) 
Sp. gr. of BaCb+Aq at 21.5° 


(Hittorf, Z. phys. Ch. 1902, 39. 628.) 
Temp of Maximum Density 

Weight of BaClaJ-, , . I Molecular redu 


(Schiff, calculated by Gerlach, l.c 
Sp. gr. of BaCb+Aq at 18°. 


(De Coppet, C. R. 1897, 125. 533.) 
BaCb+Aq containing 10% BaCb boils at 
100.6°. (Gerlach.) 

ioK 1, 7o A JiSr ing 20% B ‘ C1 ’ b0 * “* 

B.-pt of BaCb+Aq containing pts. BaCl 2 to 
100 pts. H a O. G= according to Gerlach 
(Z, anal 26. 443), L= according to Leer and 
(A. ch. (2) 59. 452). 


55 2 
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Less sol m H 2 0 containing HC1 than in 
pure H 2 0, and scarcely sol. m cone. HCl+Aq. 
(Berzelius.) 

Solubility of BaCl 2 in HCl+Aq at 0°. 
' BaCl 2 = no. mote. (in milligrammes) dis- 

solved m 10 cc of the liquid , HC1 = no. mols. 
(in milligrammes) contained m the same 


BaCli 

HC1 

Sum of mo la 

Sp gr 

29 45 

27 8 

26.075 

23.4 

14.0 

10 2 

6 67 

2 74 

0 29 

0 

i.i 

2 8 

5 0 

14 36 

18 775 

22 75 

32 0 

50 5 

29 4&\ 
28.9 

28 875 

28 4 

28 36 

28 975 

29 42 

34 74 
50.79 

1.250 

1 242 

1 228 

1 210 

1 143 

1 118 

1 099 
1.079 

1 088 


(Engel, Bull. Soc. (2) 45. 653.) 

Sol. in about 8000 pts. cone HCl+Aq 
Sol in about 20,000 pts cone HCl+Aq 
through which HC1 gas was passed. 

Practically msol in cone. HCI+Aq con- 
tammg 7 b vol ether. (Mar, Sill Am. J 143. 
Solubility m HCl+Aq at 30°. 




in of the 




5 94 
11.55 
18 11 
32 35 
37.34 


0 46 
0 00 
0 00 
0 00 




(Schrememakers, Z, phys. Ch. 1909, 68. 89.) 

Much less sol in HNOa+Aq than* in H 2 0, 
because Ba(NOs) 2 is nearly insol. therein. 
(Wurtz.) 

BaCl 2 is sol in about — 

4 00 pts. II 2 0. 

5.00 pts. NHiOH+Aq (cone.). 

5 33 pts. AT+OH+Aq (1 vol. cone.. 3 vols 
H,0). 

5.33 pts. HCl+Aq (1 vol cone.: 4 vols. 
H 2 0). 

8 00 pts. HC 2 H 8 0 2 +Aq (1 vol commercial 
acid: 1 vol H 2 0). 

6 00 pts. NH 4 C1+Aq (1 pt. NH 4 C1 . 10 pts 

6.00 r , - 

Aq neutralized by dll. HC 2 , 

6.67 pts. NaC 2 H s 0 2 +Aq (commeicial 
HC 2 H s 0 2 neutralized by Na 2 CO s , and dil. 
with 4 vols. H 2 0). 

6 33 pts. Cu(C 2 H 3 0 2 ) 2 + Aq. See Stolba (Z. 
anal, 2. 390). 

5.67 pts. grape sugar (1 pt grape sugar: 
10 pts H 2 0). (Pearson, Zeit. Chem 1869. 
662.) 


0 

5 71 
10 06 
13 84 
20 00 

24 69 

25 79 

26 06 
27.47 
29.5 


27 6 
22 16 
18.36 
15 42 
10 89 


BaCl 2 2H 2 0+NH 4 C1 

nh 4 ci 


(Schrememakers, Z. phys Ch. 1909, 66. 688.) 
See also under^Ammonium chloride. 
BaCl 2 +Ba(OH) 2 . Solubility of BaCl s in 
BaO+Aq at 30° 


% by 
BaO BaCli 


Solid phase 


BaCL, 2H a O 
|BaCl 2 , 2H 2 0+BaCl(0H), 2H a O 
BaCl(OH), 2H 2 0 

BaCl(OH), 2H 2 0+Ba0, 9H 2 0 

BaO, 9H 2 0 


(Schrememakers, Z. phys. Ch, 1909, 68. 88.) 

Sol. in CuCl 2 ,NH 4 Cl+Aq at 30°. (Schreme- 
makers, Z. phys Ch. 1909, 66. 688.) 

The solubility data for the system BaCl 2 + 
CuClo + KC1 +Aq have been determined at 40° 
and 60°. (Schrememakers, C. C. 1915, 1 933.) 
BaCl 2 +HgCl 2 . Solubihty of BaCl 2 + 

HgCI 2 m H 2 0 


is ^>er 10( 


23.44 
22.58 
22.48 
22 10 
21 64 


51 41 
51 66 
51 74 
54 83 


BaCl 2 ,2H 2 0+HgCl a 
BaCl 2 ,3HgCl 2 , 6H 2 0 
BaCl 2 , 2H 2 0 +HgCl 2 


,(Foote and Bristol, Am. Ch. J . 32. 248 ) 
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Solubility of BaCh+HgCh in H a 0 


Temp. =30 | 

j Temp — 0° 

% HgCla 

% BaCls 

Solid pha^e 

j IlgCl, 

BuCIl- 

. SuIld P ha ’ e 

0 

2 90 

7 00 | 
12 98 
22 01 

34 57 

46 50 
55 16 

55 32 
55 19 
48.97 
41 30 
27 62 

14 19 

7 67 

27 77 

27 56 

27 47 
26.99 

26 89 

26 69 

25 22 
23.46 

23 08 

22 98 

17 87 
14.26 

8 41 
, 2.65 

0 

Bads 2H.0 

Hgds+BaCIs 3HsO 

HgCL 

0 

14 25 
36 20 
46 12 
46 05 
46 07 

46 59 

47 78 

48 43 

48 49 

44 33 
29.0 
16.30 

3 95 

23 70 

24 0 
24.89 
24 07 
24 03 
24 05 < 
23 28 " 
21 05 1 
20 64 1 
20 71 

18 50 

11 59 

0.11 

0 

BaCl 2 .2H s O 

Bad,, 3HgCl 2 .6H 2 0 + 

BaCl 2 2H a O 

Bad 2 , 3HgCli 6H 2 0 

BaCl 2 , 3HgCl 2 6H 2 0+HgClj 

HgCl 2 

Temp. =40° 

56 57 1 22 98 | BaCl 2 .2H 2 0+HgCl s 


(Schrememakoi's, Ch. Weckbl. 1911, 7. 202.) 


BaCl«+KCl. Sol m sat KCl+Aq, at first 
without pptn, The IvCl is pptd. alter a time 
until a state of equilibrium is reached 

100 pts. II s O at 16.0° dissolve 33.8-27 2 pts 
IvCl and 18.2-34 9 pts. Bad*. (Kopp, A. 34. 
267 ) 

100 g. sat. solution of BaCL+KCl contain 
13.83 g. BaCl 2 and 18.97 g KC1 at 25° 
(Foote, Am. Ch. J. 32. 253 ) 

BaCL+BafNOj).! Bad* is sol. in sat. 


Solubility of BaCl 2 +Ba(NO d )„ in H a O. Both 
salts present m solid phase. 


BaCh |Ba(NO»)i 


(Etavd, A. Ch. (7) 2. 535 ) 

Very slowly sol. m sat. NaNOs+Aq with 
separation of Ba(NO s ) a . 

Rapidly sol. in sat. KNOj-t-Aq, forming 
Ba(N0 3 ) 2 , which, separates out. (Karsten.l 

BaCla+NaCl BaCl* is sol. in NaCl-j-Aq 
at first without separation of Nad, which, 
however, finally separates. 


|38 6) | 1 54 7) 

1, 2, and 3 aro at 17°. ( Kopp, A, 34. 268.) 
4, 5, and 6 are at b -pt. (Mulder.) 
Solubility of BaCl 2 +NaCl. 

100 pts. H 2 0 dissolve pts. BaClj and NaCl 


(Precht and Wittgen, B. 14. 1667.) 
Solubility of BaCl.+NaCl in HCl+Aq at 30°. 


XS. 


1 2018 
1 1906 
1 1801 


0 0000 
0 4575 
0 969 


1 628, 
0 630 
0 268 


[Solid phase, B(iCla+2HsO 


1 3056 
1 2651 
1 2147 
1.1789 
1.1419 


0 0000 

0 4709 
1.107 

1 622 

2 234 

3 041 
3 953 


1 745 
1 468 
1 122 
0 861 
0 592 
0.307 
0 124 
0 020 
0 00 
0 00 


(Masson, Uhem. Soc. 1911, 99. 1136.) 


i 
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Solubility of BaCli+NaClin HCl+Aq at 30°. I 


TcHCl 

%NaCl 

%BaCl, 

Solid phase 

sO 

23 85 

3 8 

NaCl, BaCl, 2H,0 

4 84 

18.07 

2.27 


12 02 

9 55 

0 82 


17.20 

4 65 

0 29 


23 16 

1 54 

0 00 


28 66 

0.47 

0 00 


36 51 

0 12 

0 00 

NaCl)j|-BaCl 2 II 2 0 

(Schieinemakcrs, Arch. Nder. Sc. ex nat (2) 

16. 91 ) 

Insol 

in liquid NH a 

(Franklin, Am Ch. 

J 1898, 

20. 827.) 






ve Pts o 

the anhydrous, and crystallized | 





Sp 

S „ 

BaCla 

BftClj+2HsO 

0 900 

1 00 

I 50 

0 834 

0 185 

0 32 

0 817 



fKirwan ) j 


Insol. in abs, alcohol, or below 19° in al- 
cohol of over 91 %. Dil alcohol dissolves less 
BaCl 2 than corresponds to the amount of H,0 
present. (Geraidm, A ch (4) 6. 142 ) 


Solubility in 100 pts. alcohol at t°. D =sp. gr. 
of alcohol; S = solubility. 




(Gerardin, A. ch. (4) 5. 142.) 

Solubility m dil. alcohol of x% by weight 
at 15°. 

% alcohol 0 10 20 30 40 00 80 

Pts BaCh, 2HsO 30.28 23 7 18 0 12 8 0 3 3 4 0.6 

(Schiff, A. 118. 365.) 


Sol. m 6886-8108 pts. 99.3% alcohol at 
14.5°, and in 1857 pts. at ebullition. (Frese- 
mus.) 


Solubility of BaCU in alcohol +Aq, 


Ucohol 


0 

32 67 
50 16 
66 72 
92 53 
94 83 
94 75 
94 60 

97 14 

98 17 

99 41 


BaCl. 2H,0+BaCI a I1 2 0 


BaCl 2 H,0 
BaCl, H,0+BaCl, 
BaCl, 


31 57 
20. 1G 
13.21 
2 8T. 
0 25 
0 09 


BaCl, 2H 2 0+BaCl 2 H 2 0 


BaCl 2 H 2 0 

(Schrememakers and Massmk, Cbem. 

Weekbl 1910, 7. 213 ) 

100 pts absolute methyl alcohol dissolve 
2 18 pts BaCl, at 16.5°, and 7 3 pts. BaCl 2 , 
2H 2 0 at 6°. (de Bruyn, Z. phys, Ch, 10. 783.) 

At 16° C. 1 pt. by weight is sol, in: — 

78 pts. methyl alcohol of sp. gr. 0 790 

7,000 " ethyl " “ “ " 0 8035 

100,000 " propyl " “ “ “ 0 8085 

(Rohlana, Z. anorg. 1897, 16. 413.) 

Absolutely insol. m boiling amyl alcohol. 
(Browning, Sill. Am. J, 144. 459 ) 

Absolutely insol. m acetic ether. (Cann, 
C R. 102. 363.) 

Very si, sol in acetone (Krug and M'El- 
roy, J Anal. Ch. 6. 184.) 

100 pts. by weight of glyceiine dissolve 10 
pts. BaCl, at 16.5°. (de Biuyn, Z, phys. Ch. 
10. 783.) 

Insol in acetone. (Naumann, B. 1904, 37. 
4329.) (Eidmann, C. C 1899,11.1014.) 

Insol. in benzomtnle (Naumann, B, 1914, 
47. 1370.) 

Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Insol. in anhydrous pyridine, 97% pyri- 
dine+Aq. and 95% pyridine +Aq. SI. sol. 
in 93% pyridine+Aq (Kahlenberg, J. Am. 
Chem. Soc. 1908, 30. 1107.) 

+H,0 Solution of monohydrate sat. at 6°^ 
contains 31.57% BaCl 2 (Schrememakeis, 
Chem. Weekbl. 1910, 7. 213.) 

2.5 grams of the monohydrate are sol. in 
100 cc. of methyl alcohol at 14°. (Kn-schner, 
Z. phys. Ch. 1911, 76. 176.) 

Exact solubility in methyl alcohol cannot 
be determined as BaCl,+H,0 separates out 
from a sat. solution of the dihydrate. (Kirsch- 
ner, Z. phys. ch. 1911, 76. 177.) 

Barium cadmium chloride, BaCl,,CdCl,-t- • 
4H,0. 

Easily sol. in H 2 0. (v. Hauer.) 
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Solubility in H 2 0 at t°. 



i 10U pts solution contain pts • 

100 g of 
solution 
contain g salt 

I 100 g HiO 
dissolve 

100 mols H«0 
dissolve mols. of 
anhydrous salt 

Cl 1 

Bn 

Cfl 

22 5 

32 9 

41 4 
53.4 
62.0 

97 8 
10S 3 
109 2 | 

15 19 

16 18 

16 95 

18 21 

18 8L 

22 48 

23 51 

23 69 

14 71 

16 09 

16 81 

18 13 

15 74 

22 00 

22 79 

29 95 

11 98 

12 40 

13 05 

13 95 

14 73 

17 57 

18 53 

18 67 

41 88 

44 59 

46 87 
50.30 

52 28, 

62 05 f 

64 83 

65 31 

72 06 

80 73 

88 01 

101 21 

109 56 

163 50 

184 33 

188 27 

3 72 
' 4 06 

4.66 

5.05 

7 53 

8 49 

8 67 


(Rimbach, B. 1897, 30. 3083 ) 


BaCl 2 ,2CdCl 2 +5HjO. Quite difficultly sol inH 2 0. (v Hauer.) 


Solubility in H 2 0 at t°. 


Cl 


Cd 


16.89 
18 15 

18 78 

19 b6 

20 18 
23 31 
23 16 


11 00 

11 77 

12 41 

12 83 

13 09 

14 87 
14 93 


17 71 
19 22 

19 85 

20 59 
21.20 
24 11 
24.39 


45 60 
49 14 
51 04 

53 08 

54 47 
62.29 


83 82 
96 62 
104 25 
113 13 
119 64 

165 18 

166 53 


3 27 
3.55 
3.76 
5 19 
5 23 


(Rimbach, B. 1897, 30. 3083 ) 


Barium mercuric chloride, basic, BaCl 2 , HgO 
+0H 2 O 

Decomp, by H 2 0 (Andrd, C, R. 104. 431.) 
Banum mercuric chloride, BaCl 2 , 2HgCl s + 
2H a O 

Efflorescent in dry air, sol. m H 2 0 (v 
Bonsdorff, Pogg 17. 130 ) 

The salt BaCl 2 , 2HgCl 2 +2H 2 0 described by 
Bonsdorff does not form under the conditions 
which he gives. (Foote, Am. Ch. J. 1904, 32. 
251 ) 

BaCl 2 ,3HgCl 2 +GH 2 0. Solubility deter- 
minations with mixtures of BaCl 2 and HgCla 
show that these chlorides do not form a double 
salt at 25°, but that a transition temp, exists 
at about 17.2° below which the salt BaCl 2 , 
3HgCl a +6H 2 0 forms. (Foote, Am Ch J, 
1904, 32. 251.) 

+SH 2 0. Less sol. in H 2 0 than the Sr and 
Mg double salts. (Swan, Am. Cli. J. 1898, 20. 
1133.) 

Barium rhodium chloride, 3BaCl a , Rh 2 Cl 0 . 

See Chlororhodite, banum. 

Barium stannous chloride, BaCI 2 , SnCl 2 + 
4H 2 0. 

Sol. in II 2 0. (Poggiale, C. R. 20. 1183.) 
Barium stannic chloride. 

See Chlorostannate, barium. 

Barium uranium chloride, BaCl 2 ,UCl 4 . 

Decomp, by H 2 0. (Aloy, Bull. Soc 1899, 
(3) 21. 265.) 


| Barium zinc chloride, BaCl 2 , ZnCI 2 +4H 2 0. 

Deliquescent, and sol in H 2 0. (Warner, 
C N. 27. 271 ) 

Pptd. from warm solution only, (Ephraim, 
Z. anorg 19i0, 67. 381 ) 

+2j4H 2 0 Pptd. from cold solution. 
(Ephraim ) 


Barium chloride hydrazine, BaCl 2 , 2N 2 H 4 
Hydroscopic. (Franzen, Z, anorg. 1908, 
60.290,) 

Banum chloride hydroxylamine, BaCl 2 , 
2NH a OH. 

Very sol. in H 2 0. (Crismer, Bull. Soc. (3) 
3. 118 ) 

Banum chloride sulphuric anhydride, BaCl 2 , 


Barium chlorofluoride, BaCIF. 

Difficultly sol. in H 2 0, but much more sol. 
than BaF 2 . Decomp, by H 2 0, so that when 
washed on filter, the filtrate contains more 
BaCl 2 than BaF 2 , (Berzelius, Pogg 1.19.) 

Insol. m and undecomp 
sol. m cone HC1 and H 



. by boilmg alcohol; 
NOs. Decomp, by 


Barium cyanamlde, BaCN 2 . 

^Decomp. by H s O. (Frank, C. C. 1902, II. 
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Barium fluoride, BaF 2 . 

Scarcely sol. m H 2 0 (Berzelius); less sol. in 
H 2 0 than CaF 2 . 

1 hter HjO dissolves 1630 mg. BaF 2 at 18°. 
(Kohlxausch, Z. phys. Ch 1904, 60. 366.) 

1606 mg. are contained in \ 1 of sat. solu- 
tion at 18°. (Kohlrausch, Z. 'phys Ch, 1908, 
64. 168.) 

Intfol. m molten MnCl 2 , MnBr 2 , Mnl 2 , 
MnCl 2 +BaCl 2 , MnBr 2 +BaBivand Mnl 2 + 
Bal 2 (Defacqz, A. ch. 1904, (8) 1. 350 ) 
Easily sol. in HC1, HNO s , or HF+Aq. 
(Gay-Lussac and Thdnard.) 

SI. sol m liquid HF. (Franklin, Z anorg. 
1905, 46. 2.) 

Insol. m ethyl acetate (Naumann, B. 
1910, 43. 314 ) 

Sol. in an aqueous solution of sodium cit- 
rate. (Spiller.) 

Barium tin (stannic) fluoride. 

See Fluostannate, barium. 


Barium tellurium fluoride, BaF 2 , 2TeF*. 

Decomp, by HjO. (Hbgbom, Bull. Soc (2) 
36. 60.) 

Barium titanium fluoride. 

See Fluotitanate, barium. 

Barium titanyl fluoride, Ti0 2 F 2 , BaF 2 . 

See Fluoxypertitanate and Buoxytitanate, 
barium. 


Barium uranyl fluoride. 

See Fluoxyuranate, barium. 

Barium vanadyl fluoride. 

See Fluoxyvanadate, banum. ’ 

Barium zirconium fluoride, 3BaF 2 , 2ZrF 4 + 
2H a O. 

Insoluble precipitate. (Marignae ) 

See also Fluozirconate, barium. 

Barium fluoiodide, BaF 2 , Bal 2 . 

Decomp, by H 2 0, dil HC1, dil. HN0 8 or 
hot H 2 SO, Sol. m HI and HNO s . Insol. 
m and undecomp by boihng alcohol. De- 
comp. by dil. acetic acid (Defacqz, C. R. 
1904, 138. 199 ) 

Barium hydride, BaH. 

Decomp, by H 2 0 or HCl+Aq. (Winkler, 
B. 24. 1979.) 

Decomp, by H 2 0. (Guntz, C. R. 1901, 
132. 964 ) 

Barium hydrosulphide, BaS 2 H 2 . 

Easily sol. in H 2 0. Insol. in alcohol. 
+4H a O. Sol m H 2 0, and the solution dis- 
solves S (Veley, Chem. Soc. 49. 369.) 


Barium hydroxide, Ba0 2 H 2 . 

100 pts cold HiO dissolve 5 pis. BaOjHj 
" boihng “ 50 

(Davy) 

100 pts HjO at 20° dissolve 3 45 pts BaO 
(Bineau, C R. 41 GOfl ) 

100 pts HiO at 13° dissolve 2 SO pts BaO 
" “ 70° “ 17 9 

(Osann ) 



(Hera and Enoch, Z. anorg. 1904, 


Sp. gr of BaOiHi+Aq 


Sp gr. of Ba0 2 H 2 +Aq at 18° containing 
1.25% Ba0 2 H 2 = 1 0120; containing 2.5% = 
1.0253. (Kohlrausch, W. Ann. 1879, 6. 41.) 


Sp. gr. of BaQ 2 H 2 +Aq at 80°. 


Sp. gr 

Ba^Hj 

by 

volume 

BaO° 2 H 2 

by 

weight 

Sp gr 

BaOsET* 

by 

volume 

BaOjHs 

by^ 

1 514 

1 500 

1 479 
1.458 

1 450 
1.413 
1.400 

1 390 

1 376 

1 368 

1 350 

1 338 

1 312 
1.301 
1.278 
1.249 

1 236 

58 22 
56 31 
64 14 
49 38 
48 90 
45 99 
45 00 
44.22 
42.40 
41.45 
38 60 
37.30 
35 02 
34 02 
31 48 
28 14 
26 41 

38.45 
37.54 
36.60 
33 87 
33 72 
32 55 
32 14 
31 81 
30 84 
30.30 
28 59 
27 88 
26 69 
26 13 
24.67 
22.52 
21 36 

1 219 
1.200 
1 195 
1.174 
1.162 
1.129 
1.125 
1.114 
1 100 
1.076 

1 062 
1,049 

1 040 

1 031 

1 022 

1 015 

1 009 

24.53 
23 00 
22 15 
19 83 
17.78 
16.01 
15 80 
14 56 
13 06 
10 68 
9 16 
7 55 
6 51 

5 18 
4 78 
3 90 
3 37 

20 12 

19.17 
18.53 
16.89 
15 43 

14.18 
14 04 
13 07 
11.87 

9.83 
8 62 

He 

5 02 
4 67 
3 84 
3.34 


(Haff, C. N. 1902, 86. 284.) 


Insol. m liquid NHj. (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

More sol in NaCl+Aq, KN0 3 +Aq, or 
NaNOa+Aq than in H 2 0. (Kaisten.) 

•.Not precipitated by alcohol 
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Sol. with combination in absolute alcohol 
and anhydrous methyl alcohol. Insol. 

Insol. in acetone. (Neumann, B 1904, 37. 
4329; Eidmann, C. C. 1899, II. 1014) 
Solubility in acetone +Aq at 25°. 


. acetone 


l 100 < 


. acetone +Aq. 


... BaOJ j^millimols. B a 0 2 H 2 in 100 cc. of I 


the solution. 

S = sp. gt'. of the solution 


. Bpt. 

Time 

108 

108 5 

109 

109 

108 

105 

100 / 

12' 

13' 

17' 40" 

17' 50" 

18' 

18' 45" 


55 08 
31 84 
17 76 
9 10 
4 75 
1 54 
0.48 
0 08 


1 04790 
1 01077 
0 99268 
0 97630 
0 95605 
0 93980 


(Bauer, Z. anorg 1905, 47. 407 ) 

Solubility in Ba(N0 2 )2+Aq at 25° 

I Solution sat. with respect to both Ba(N0 8 ) 2 
and Ba0 2 H 2 , 8H s O. 


(Herz, Z anorg. 1904, 41. 321.) 

Ba0 2 H 2 is sol. in an aqueous solution of 
cane sugar (Hunton, Phil. Mag. (3) 11. 156); 
also in an aqueous sol of mannite (Favre, A. 
oh. (3) 11. 76), sorbine (Pelouze); hot solu- 
tion of quercitc, separating on cooling (Des- 
saignes). 

4-3HjO Deoomp by H 2 0 free fiom car- 
bonic acid. SI. sol. in alcohol and ether 
(Bauer, Z. anorg. 1905, 47, 416.) 

Solubility m H 2 0 the same as that of the 
comp, with SHjO. Insol. in alcohol and ether. 
(Bauer, Zeit. angew Ch. 1903, 17. 341.) 

Nearly insol. in alcohol and ether. (Bauer, 
Zeit. angew, Ch. 1903, 16. 349.) 

4-8HA Sol. in 20 pts cold, and 3 pts. 
boiling H 2 0 (Graham); 17.5 pts. H a O at 
15.5°, and m all proportions of hot HsO. 
(Hope ) Sol. in 19 pts, H s O at 15°, and 2 pts. 
at 100°. (Wittstein.) 

If Ba0 2 H 2 +8H 2 0 is heated it dissolves m 
the crystal HsO and the solution has the 
following bpts. 

%BaO 49.05 50 05 52 43 53.72 

B.-pt. 103° 104° 105° 

%BaO 55 36 57 49 58 74 6 
B.-pt. 107° 108° 108 5° ] 

Ba0 2 Hs+3H 2 0 separates at 109°. (Bi 
Zefc angew. Ch. 1903, 17. 345,) 

B.-pt. of Ba0 2 Hs.8H 2 Q +Aq at 732 mi 


6' 45" 
7' 30" 
9' 25" 
10' 45" 


48.45 

48.45 

49.05 

50.05 
52.43 
53.72 
55.35 


,-pt. of BaOaHs 8HsO+Aq, etc .—Continued. 


%BaO 


57 49 

58 74 
61 44 
63 65 

66 53 

67 51 

68 17 


1 1062 
1 1044 
1 1010 
1 0975 
1 0949 
1.0937 
1.0885 
1.0864 
1 0840 
1 0790 
1 0774 
1.0731 
1 0711 
1 0651 
1.0626 
1 0640 
1.0538 




4 55 
4 54 
4 52 


7,55 
7 01 
6 82 
6 55 


5.32 
4.44 
4.41 
4,04 
3 47 
3 14 
2.79 
2.53 


Solubility of Ba(0H) 2 -(-8H 2 O (solid phase) 
m MCl+Aq (mol. per litre of solution) 
at 25°. 


KC1 

NaCl 


(Herz, Z. anorg. 1910, 67. 366.) 
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Solubility of BaO m NaOH+Aq at 30° 


24 63 

26 14 

27 72 

28 43 

29 24 
32.12 
34 72 

41 09 

42 


■0 1 %BaO 


4 99 
1 29 

0 67 
0.53 

0 47 

1 06 
1 87 
1 84 
1 75 
1.58 
1.34 
0 82 
0 59 
0.57 

0 


BaO 9H 2 0 


BaO 9H 2 GVfBaO 4H 2 0 
BaO 4H a O 


BaO 4H a 0+Ba0.2H a 0 
Ba02H a O - 

BaO 2H 2 0+Na0H H„0 
NaOH H a O 


(Sohiememakers, Z. phys, Cli. 1909, 68. 84.) 

50% alcohol dissolves less than 0 5% of 
its wt. of Ba0 2 H 2 -|-8H a 0. (Beckmann, J. 
pr. 1883, (2) 27. 138.) 

Barium aw&iodide sodium iodide, Bal, Nal. 

Decomp, by H a O. (Guntz, C. R. 1903, 
136. 750.) 

Barium iodide, Bal a . 

Not deliquescent. Very sol in H 2 0 and 
alcohol. 100 pts. of anhydrous salt dissolve: 
at 0° 19 5° 30° 40° 60° 90° 106° 
m59 48 44 43 41 37 35 pts. H a O. 

(Kremers, Pogg. 103.436.) 

Sp. gr of Bal 2 +Aq containing: 

5 10 15 20 25 30%BaI„ 

1 045 1.091 1 143 1.201 1.265 1 333 

35 40 45 50 55 60%BaI 2 . 

1 412 1 495 1 596 1,704 1 826 1,970 

(Kremeis, Pogg. 111. 63, calculated by Gei- 
lacn, Z. anal. 8. 279.) 

Easily sol. in alcohol (Henry.) 

SI. sol. in benzomti'ile. (Naum anil, B. 
1914, 47. 1369.) 

Sol in acetone (Naumann, B. 1904, 37. 
4328; Eidmann, C. C. 1899, II 1014.) 

Sol. in methyl acetate. (Naumann, B. 
1909, 42. 3789.) 

-f 2H a O At 16° C., 1 pt. by weight m sol. in: 
22 pts. methyl alcohol sp. gr. 0 790 
93 “ “ “ “ “ 0 8036 

307 " “ " “ “ 0 8085 

(Rohland, Z. anorg 1897, 16. 413.) 
+7H 2 0. (Thomson, B. 10. 1343.) 

The composition of the hydrates formed 
by Bal 2 at different dilutions is calculated 
from determinations of the lowering of the 
fr.-pt. produced by Bal 2 and of the conduc- 
•tmty and sp. gr. of Bal 2 +Aq. (Jones, Am 
Ch. J. 1905, 34. 306.) 


Barium iodide, basic, Ba(0H)I+9H a O. 

See Barium oxyiodlde. 

Barium bismuth, iodide, Bal 2 , 2 BiI 3 +18H 2 0, 
Deliquescent; decomp by H 2 0. (Lmau, 
Pogg. 111. 240 ) 

Barium cadmium iodide, Bal 2 , CdI 2 +5H 2 0. 

Deliquescent. (Croft.) 

Barium mercuric iodide, Bal 2 , 2HgI 2 
Decomp by much H 2 0 (Boullay,) 

Bal 2 , Hgl 2 Sol, in H a O (Boullay.) 

Sp. gr. of sat. solution = 3.575-3 588. 
(Rohrbach, W. Ann. 20. 169.) 

+6H 2 0. (Duboin. C R. 1906, 143. 314.) 
2BaI 2 , 3HgI a +16H a O. (Duboin, C. R. 
1906, 142. 888.) 

Bal 2 , 5HgI 2 -f ! 8H 2 0 As the coi responding 
Ca salt. (Duboin, C R. 1906, 142. 888.) 

3BaI 2 , 5HgI a -)-21H a O. Very deliquescent. 
(Duboin, C. R. 1906, 142. 889 ) 

Barium stannous iodide. 

Very sol inH 2 0 (Boullay) 

Barium zmc iodide, Bal 2 , 2ZnI 2 . 

Deliquescent, and sol. m H a O, (Rammels- 
berg.) 

+4H 2 0. Very hydroscopic. (Ephraim, 
Z. anorg. 1910, 67. 385.) 

Barium nitride, Ba 3 N a . 

Decomp. H 2 0 violently, not alcohol. (Ma- 
quenne, A. ch. (6) 29. 210.) 

BaN a 

See Barium azoimide. 

Barium oxide, BaO 
Sol in H 2 0 with evolution of heat 
Easily sol. in dll HNOj, or HCl+Aq. 
Solubility in NaOH-fAq. See Barium 

, HC1, +H a O at 30°. 
hys. Ch. 1909, 68. 98.) 

, NaCl, BaCla+Aq at 

[j. (Gore, Am Ch. J 

Sol. with combination in absolute alcohol 
and anhydrous wood-spirit. Insol m ether. 
Easily sol. in absolute methyl alcohol 
1 1. absolute ethyl alcohol sat. with BaO at 
9° contains 213.8 g BaO. (Berthelot, Ball. 
Soc 8. 389.) 

Sol. in methyl alcohol. (Neuberg and 
Neimann, Biochem Z. 1906, 1. 173.) 

Insol. m acetone (Eidmann, C. C. 1899, 
II. J014, Naumann, B. 1904, 37. 4329 ) 

Insol. m methyl acetate (Naumann, B. 
1909, 42. 3790.) 

See also Barium hydroxide. 

Barium jieroxide, BaO a . 

1 1nsol. in H a O, decomp by boiling H 2 0. 


hydroxide. 

Solubility in Na 2 0 
(Sohieinemakers, Z. p 
Solubility in Na 2 0 
30°. (Schreinemakers 
Insol. m liquid NE 
1898, 20. 827.) 



BARIUM OXYBROMIDE 


Sol. m acids with formation of hydrogen 
dioxide. 

Forms hydrate with 8H2O; also IOH2O 
(Berthelot, A. ch. (5) 21. 157), alsp a com- 
pound BaOa, H.0 3) winch is very unstable, si. 
sol, in cold H«0, and msol in alcohol or ether 
(SehiJno, A 192. 257 ) 

+8H-0. 100 ce pure HjO dissolve 0 168 
g Ba0" 2 +SH 2 0; if H 2 0 contains 0.3 g 
Ba(0H) 2 +8H 2 0, only 0 102 g. Ba0 2 +8H 2 0 
are dissolved; if 0 6 g Ba(OH) 2 +8H 2 0 only 
0.019 g. Ba0 2 +8H 2 0 are dissolved. (Schone, 
A. 1878, 192. 266.) 

Insol. in acetone. (Eidmann, C C 1899, 
II. 1014, Naumann, B 1904, 37. 4329.) 


Barium oxybromide, Ba(OH)Br+2HsO. 

Decomp, by H 2 0. (Beckmann, J. pr. (2) 
27. 132 ) r 

BaBr 2 ,Ba0+5H 2 0 SI sol.mHjO (Tas- 
silly, C R 1895, 120. 1340 ) 


Barium sulphide, BaS. 

Sol. in HjO with decomp. 

Crystallized Decomp, by H 2 0. 

I Attacked by cold cone. HNO s . (Mourlot, 
A ch. 1899, (7) 17. 521.) 

| Ciyst modification is less readily acted on 
, by an and other reagents than the amorphous 
modification, sol. in fuse oxidizing agents. 
1 (Mourlot, C. R 1898, 126. 645.) 

+H 2 0 (Neuberg and Neimann, Biochem. 
Z. 1906, 1. 174.) . , , n 

+6H2O Slowly sol. m boiling H 2 0, with 
decomp.; insol m, but decomp by boiling 
alcohol (Schdne ) 


Barium sulphide, Ba 1 S7+25H 2 0 (7). 

Sol m PRO. (Schone, Pogg. 112. 215 ) 


Barium insulphide, BaSj 
Sol m large amount of boiling H 2 0. 
(Schone, Pogg. 112. 215 ) 


Barium oxychloride, Ba(0H)Cl+2H 2 O 
Dccomp by H 2 0 (Beckmann, J. pr (2) 
28. 388, 474.) 

Barium mercury oxychloride, BaClj, HgO+ 
6H2O 

Ducomp by H 2 0 (Andid, C. R 104. 431.) 


Barium ieirasulphide, BaS,+H 2 0. 

Easily sol. in H s O, especially if hot, sol. m 
2 42 pts. PRO at 15°; insol m CS 2 or alcohol. 
(Schone, Pogg. 112. 224 ) 

+2H 2 0. (Veley, Chem. Soc 49. 360.) 


Barium peniasulphide, BaSe. 
Known only in solution. 


Barium oxyiodide, Ba(OH)I+9H s O 
Decomp, by H 2 0 and alcohol. (Beckmann, 
B, 14. 2154 ) 

BaI 2 ,BaO+0H 2 O SI sol. m H a O (Tas- 
silly, C. R. 1895, 120. 1340 ) 


Barium oiysulphides, BajCbSs+SSHsO, 
Ba 2 OS+10H 2 O, Ba 4 0S a +28H 2 O. 

Very unstable; decomp, by recrystalhza- 
tion into BaSjPR and BaOiJR 

Barium phosphide, BaP 2 
Decomp, by PRO. (Dumas, A. ch. 32. 
364.) 

Ba 3 P 2 . Crystallized. Sol. m dll. acids; 
msol. in cone acids, decomp, by H2O. Insol. 
m organic solvents at ord temp. (Jabom, 
C. R. 1899, 129. 765 ) 

Barium selenide, BaSe. 

Sol. in H 2 0 with decomp. 

SI sol. m HsO (Favre, C. R. 102. 1469.) 


Barium silioide, Ba 2 Si. 

(Jungst, C. C. 1905, I. 195.) 

BaSis. Slowly decomp, by H2O, not by 
NIROIi+Aq. Rapidly decomp, by cone. 
NaOH. Sol. m HNO s , H 2 S0 4 and H 3 P0 4 
with evolution of spontaneously inflammable 
gas. Sol. in IlF and HC1. Sol. m acetic acid 
without evolution of gas. (Moissan, Traitfi 
ch. mm. 1904, III. 680.) 

Decomp, rapidly in both hot and cold H 2 0 
(Bradley, C. N. 1900, 82. 150.) 


Barium mercuric sulphide, BaS, HgS+5PRO. 
Sol. in H 2 0 (Wagner, J pr. 98. 23.) 

Barium nickel sulphide, BaS, 4NiS, 

Sol m warfii cone. HC1 (Bellucci, C. A. 
1909, 293.) 

Barium stannic sulphide. 

See Sulphostannate, barium. 

Barium uranyi sulphide, 6BaS, UO2S+ 

Decomp by HCl+Aq. (Remeld, Pogg. 
124. 159.) 

Baryta. 

See Barium oxide; BaO. 

Beryllium, Be. 

For beryllium and its salts, see Glucinum 
and the corresponding salts. 

Bismuth, Bi. 

Not attacked by H 2 0 Very slowly at- 
tacked by HCl+Aq (Troost). Very si sol. 
m cone. HCl+Aq (Schutzenberger, Willm). 
Not attacked by dil. HCl+Aq (Naquet and 
Hannot) Very slowly attacked by cold HC1 
+Aq (Godeffroy). According to very careful 
experiments pure Bi is absolutely unattaelced 
by hot or cold, dil. or cone. HCl+Aq except 
m presence of oxygen (Ditte and Metzner, 
A. ch, (6) 29. 397.) 

Not attacked by dil. H 2 S0 4 +Aq. Decomp. 
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by hot cone H 2 S0 4 . Easily sol. m dil or 
cone. HNOa+Aq, or aqua regia 
Not attacked by puie HNOa+Aq of 1.52 to 
,1,42 sp. gi. at 20°, violently attacked by a 
more ail. acid, but the acid becomes concen- 
trated thereby. Cone. HNOa+Aq attacks 
only by heating or adding N0 2 . (Millon, A 
ch (3) 6. 95 ) 

Insol. m liquid NH a (Gore, Am. Ch. J. 
1898, 20. 827.) , 

}4 com. oleic acid dissolves 0.0091 g. Bi in 
6 days. (Gates, J. phys. Chem. 1911, 16. 
143.) 

Bismuth arsenide, Bi 3 As 4 
(Descamp, C. R. 86. 1065 ) 

Bismuth dibromide, Bi 2 Br 4 . 

Not known in a pure state (Weber, Pogg. 
107.599.) 

Bismuth inbromide, BiBr 2 . 

Very deliquescent. Decomp, by H 2 0. Sol. 
in alcohol or ether. 

Sol. in AlBrs (Isbekow, Z anorg. 1913, 
84. 27.) 

Bismuth hydrogen bromide, BiBr a , 2HBr+ 
4H 2 0. 

Deliquesoent. 

Decomp, in the an’ (Aloy, Bull Soc 1906, 
(3) 36. 398 ) 

Bismuth caesium bromide, 2BiBri, 3CsBr. 
Ppt Insol in HBr. ' 

Sol in HC1 and in HNOa (Hutchins, J. 
Am. Chem. Soc 1907, 29. 33.) 

Bismuth potassium bromide, BiBr 3 ,2KBr. 

Decomp, by H 2 0. (Aloy, Bull Soc 1906, 
(3) 36. 398.) 

Bismuth bromide ammonia, BiBr s , 3NH a . 
Sol. in HCl+Aq 
BiBi'a, 2NH S (?) 

2BiBr 3 , 5NH 3 Not deliquescent; not de- 
comp. by H 2 0, easily sol. in dll. acids 
(Muir, Che 


i Soc 29. 144 ) 


Bismuth bromide potassium chloride, 
K 2 BiCl s Br 2 +l)^H 2 0. 

Decomp, by H 2 0. (Atkinson, Chem. Soc. 
43. 289 ) 

Bismuth bichloride, Bi 2 Cl 4 . 

Very deliquescent Decomp, by H 2 0, dll. 
acids, or cone NH 4 C1+Aq. (Weber, Pogg. 
107. 596.) 

Bismuth inchloride, BiCl 3 . 

Deliquescent. Decomp by H 2 0. Sol. m 
dil. HCU+Aq, and alcohol. Not decomp, by 
H 2 0 m presence of citrates. (Spiller.) 


0.08 g. sol. in 100 ccm. liqiud H 2 S (An- 
tony, C. C 1905, 1. 1692.) 

Moderately sol m liquid NH a . (Gore, Am. 
Ch J. 1898, 20. 827.) 


mann, B 1904, 37. 4331 ) 

Sol in acetone and m methylal. (Eidmann, 
C C 1899, II. 1014 ) 

Sol in benzonitrile. (Naumann, B. 1914, 
47. 1369.) 

Sol. in ethyl acetate. (Naumann, B. 1910, 
43. 314.) 

1 pt. is sol. in 60.36 pts. ethyl acetate at 
18°. Sp. gr at 18°/40° =0 9100. (Naumann, 
B. 1910, 43. 320 ) 

Sol in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Bismuth chloride, BijCla (?). 

Decomp, by H 2 0. (Dehdrain, C. R. 64. 
724) 

Bismuth hydrogen chloride, 2BiCla, HC1+ 
3H 2 0. 

Not deliquescent. Decomp, by H 2 0. 
(Engel, C R 106. 1797.) 

BiClj, 2HC1. (Jacquelain, A oh. (2) 62. 
363 ) 

Bismuth caesium chloride, BiCla, 3CsCl. 

Decomp, by H 2 0. SI. sol incolddil. HC1+ 
Aq, but easily sol. on warming, (Brigham, 
Am Ch. J 14. 181.) 

2BiCl s , 3CsCl As above. (Brigham.) 
BiCla, GCsCl Easily sol. in H 2 0 and dil. 
HCl+Aq (Godeifroy, B. 8. 9 ) . 

Does not exist. (Brigham.) 


Bismuth nitrosyl chloride, BiCla, NOC1. 

Very dehquescent Decomp, by H 2 0. 
(Sudborough, Chem. Soc. 69. 662.) 


Decomp, by H 2 0 Cannot be recryst. ex- 
cept from cone BiCla +IIC1 Decomp, by 
HCl+Aq mto BiCla, 2KC1+2H 2 0. (Bng- 
ham, Am. Ch J. 14. 167 ) * 

B1CI3, 2KC1. Decomp, by H 2 0. (Arppe, 
Pogg. 64. 37) 

Deliquescent 

Sol. in H 2 0 with decomp, into the oxy- 
chloride when excess H 2 0 is used (Aloy, 
BuU. Soc. 1906, (3) 36. 397.) 

+2H 2 0. Decomp, by H 2 0. (Jacquelain, 
J. pr 14. 1.) 

Sol. in moderately cone HCl+Aq. 

BiCla, 3KC1 Decomp, by H 2 0 (Arppe.) 
, Does not exist. (Bugharn.) 
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fflfeuth rubidium chloride. BiCl a , RbCl+ 
H 2 0. 


Solubility of freshly pptd Bi(0H) a in 
NaOH+Aq 


Decomp, by H 2 0; sol. in dil HCl+Aq, 
from which BiC 1 3 , 3RbCl crystallizes (Brig- 
ham, Am Ch. J. 14, 174.) 

BiCl 3 , 3RbCl Dccomp. by H 2 0; sol m dil. 
HCl+Aq without decomp. (Brigham ) 
BiClj, 6RbCl. Decomp. by H 2 0; sol. in 
HCl+Aq (Godeffroy, B. 8. 9); does not exist. 
(Brigham.) 

lOBiCL, 23RbCl (?). As above (Brig- 
ham ) 

Bismuth sodium chloride, BiClj. 2NoCl+ 
H s O 

+3I+/J. Decomp. by H a 0. (Arppe,Pogg. 
64. 237.) 

BiCl a , 3NaCl 


e NaOHperl. 

g„Bi dissolved 
per 1. at 20° 

g Bi dissolved 
peri at 100° 

400 

0 16 

1.70 

320 

0 11 

1 20 

240 

0.11 


200 

0 10 

0 5 

160 

a 0 08 
< 0 07 

0 5 

120 


80 

0 04 

0 35 

40 


0 2 

20 

0 

0 15 

(Moser, Z. anorg 1909, 

61. 386.) 


Solubility of freshly pptd. Bi(OII)s in 
KOH+Aq 


Bismuth thallous chloride, BiCl a , 3T1C1. 

Ppt. (Ephraim, Z. anorg 1909, 61. 254 ) 
Bids, 6X101. Ppt. (Ephraim.) 


Bismuth chloride ammonia, 2BiCl a , NHs. 
.Stable (Deh&ain, C. R. 54. 724.) 
BiCb, 2NH S , (D.l 
BiCl a ,3NH a . (D.) 


Bismuth chloride nitric oxide, Bids, NO. 

Very hygroscopic. (Thomas, C. R. 1895, 
121. 129 ) 


KOH per 1. g 


g Bi dissolved 
per t at 100 ° 


0 14 
0 11 
0 11 
0.10 


1 65 
1 20 


0 3 
0 2 
0 15 


(Moser, Z. anorg 1909, 61. 386 ) 


Bismuth chloride nitrogen peroxide, Bids 
NO* 

Decomp b 
(Thomas, C. 

Bismuth chloride selenide. 

See Bismuth selenochioride. 

Bismuth (rifluoride, BiPs. 

Insol in H a 0 or alcohol. (Gott and Muir, 
Chem. Soc. 53. 138.) 

Insol m liquid NH a . (Gore, Am Ch J. 
1898, 20. 827.) 

Bismuth hydrogen fluoride, BiP a , 3HP 
Deliquescent. Decomp. by boiling H 2 0. 
(Muir, Chem. Soc. 39. 21.) 

Bismuth gold, AusBz, 

Insol. m equal pts. of HNO a and tartaric 
acids. (Roessler, Z. anorg. 1895, 9. 71.) 

Blsmuthous hydroxide, Bi(OH) s . 

Sol, in strong aoids. Insol. in solutions of 
alkalies, alkali carbonates, (NH 4 ) 2 CO s , or 
NH 4 NO a ; or of amyl amine (Wurtz), When' 
recently pptd. is sol. in NH 4 C1+Aq, but 
insol. m NH 4 NO s +Aq (Brett, 1837). Not 
ppta. m presence of Na citrates (Spiller). 


Bi 2 0 3 , 2H 2 0, 

Bi 2 O a , H 2 0. fMuii, Chem. Sue, 32. 131,) 
See also Bismuth treoxide. 

Bismuth lelra hydroxide, Bi 2 0 4 , H 2 0 
Bi 2 0 4) 2H 2 0. (Wernicke, Pogg 141. 109.) 

Bismuthic hydroxide (Bismuthic acid), Bi 2 0 { , 
H a O 

Insol. m H a O; easily decomp. by acids. 
(Ereiny, A. ch. (3) 12. 495.) Decomp, by 
H 3 SO,; not attacked by S0 2 +Aq; neither 
dissolved nor decomp. by dil HNO a +Aq. but 
slowly converted into an allotropic modifica- 
tion (?) Partially decomp by cone. HNO a . 
Slowly but wholly dissolved by hot cone. 
HNO a , SI sol. in cone KOH+Aq (Arppe.) 

Sol. in about 100 pts boiling KOH+Aq, so 
- mo. that it solidifies on removing the lamp. 
(Mun-, Chem Soc. 51. 77.) 

BisO„, 2H s O. (BSdeker, A. 123. 61.) 

Does not exist (Hoffmann and Geuther.) 

Bismuth iodide, Bil a . 

Not attacked by cold H 2 0, but by boiling, 
BiOI is formed. 100 pts. absolute alcohol 
dissolve 3% pts. salt at 20°. (Gott and Muir, 
Chem. Soc. 57. 138.) 

Sol in HNO a , and HI+Aq, from which it 
rePPtf by H 2 ° ° r alcohol. Sol.inKI+Aq 
«r KOH+Aq. (Rammelsberg.) 
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SI. sol. in liquid NH 3 . (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

100 g. absolute alcohol dissolve 3 6 g. BiR 
at 20° (Gott and Muir, Cliem Soc. 67. 138 ) 
« Sol. in acetone (Naumann, B. 1904, 37. 
4328 ) 

100 pts. methylene iodide dissolve 0 15 pt. 
BiI 3 at 12°, and very little more at higher 
temperatures. (Retgers, Z. anorg 3. 343.) 

Sol. m methyl acetate (Naumann, B. 
1909, 42. 3790.) ^ 

Bismuth hydrogen iodide, Bil s , HI+4H S 0. 
(Ai'ppe, Pogg. 44. 248.) 

Bismuth caesium iodide, 3CsI,2BiI a . 

Very si. sol. in H 2 0 (Wells, Am, J. Sci. 
1897, (4) 3. 464 ) 

Bismuth calcium iodide, 2BiI 3 , CaI 2 +18H 2 0 
Deliquescent; decomp, by H 2 0. (Lmau, 
Pogg. 111. 240.) 


Bismuth potassium iodide, Bil 8 , 4KI. 

Ppt. (Ai'ppe, Pogg 44. 237 ) 

Bil 3 , 3KI (Astre, C. R 110. 1137 ) 

Bil s , 2KI. Sol. in acetic ether. (Astie ) 
+4H 2 0. Sol. in small amt II 2 0 without 
pptn , but decomp, by much H 2 0. 

B1I5. 2KI, HI (Arppe.) 

2BiI 3 , 3KI+2H 2 0. (Astre.), 
BiI 3 ,KI+H 2 0. Decomp byH 2 0 (NickRs, 
C. R 51. 1097 ) 

2 BiI 8 , Kl. Sol. m acetic ether. (Astre.) 

Bismuth sodium iodide, Bils, Nal+H 2 0. 

Deliquescent; decomp, by H 2 0. (Nieklts, 
C. R. 51. 1007 ) ' 

2BiI 3 , 3NaI+12H 2 0 As above. (Linau, 
Pogg 111.240.) 

Bismuth zinc iodide, 2BiI 8 , ZnI 3 +12H 2 0. 
Very deliquescent. (Lmau, Pogg 111.240.) 

Bismuth iodide ammonia, Bil s , 3NH 3 
Decomp by H 2 0 (Rammelsberg.) 

Bismuth iodide zinc bromide. 

Sol. in H 2 0 (Linau, Pogg. 111. 240.) 
Bismuth nitride. 

Explosive. (Fischer, B 1910, 43. 1471 ) 
BiN. Ppt, Decomp, by H a O or dil acids 
(Franklin, J. Am. Chem. Soc. 1005, 27. 847.) 

Bismuth dioxide, Bi 2 0 2 . 

Sol. in cone. HNO a +Aq. Decomp by 
strong acids, and boiling KOH+Aq. 

Decomp, by H 2 0 (Tanatar, 1 
1901, 27. 438.) 


| Bismuth tnoxide, Bi 2 0 3 . 

Insol in H s O. Sol. in cone acids. 
Solubility of Bi 2 O s m HN0 3 +Aq at 20°. 


In 100 g of the 
liquid phase 




0 321 
0 337 
3 54 
6 37 
13.67 
14.85 
18 74 
23 50 
23 60 

27 15 

28 11 

29 50 

30 19 


32 24 
30 74 
29 83 
24 16 
16 62 
12 17 
11.66 
11.19 
11.19 
15 20 
20 76 
27 85 


7 17 

12 50 

13 31 
15 90 
19 21 

19 29 

20 96 

21 04 

22 63 

22 90 

23 70 

24 83 
24 86 
24 70 
24 60 

24 08 

25 13 
25 30 
28 25 
35 40 
43 37 
46 62 

49 38 

50 20 
64 66 
53 75 

51 02 


Bi 2 O s N 2 0 5 2H 2 0 


Bi 2 O s n 2 o 6 h 2 o 


(Bi 2 0 3 n 2 o 5 h 2 o + 
IBi 2 O s 3N 2 0 £ 10H 2 O. 
Bi 2 0j 3N 2 0 5 10H 2 O. 


f Bi„Oj 3N 2 0 5 10H 2 O+ 
[Bi 2 0 3 3N 2 O s 3H 2 0. 
Bi 2 0 3 3N s 0 6 3H 2 0, 


(Rutten, Z anorg. 1902, 30. 386.) 
Solubility of Bi 2 O s in IINOj+Aq at t°. 



%BuO 

%N°Os 

Solid phase 

9° 

20 8 

17 1 

Bi 2 0 3 n 2 o s h 2 o 


24 02 

19 1 



31 09 

23.8 

JBi 2 O a N 2 O s H 2 0 + 


31 2 

23.9 

(Bi 2 0 8 3N 2 0 6 10H 2 O 

30° 

34 2 

26.5 

u 


28 2 

29 6 

Bi 2 0 3 3N s 0 6 10H 2 O 3 


16 1 

47 7 


66° 

5.55 

7 44 

Bi 2 0 3 N 2 0 8 H 2 0 


27 62 

22 46 


40.80 

31.60 

Bi 2 0 3 N 2 0 8 H 2 0+Bi 2 0 3 
3N 2 0 8 . IOHoO 


37 82 

35 73 

35 80 

47 02 

Bi 2 0 3 3N 2 0 6 . 10Hj.O 
/ Bi 2 O s 3N 2 O s 10H 2 O+ 


1Bi 2 0 3 3N 2 O s 3H 2 0 


4 69 

77 90 

Bi 2 0 8 3N 2 0 5 3H a O 
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Solubility of B13O3 m HN Q 3 +Aq at t° 

| %BiiOs | %NjOs I Solid phase 


37 23 
36 74 
39.75 


47 76 
47.91 
45 16 


BlsOj 3 N>Oj 4HaO 


Solubility in NaOH+Aq at 25° 


s BuOj in 100 00 of solution. 


0 0013 *0 0002 
0 0026 *0 0002 
0 0049 * 0 0005 


(Knox, Chera. Soc. 1909, 96. 1767 ) 

Insol in acetone. (Eidmann, C C 1899, 
II. 1014.) 

Min, Bwnite Easily sol. in HNOj+Aq. 
See also Bismuthous hydroxide. 

Bismuth tetroxide, Bi 2 0 4 . 

Sol, m cone HCl+Aq, with evolution of 
Cl; m oxygen acids with evolution of O. Less 
easily sol. in cone. I-I 2 S0 4 than in HNO„, oi 
JJCI-j-Aq. 

Bismuth oxide, Bi,Oo (?). 

(Hoffmann and Geuther.) 

Bismuth pen/oxide, Bi 2 0 6 
Sol. m dil acids Combines with H 2 0 to 
rorm bismuthic hydroxide, which see (Hase- 
broek, B. 20. 213 ) 

Bismuth oxybromide, etc. 

See Bismuthyl bromide, etc. 

Bismuth palladium, PdBij, 

Insol. in equal pts. HNO a and tartaric acids. 
(Koessler, 2 anorg. 1895, 9. 70 ) 

Bismuth platinum, PtBi s . 

Insol. equal pts. UNO, and tartaric acids. 
(Roessler, Z. anorg. 1895, 9. 69.) 


Bismuth phosphide, BiP 
(Cavazzi ) 

Bismuth fnselenide, Bi 2 Se 3 
Insol in H 2 0, alkalies, or alkali sulphides' 
+Aq, si. attacked by HCl+Aq; oxidized by 
HNOa+Aq. (Schneider, Pogg 94. 628.) 

Min. Frenzehte. 

Bismuth potassium selenide. 

See Selenobi?(nuthite, potassium. 

Bismuth selenochloride, BiSeCl. 

Not attacked by H 2 0; very si. sol. m 


Bismuth disulphide, Bi 2 S 2 +2H 3 0 (?). 

Insol. in HjO. Deoomp. by HCl+Aq 

Bismuth bisulphide, Bi 2 S 8 , 

Insol. m H a O. 

1 1. HaO dissolves 0.35 x 1(H moles Bi 3 S 3 
at 18°. (Weigel, Z. phys Ch. 1907, 68. 294.) 

Easily sol. m moderately dil. HNOj+Aq, 
and cone. HCl+Aq, with separation of S. 
Insol. m alkahes, alkali sulphides, Na 2 S 3 0 3 , 
or KCN+Aq, insol. in NH 4 CI, or NH 4 NO s + 
Aq (Brett). Insol in potassium thiocarbon- 
ate+Aq (Rosenbladt, Z. anal. 26. 15.) 

Insol in alkali hydroxides or alkali hydro- 

ilphides. 

Insol. in 2N— (NH 4 ) 3 S + Aq. 

0 0090 g. Bi 2 S 3 is sol, in 100 oe. N-Na 2 S 2 + 
Aq^at 25°. (Knox, Chem. Soc, 1909, 95. 

Somewhat sol. in Na 2 S+Aq. 75 cc. of 
_.a 3 S+Aq (sp. gr. 1.06) dissolve an amt. of 
Bi 2 S 3 coireaponding to 0,031 g Bi 2 0 3 . (Still- 
man, J. Am. Chem. Soc. 1896, 18. 683.) 

Solubility in Na 2 S+NaOH+Aq at 25°. 


(Knox, Chem Soc. 1909, 95. 1763.) 

Bismuth sulphide pptd. fiom acid solution 
is not dissolved by subsequent treatment with 
18 109L) ^ Stone ’ J Am ‘ Chem. Soc. 1S96, 
187°) m ( Dltte i C R. 1895, 120. 

Solubility m K 3 S+KOH+Aq at 25°. 


Cone, of K : S | Cone of KOH 


0.0240 
0 1230 
0 2354 


(Knox, Chem Soc. 1909, 95. 1763.) 
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Solubility in alkali sulphides +Aq at 25°. 



Na 2 S 0 5 0 0040 

1 0 0 0238 

1 5 0 1023 


KjS 0 5 0 0042 

1 0 ,0 0337 

- 1 25 }D 0639 

(Knox, Chem. Soe. 1909, 96 . 1762.) 

Deeomp . by FeCl a + Aq (Cammerer, C. C. 
1891, II. 525.) 

Insol. m KCN +Aq (Hoffmann, A. 1884, 
223. 134.) 

Mm. Bismnihinite. Easily sol. in HNO a + 
Aq 

Bismuth cuprous sulphide, Bi 2 S a , Cu 2 S. 

Insol. in H 2 0. Sol. with deeomp in IINO a 
+Aq (Schneider, J. pr. (2) 40 . 564.) 

Mm Empledonite. 

Bismuth potassium sulphide, Bi 2 S a , K 2 S. 
(Sohneider, Pogg. 136. 460 ) 

Insol. m ethyl acetate (Naumann, B 
1910, 43 . 314 ) 

Bi 2 Ss,4K 2 S+4H 2 0 Deeomp. by H 2 0. 
Very sol. in K 2 S+Aq Efflorescent in dry 
air. (Ditte, C. R. 1895, 120. 186.) 

See also Sulphobismuthite, potassium. 

Bismuth silver sulphide, Bi 2 Sa, sVg 2 S. 

Insol. in cold HC1, or HNO a . Sol in warm 
HNO„ with separation of S, in boiling HC1 
with separation of H 2 S. 

Min. Plenargynte. Matildite 
(Schneider, J. pr, 1890, (2) 41 . 414.) 

Bismuth sodium sulphide, Bi 2 S a , Na 2 S. 
(Schneider,) 

Bismuth sulphide telluride, Bi 2 S a , 2Bi a Te a . 

Mm. Tetradymite. Sol. in HNO a with sepa- 
ration of S. 

Bi 2 S 2 , 2Bi s Te. 

Mm Joseite. As above. 

Bismuth sulphobromide, BiSBr 2 . 

(Muir and Eagles, Chem. Soc 1895, 67. 91.) 

Bismuth sulphochloride, BiSCl 
Insol. in H 2 0 or dil. HCl+Aq Sol. in 
cone HC1, or HNO a +Aq Deeomp. by 
alkalies +Aq. (Schneider, Pogg. 93. 464.) 

Bismuth sulphoiodide, BiSI. 

Not attacked by boiling H a O, and dil. acids. 
Deeomp by hot cone HCl+Aq, and HNO a + 
Aq. IvOH+Aq dissolves out I 2 (Schneider, 
Pogg. 110. 114 ) 


Bismuth telluride, Bi 2 Te 3 . 

Mm. Tetradymite Sol in HNO a +Aq 
See also Bismuth sulphide telluride. 

Bismuthic acid, HBiOs. 

See Bismuthic hydroxide. 


Potassium bismuthate, ICBiO s 


Sol in HjO. 
KH(BiO a ),. 


Insol P m 


H 2 0. 


Not deeomp by boiling H 2 0 
R. 113 . 860.) 


No salts of HB1O3 can exist. 


Carnegie, Chem. Soc. 51. 77 ) 


(AndrS, C. 
(Muir and 


Bismuthicotungstic acid. 


Ammonium bismuthicotungstate, 3(NH4) 2 0, 
2Bi 2 O a , llWO a +10H 2 O 
A yellow od winch dries to a yellow glass. 
(E F. Smith, J. Am. Chem. Soe. 1903, 25. 
1232.) 


Potassium bismuthicotungstate, 3K 2 0, 
2Bi 2 0 a ,llW0 a +15II 2 0. 

A yellow od which diied to a pale yellow 
glass. (E F. Smith, J Am. Chem Soe. 1903, 
26 . 1233.) 


Strontium bismuthicotungstate, 3SiO, 
2Bi 2 O a ,llWO a +llH s O. 

A yellow wax, insol m pine H 2 0, but sol 
m H 2 0 containing a few diops HNOg (E, 
F Smith, J. Am. Chem Soe. 1903, 25 . 1233 ) 


Bismuthyl bromide, BiOBr. 

Insol m HjO, sol. m moderately cone, 
HBr+Aq. 

Insol in H 2 0 (Herz, Z, anorg. 1903, 36. 
348) 

BisOsBra Insol. in HjO, easily sol in 
cone HC1, or HNO a +Aq; less sol. in dd. 
HNO a +Aq 

Bi u Oi a Br7 As the preceding comp. 
(Muir.) 


Bismuthyl chloride, BiOCl 
Insol. m H 2 0 or dil acids. Sol. in cone. 
HC1, or HNO a +Aq 

Insol. in liquid NH a . (Franklin, Am. Ch. J. 
1898, 20 . 827.) 

Insol. in acetone. (Naumann, B. 1904, 33. 
4329.) 

+H.O. (Hemtss, Pogg. 63. 55.) 

+3H a O. (Phillips, Br. Arch. (1) 39. 41.) 
BiyOoCla. (Arppe.) 

Bi0 2 Cl a Insol in H 2 0; sol. in hot HC1, or 
HNO a +Aq (Muir ) 


Bisjnuthyl fluoride, BiOF. 

Insol. m H,0; sol m HC1, HBr, or HI+Aq. 
(Gott and Muir, Chem Soc 33. 139.) 

,BiOF, 2HF. Insol. in H 2 0. 
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Bismuthyl iodide, BiOI 

Not decomp. by H 2 0 01 alkaline solutions 
Sol. m HCl+Aq. Decomp by HN0 3 +Aq. 
(Schneider, J. pr. 79. 424 ) 

Insol. in KC1, or KI+Aq. 

3Bi0I,7Bi 2 0 3 . Sol in dil HC1; decomp 
by HNOaj msol, in boiling H 2 0 and alkali. 
(Blyth, C. N. 1896, 74. 200 ) 

Bil 3) 5 B 12 O 3 . Ppt. SI. sol. ill HC 2 H 3 0 2 + 
Aq. Not decomp by H 2 0. (Fletcher and 
Cooper, Pharm. J. (3) 18. 254.) 

4BiI 3 , 5Bi 2 0 3 Easily boI m HCl+Aq. 
Decomp. by HNO a +Aq SI. attacked by 

• H 2 S0 4 , somewhat sol. in H 2 C 4 H 4 0 3 , and 
KHCJHA+Aq. 

Sol. in f.NH+S, and KOH+Aq. (Storer’s 
Diet.) 

Bismuthyl sulphide, BieOjS. 

(Hermann, J, pr. 75. 452.) 

Bi 2 O a S. Insol. in H 2 0 (Scherpenberg, 
C. C 1889, II. 641.) 

BuO a S 

Min. Karelimlc. 

• Boracic acid. 

See Boric acid. 

Borax. 

See Teh nborate, sodium. 

Boric acid, anhydrous, B 2 0 3 
See Boron inoxide. 
il/efaboric acid, HB0 2 . 

Sol, in H 2 0 

SI, sol. in hot glacial acetic acid. (Holt, 
Chem, Soc 1911, 100. (2) 720.) 


Orthoboric acid, HsBOj. 

Sol. in S3 pts H,0 at 10° 
“ 25 " " 20° 

" 3 '• “ 100°, 

(Boizehus ) 



1 pt. crystallized acid dissolves m — • 
25 66 pts H 2 0 at 19°. 

14 88 “ “ 25°. 

12 66 “ " 37 5°. 

10.16 “ " 50°. 

6 12 " " 62 5°. 

4 73 “ “ 75°. 

3 55 “ “ 87.5°. 

2 97 " “ 100°. 

Or, 100 pts. H 2 0 dissolve at — 

19° 3 9 pts. H 3 BO„. 

25° 0 8" 

37 5“ 7 8 “ " 

50° 9 8“ 

62 5° 10.0 " 

75° 21.0 “ 

87 5“ 28 0 " 

100° 34 0 “ “ 


Or, sat. aqueous solution contains at, — • 

19° 3 75%H 3 B0 3 . 

25° 6.27 “ “ 

37 5° 7 32 " " 

50° 8 96 " " 

02 5° 14 04 " “ 

75° 17 44 " “ 

87 5° 21 95 “ “ 

100° 25 17 " " 

(Brandes and Firnhabei, Aich Pharm. 7. 50.) 

I litre H 2 0 dissolves at — , 

0° 19 47 g. H 3 B0 3 . 

12° 29 20 “ “ 

20° 39 92 “ 

40° 69.91 “ 

62“ 114.16“ 

80° 168 15 “ " 

102‘ 291 16 “ " 

(Ditte, C It. 85. 1069.) 

1 1. H 2 0 dissolves 0.901 mol. H 3 B0 3 at 25°. 
(Herz, Z. anorg, 1910, 66. 359 ) 

I I H 2 0 dissolves 0,898 mol. H 3 B0 3 at 25°. 
Sp. gr. of the solution = 1 0168. (Muller, Z, 
phys. Ch. 1907, 67. 529.) 

1 1. H a O dissolves 0 887 mol. H 3 BO s at 25° 
and 1.025 mol. at 30°. (Ageno and Valla, 
1st. Ven. (VIII) 14. II, 331.) 

Solubility in H 2 0 at t°. 
t° g HjBOj in 100 g. of tlie solution 

0 2 59 

12 2 3.69 

21 4 90 

31 ” 0 44 

40 8 02 

50 10 35 

00 12 90 

69 5 15.58 

80 19 11 

90 e 23 30 

99.5 28 10 

108 36 7 

115 45.0 

120 52 4 

(Nasini and Ageno, Z. phys. Ch. 1909, 69. 
483.) 

Solubility curve foi oithoboric acid in 
H 2 0 at various temp up to 120°. (Nasmi 
and Ageno, Gazz. ch. it, 1911, 41. (1) 131 
^Sp^gr of HjBO»+A(i sat at 8“ = 1 014 (Antllon, A . 

Sp gr of H»B0 3 +Aq sat at 15° = 1 024S (Stolba, J 
pr 90. 457.) . 


Sp. gr. of H 3 BO s +Aq at 15°. 



1 1 0034 4 1 0147 

2 1 0069 Sat. sol. 1.015 

3 1 0106 


fGerlach, Z. anal. 28. 473 ) 
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Sp gr. of H 3 B03+Aq at 18° 

%H 3 B0 3 0 776 1 92 2 88 3 012 

Sp. gr 1 0029 1 0073 , 1 0109 1 0131 

(Bock, W. Ann. 1887, 30. 038 ) 
Volatile with steam. 

More sol. in dll. HCl+Aq than m H a O. 


Solubility in KOH+Aq. 


Solubility in LiCl+Aq at 25°. 


1. HCl+Aq than m H a O. ' 
s. H a S0 4 , HC1, or HN0 3 + i 


Solubility m HCl+Aq at lift 0 


13’.7 | 6 66 

(Herz, Z anorg. 1910, 66. 369.) 
Solubility of HsBO, in HCl+Aq at 1 


(Herz, Z anorg. 1910, 
Solubility in KCl+Aq at ' 


(Herz.) 

Solubility in RbCl+Aq at 


(Heiz, Z. anorg 1902, 33. 364.) 
Solubility in HF+Aq &t 26°. 




(Herz.) 

Solubility in NaCl+Aq at 26°. 


3 21n. 1 01 2 36 0V75 

2.80n. | 1 25(1.40?) | 2 21 | 0 96(0.81?) 
The values 0.76 and 0.81 represent the 
solubility of H s B0 8 m the concentrations of 
fluorboric acid resulting from the original 
concentration of HF+Aq. 

(Abegg, Z. anorg. 1903, 36. 145.) 
Solubility of H 3 BQ 3 m acids+Aq at 26°. 


H 2 S0 4 0 548 

2 74 
5 48 


2. anorg. 1903, 34. 205.) 


of KC1, KNOo, K a S0 4 , NaN0 3 and Na a S0 4 , 
In general the solubility in H a O is increased 
hy the presence of both electrolytes and non- 
electrolytes. (Bogdan, C. C. 1903, II. 2.) 

Sol. mborax+Aq. (McLauchlan, Z. anorg. 
1903, 37. 371.) 

SI. sol. in liquid NH S . (Franklin, Am. Ch. 
J. 1898, 20. 827.) , , , , 

Unattacked and undissolved by hquid NO a . 
(Frankland, Chem. Soc. 1901, 79. 1362.) 

Sol. in 6 pts. alcohol (Wittstem), 5 pts. 
boiling alcohol (Wenzel) Only traces dis- 
solve m anhydrous ether. (Schiff ) Sol. in 
100 pts. ether. (Hager’s Coinm.) Sol. in 
several essential oils , , , , , 

1 1. H a O sat. with amyl alcohol dissolves 
0.8952 mol. H 3 BO a at 25°. (Auerbach, Z. 
anorg. 1903, 37. 357.) 
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Solubility of HsBOa in amyl alcohol+Aq at t° 
M =millanols H a BO s m 1 1. of H 2 0 
A=millimols H 3 B0 3 in 1 1. of alcohol 


S89 0 
580 0 
427 4 
425 8 
289 1 
894 0 
372 0 
371 8 


49 15 
51 04 
26 02 


176 4 

177 4 
177 1 
173 4 
127 6 
127 0 

84 9 
264 0 
110 0 
110 8 


54 0 
15 46 
15 45 


(Muller, Z. phys. Ch. 1907, 57 . 514 ) 


> gr. of amyl alcohol+Aq sat. with H 3 BO 


32 481 
35 465 
37 339 
42 479 
45.175 
45 638 
47 883 

51 461 

52 043 
59 270 

63 179 

64 254 
66 403 
66 624 

68 253 

69 211 
75 610 


rl25%° 


0 82229 
0 82324 
0 82321 
0 82392 
0 82447 
0 82456 
0 82454 
0 82527 
0 82585 
0 82699 
0 82739 
0 82779 
0 82701 
0 82670 
0 82856 
0 82884 
0 82999 (?) 


Solubility of HjB0 3 in amyl alcohol aud NaCl+Aq at 25°. 


Water phase 


Amyl ale 

ohol phase 


NaCl normality 

mol HaBOa 

Sp gr 25-/4° 

mol H2O 

1 1. contains 

mol amyl alcohol 

mol HaBOa 

0 00 

0.880 

0 8296 

4 10 

8 39 

0 2640 

0 945 

0 866 

0 8277 

3 65 

8 49 

0 2638 

1.490 

0 850 

0 8268 

3 27 

8 54 

0 2689 

1 865 

0 844 

0 8259 

3 03 

8 56 

0 2724 

2 355 

0 833 

0 8254 

2 86 

8 59 

0 2850 

2 845 ' 

0 827 

0 8247 

2 62 

8.62 

0.2877 

3 06 

0 810 

0 8241 

2 39 <" 

8.66 

0 2891 


0 810 

0 8240 

2 32 

8 69 

0 3006 

3' 57 

0 807 

0 8236 

2.15 

8 70 

0 3066 

4.01 

0 801 

0 8233 

1 99 

8.72 

0 3162 

4.28 

0 798 

0 8229 

1 78 

8 76 

0.3210 


(Muller) 


Solubility in hydroxy-compounds +Aq at 25° 


Organvo substance 

Mol of organic sub- 




added 


in 1 1. of aolution 

mixture 


Lactic acid 

2 321 

1.07 

1 0252 

1.0444 


6 819 

1.61 

1 0722 

1.0986 


18.77 


1 1405 

1 1635 


36 33 

2 08 

1 2023 

1 2254 

Glycerine 

24.64 

■1 208 

1 1574 

1 1707 


46.75 

2 132 


1 2260 


67.71 

2 96 

1 2370 

1.2526 


90 58 

3 78 

1 2531 

1.2710 
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Solubility in hydroxy-compounds, etc .—Continued 


Orgamo substance 

Mol of organic aub- 

Mol of boric acid sol 

Sp gr ofthepuro 


» added 

the mixture 

mil of solution 

mixture 

sat with boric acid 

Mannitol 

0 790 

1 007 




0 810 

1 015 

1 0244 

1.0433 


0 945 

1 029 

1 0288 


1 585 

1 136 

1 0475 


Duleitol 

0 OSS' 

0 8876 

0 9995 

1 0686 


0 130 

0 9078 

1 0018 

1 0212 


0 260 

0 9360 

1 0060 

1 0260 


(Muller ) 


Solubility of H,BOs in alcohols+Aq at 25°. 

M =Mol, of alcohol m 100 mol of alcohol -j-Aq 
H 8 B0 3 =Mol. of HjB0 3 m 1 1. of the solution. 
di=^Sp. gr. of alcohol +Aq. 
d 2 =Sp. gr. of alcohol -j-Aq sat. with H 3 BOj 
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Solubility in acetone +Aq at 20° 

A = com acetone in 100 ecm. acetone+Aq. 
HjBOs = millimole H 3 B0 3 in 100 com. of 
die solution. 


(Herz, Z. anorg 1903, 34. 206.) 

The solubilit^ of H 3 B0 3 m H s 0 is increased 
by the presence of racemic acid. 


(Herz, Z anorg 1904, 41. 319 ) 

100 g. pure anhydrous ether dissolve 0.00775 

g h 3 bo 3 ! 

100 g. ether sat. with II s O dissolve 0.2391 g. 
H 3 B0 3 1 

(J A Rose, Dissert. 1902.) 

Sol. in 10 pts glycerine. (Hagei ) 


(Herz, Z. anorg. 1911, 70. 71.) 


0 20' 40 38 80 61 

10 24 50 44 90 67 

20 28 60 50 100 72 

30 33 70 56 

(Hooper, Ph. J Trans. (3) 13. 258 ) 

Solubility of H 3 B0 3 in glycerine+Aq at 25° 
G = g. glycerine in 100 g. glycerine +Aq. 
H 3 B0 3 =Milhmols H 3 B0 3 in 100 cc. of the 
solution. 


(Herz, Z anoig. 1911, 70. 71 ) 
Solubility in oxalic acid+Aq at 25°. 


13 77 [ 11 98 

(Herz, Z anorg 1910, 66. 93 ) 
Solubijbty m H 3 0 is increased by the pres- 
ence of urea, acetone or propyl alcohol. (Bog- 
dan, C. C i903, II. 2.) 

Readily sol. in hot glacial acetic acid. (Holt 
Chem. Soc. 1911, 100 (2) 720.) 

Sol m 250 pts. benzene. (Hagei.) 
Solubility of H 3 B0 3 in manmte+Aq at t°. 


(Herz, Z. anoig. 1905, 45. 268.) 
Solubility of H 3 B0 3 in organic acids+Aq at 


0 1 026 

01 1 056 

0 2 1 086 
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Distribution between HF+Aq a 

alcohol at 25°. 

c=HF concentration (millnnols) 
a=H,BO a concentration in ale 
__ (expressed in millimols) 

w=H 3 B0 3 concentration m w 
(expressed m millimols). 


(Ageno and Valla, 1st. Vei 


a HjO and amyl alcohol 


w = concentration of H 3 BOj u 
expressed in millimols 
a = concentration of H3BO3 in 
expressed in millimols 


C 

a 


500 

14 3 

71 2 


19 2 

99 2 


25 3 

144 2 


114 3 

979 0 

250 

30.1 

144 5 


37 0 

194 8 


56 8 

321.5 


108 0 

652.0 

125 

, 39 0 

170.5 


47 2 

214.0 


52 8 

240 5 


96 0 

442 0 

62 5 

30 4 

111 2 


39 4 

151 8 

lt 

65 (68’) 

272 8 

11 

90 0 

362 2 


(Abegg, Z. anorg. 1903, 35. 131 ) 


5, Z. anorg. 1903? 35. 130) 


Partition of HsBCh between water and 
mixtures of amyl alcohol and CS 2 . 

W= Millimols HjBOj in 10 erm of the 
aqueous layer. 

G= Millimols H a BO a in 10 com. of the 
amyl alcohol — CS 2 layer. 


75% by vol. amyl 0.145 0 624 4 31 

alcohol+25% by 0 275 1.198 4 36 

vol. CS 2 0.429 1 844 4 30 

0 589 2.565 4 46 

50% by vol. amyl 0 145 0 756 5 47 

alcohol + 0.259 1.363 5.21 

60% by vol. CS 2 0.364 1.946 5 34 

0 555 2,889 5 22, 

25% by vol. amyl 0 085 0.699 8 24 

alcohol + 0.175 1 467 8 40 

75% by vol. CS 2 0 264 2.166 8 12 

0 384 3 129 8 14 

(Hers, Z. Elektroehem. 1910, 16. 870.) 


Py robotic (tetraboric) acid, H 2 B<0 7 . 

Sol. in H 2 0. 

Sp. gr. of solutions of bone acid, calculated 
as HjEhOj, containing — 

6 3 ' 1 27 1 91 2 54%H 2 B 4 0 7 

1 0034 1 0069 1 0106 1 0147 sp. gr. 
•Sat. solution at 15° has sp. gr. 1.015. (Gei- 
lach, Z. anal 28.473) 

Insol. in hot glacial acetic acid. (Holt, 
Chem. Soc 1911, 100. (2) 720.) 


No borate is quite insol. in H a O, the alkali 
borates are very sol. The less sol, borates are 
easily decomp by H 2 0; the easily sol. salts 
are also decomp., but less quickly. The less 
sol. borates are easily sol m H s B0 3 , HNOa, 
etc. They are more sol in H 2 0 containing 
tartaric acid or potassium tartrate than in 
pure H 2 0. (Souberam ) The normal borates 
of the alkaline-earths are sol. to no inconsid- 
erable extent in H 2 0, and more readily in hot, 
than m cold H 2 0. (Berzelius, Pogg. 34. 5£8.) 
All borates are insol , or si. sol in alcohol. 

Aluminum borate, 2A1 2 0 3 , B 2 0 3 
Min. Jeremciemte, 

+3H a O. Ppt. (Rose, Pogg. 91. 452.) 
3Al 2 0 3 , B 2 0 3 . Crystallized Insol in 
HNOa+Aq. (Ebelmen, A. ch (3) 33. 62.) 

. 3Al a O s , 2B 2 0 a +7H 2 0. Ppt. (Rose, l. c ) 

Ammonium borate. 

[ The system (NH 4 ) 2 O,B 2 0s,H 2 0 at 60° has 
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been studied by Sborgi (Real Ac. Line. 
1915 (5) 24. I, 1225.) 
2(NH 4 ) 3 0,4B a 0 3 +5H a 0. (Sborgi.) 


Ammonium diborate. 


Difficultly sol. in acetone. (Naumann, B. 
1904, 37. 4328 ) 


Ammonium (elaborate, (NH4) 2 B 4 0 7 +4H 2 0, 
or perhaps NK 4 H(B0 3 ) 2 -|-1J4H 2 0. 

Sol. m 12 pts cold H 2 0; decomp by heat 
(Rammelsbeig, Pogg 90. 21.) 

Sol. in acetone. (Eidmann, C C 1899, 
II 1014) 

+H-/), (Arfvedson.) 


Ammonium oclobomte, (NH 4 ) 2 B80i 3 +6H 2 0, 
Sol m 8 pts. cold, decomp by boiling H 2 0 
(Rammelsberg, Pogg 90. 21 ) r 
+4H 2 0 

Mm. L'irdelle) lie Sol in H 2 0 with de- 
eomp. 


3BaO, B 2 0 3 . Easily sol in mineral acids. 
SI attacked by dil acetic acid (Ouvrard, 
G R. 1901, 132. 258 ) 

BaBjO/. Slowly sol in worm dilute HNO a 
+Aq (Ditte, C. R. 77. 892 ) 

-f 5H 2 0 Sol in 100 pts. cold, and more 
freely in hot II 2 0. When freshly pptd. sol. 
in cold NHiCl+Aq (Wackenroder, A. 41. 
315); NH 4 NO s +Aq (Brett, Phil Mag. (3) 10. 
""i); and BaCl 2 +Aq (Rose). 

BaB»0,«+13lJ 2 0. (Laurent, A. ch (2) 67. 
215.) 

Ba 2 B 2 0 6 . (Bloxam, Chem. Soc 14. 143.) 
5BaO, 2B 2 0 j. 

Ba 3 B ioO, s +6H 2 0 Sol. in 100 pts. cold 
H 2 0 Easily sol m ammonium nitrate, or 
chloride, or barium chloude+Aq. (Rose, 

jia 2 B 3 6n. Easily sol in warm dilute acids. 
+6H 2 0. 

+7H 2 0 

+15H 2 0. (Laurent, A ch. (2) 67. 215.) 


Ammonium (/elaborate, (NH 4 ) 2 BioOi8+ 

6H 2 0. 

Permanent. Sol. m II 2 0 (Rammelsberg.) 
+8H 2 0 (Atterberg, Bull. Soc (2) 22. 
350.) 

Ammonium dodelaborate, (NH 4 ) 2 Bi 2 0ij- 1- 
9H s O. 

Sol. in hot H 2 0. (Bechi, Sill Am J (2) 
17. 129 ) 

Ammonium pet borate, NH,BO s 
See Perborate, ammonium. 

Ammonium calcium borate, (NH 4 )sCaB 4 0ij 
= CaB 4 0 7 +4(NH 4 ) 2 0 
(Ditte, C R. 96. 1663.) 

Ammonium magnesium borate. 

Sol. m H 2 0, decomp, by boiling (Ram- 
melsbeig, Pogg 49. 451.) 

Ammonium zinc borate, 4(NH,) 2 B < 0 7 , 
Zn(B0 2 ) 2 +6H 2 0. 

(Ditte, C. R. 96 1663 ) 

Barium borate, Ba(B0 2 ) 2 . 

Ppt, (Ouvrard, C. R. 1906, 142. 283 ) 
+2H 2 0 (Atterberg ) 

+4H 2 0 (Benedikt, B 7 703 ) 

Sol m 3,300 pts. 45% alcohol. 

“ 7,800 “ 50 

" “ 25,000 “ 60 “ 

“ 55,000 “ 75 “ 

(Berg, Z. anal. 16. 25.) 

+10H 2 O. SI. sol. in cold, more leadily in 
hot HaO, especially in piesence of ammonium 
salts. (Berzelius, Pogg. 34. 568.) Sol. in 
sodium eitrate+Aq. (Spdler.) Insol. in 
wood spirit. (Ebelmen ) 

2BaO,B»Oj Decomp, by H 2 0 forming 
BaO, B 2 0j+4H 2 0 (Ouviard, C. R. 1906, 
142. 283 ) 


Barium borate bromide, 3BaO, 5B 2 0 3 , BaBr 2 . 

(Ouvrard, C. R. 1906, 142. 283.) 

Barium borate chloride, 3Ba0,5B 2 0 3 ,BaCl 2 . 

Unaffected by H 2 0. Sol. m acids. (Ouv- 
rad, G. R 1906, 142. 283 ) 

Bismuth borate, BiB0 3 +2H 2 0. 

Ppt. SI. sol in H 2 0. Deoomp, by H 2 S. 
Not decomp by KOH+Aq (Vanino, J pr, 
1906, (2) 74. 152.) 


Cadmium borate, Cd 3 (BO s )s. 

Insol. in H 2 CT easily sol. in dil . acids. ( Ouv- 
iard, C. R 1900. 130. 174 ) 

Cd(BO«) 2 Difficultly sol m H 2 0 (Strom- 
eyer) ; insol m H a O, sol. m HCl+Aq (Odlmg) ; 
easily sol in warm NPLCl+Aq (Rose). 
(Guertler, Z. anorg. 1904, 40. 242 ) 

3CdO, ?B 2 0 a -t-3H 2 0. Ppt. SI sol in 
H 2 0. (Rose, Pogg 88. 299 ) 

CdO, 2B 2 0 3 +2H S 0. (Ditte, A ch. 1883, 
(5) 30. 255 ) 

CdO, 4B 2 O s + 10I-I 2 O. Sol m H 2 0; de- 
comp onheatmg, (Ditte, A. ch. 18S3. (5) 30. 
255 ) 


Cadmium borate bromide, 6CdO, 8B 2 0 3 , 
CdBr 2 . 

Insol. m H 2 0 and fuming HC1 or HBr+Aq. 
(Rousseau and Allaire, C. R 1894, 119. 72 ) 


Cadmium borate chloride, 6CdO, 8B 2 0 3 , 
CdCl 2 . 

(Rousseau and Allaire. C, R. 1894. 118. 
1256.) 


Cadmium borate iodide, 6CdO, 8B 2 0 3 ,CdI 2 . 

(Allaire, C. R 1898, 127. 557.) 

Caesium borate, Cs 2 B 6 Oio. 

Very sol. m H 2 0, less m alcohol (Reischle, 
Z anorg. 4. 116.) 



BORATE, CUPROUS 


103 


Calcium borate, Ca(B0 2 ) 2 . 

SI sol. m H 2 0 , insol in. alkali chlorides, or 
boiling cone, acetic acid+Aq, sol. in cold ar 
hot solutions of ammonium salts, especially 
ammonium nitrate, m CaCl 2 +Aq and also 
easily sol in dilute mineral acids at 60°. 
(Ditte, C. R. 80. 490, 561.) 

+2H 2 0. 

+4H 2 0, two modifications of which one 
is very unstable (van’t Hoff and Meyer- 
hoffer, A 1906, 351. 101.) » 

+6H 2 0. When warmed in H a O it goes 
over into CaB 2 C>4+4H 2 0. (van’t Hoff and 
Meyerhoffer.) 


Sol in H 2 0 without decomp., 1 1 solution 
contams 2 g. salt (Ditte, C. R 96. 1663.) 

CaB-iCb. Decomp. by H 2 0 (Blount, C. N. 
64. 208.) 

Insol m methyl acetate. (Naumann, B 
1909, 42. 3790.) 

+3H a O (Ditte, C. R 96. 1663.) 

+4H 2 0. Min. Beclnlito. 

+6H 2 0. Mm. Borocalcite. Sol. in acids 
CaB s Oio,+4HjO 

+8H 2 0 Unstable. On stanchng in the 
solution in which it is formed it changes into 
CaB e Oio+4H 2 0 

+12H s O. Unstable'. Goes over into 
CaB 0 Oio+8H 2 0. (van’t Hoff and Meyer- 
hoffer, A 1906, 351. 104.) 

CaBs0i 8 -|-12H 2 0 (Ditte, C. R. 96. 1663.) 
2CaO,B 2 O a . Insol. in H 2 0, boI. m dil. acids. 
(Ouvrard, C. R. 1905, 141. 353.) 

Ca 2 B,O n (Ditte. C R. 77. 785.) 

+3H 2 0 Mm. Panderrmte, Pnceite. See 
4Ca0,5B 2 0 3 +9H 2 0 
+5H 2 0. Min. Colemamle? 

If all the Ca is m form of colemamte, the 
solution contams in 100 g , 4.8 g. HsB0 3 and 
0 1 g. CaO (van’t Hoff, B. A. B. 1907, 663.) 
+7H 2 0. 

-j-9H 2 0. (van’t Hoff and Meyerhoffer, A. 
1906. 361. 101 ) 

3CaO, B 2 O s . Easily sol. in dil. acids. 
(Ouvrard, C. R. 1901, 132. 258.) 

3CaO, 5B 3 0 s + 9H 2 0 (van’t Hoff, B. A. B. 
1906, II 568 ) 

4CaO, 5B 2 0 8 +9H 2 0. True composition of 
Pandeimite. (van’t Hoff, B. A. B 1906, II 
572 ) 


Calcium iron (ferrous) borate silicate, 
Ca 2 FeB 2 Si 2 Oio 

Min Homilite. Easdy sol in HCl+Aq 


Calcium magnesium borate, CaO, MgO, 
3B 2 0s+6H 2 0. 

Min. Hydroboracite Somewhat sol in H 2 0. 
Easily sol. m warm HCl+Aq or HNO« +Aq. 
3CaO, 3MgO, 4B s O s (Ditte, C. R. 77. 


Mm. Natroborocalcite, TJlexite. Decomp: 
by boiling with H 2 0. Sol m acids 
Ca 2 Na 4 Bi 2 0 22 +16H 2 0. Min Franklan- 
diie. SI. sol. m H 2 0 ; easily sol. in HC1, and 
HNOs+Aq 

Calcium borate bromide, 3CaO, 3B 2 0 8 , CaBr 2 . 

SI. attacked by H 2 0 Very sol. in dilute 
acetic acid. (Ouvrard, C R 1905,141.1023.) 

3CaO, 5B 2 0 j, CaBr 2 Hardly attacked by 
cold H 2 0 or very dil acetic acid. Sol. in 
strong acids, even when dilute. (Ouvrard, 
C. R. 1905, 141. 1023.) 


Calcium borate chloride, Ca 8 B 2 O fl , CaCl 2 . 

Decomp. quickly by moist an or H 2 0, 
slowly by absolute alcohol (Chateher, C. R. 
99. 276.) 

3CaO, 3B 2 Q 8 , CaCl 2 . (Ouvrard, C R. 
1905, 141. 353?) 

3CaO, 5B 2 0 8 , CaCl 2 . SI attacked by cold 
H 2 0 ana dil acetic acid+Aq Strong acids 
dissolve even when very dilute. (Ouvrard, 
C. R 1906, 141. 352 ) 


Calcium borate silicate, 2CaO, B 2 0 3 , 2Si0 2 
+H s O. 

Min. DatolUe Sol. m HCl+Aq with sep- 
aration oi gclatmous silica 
+2H 2 Q Mm Botryohte. 

CaO, BjO a , Si0 2 . Min. Danbunle Very 
si. attacked by HCl+Aq before ignition. 


Chromous borate. 

Precipitate. Sol. in free acids, insol. in 
borax +Aq. (Mobeig ) 

Chromic borate, 7Cr 2 0 8 , 4B 2 0 3 . 

Insol m H 2 0; sol. in excess of borax +Aq. 
(Hebberhng, C C 1870. 122.) 


Chromic magnesium borate, 3Cr 2 0 3 , 6MgO, 
2B 2 0 8 

Not attacked by acids (Ebebnen, A. eh. 
(3) 83. 52 ) 

2Cr 2 0 8 , 9MgO, 3B 2 0 3 (Mallaid, C. R. 
106. 1260 ) 

Cobaltous borate, 3CoO, 2B 2 0 3 +4H 2 0. 

SI. sol. in H 2 0. (Rose, Pogg. 88. 299 ) 
3CoO, B 2 0 3 . (Mallard, C R 106. 1260.) 

I 2CoO, B 2 0 3 . (Ouvrard, C. R. 1900, 130. 
337.) 


Cobaltous borate bromide, 6CoO, 8B 2 0 8 , 
CoBi 2 . 

(Rousseau and Allaire, C. R. 1894, 119. 73.) 
Cobaltous borate chloride, 6CoO, 8B 2 0 3 , 
CoCI 2 

(Rousseau and Affaire, C R. 1894, 118. 
1257.) 


Calcium sodium borate, 2CaO, Na 2 0, 5B 2 0 3 
+8H 2 0. 

(van’t Hoff, B. A. B. 1907, 303 
Ca 3 B 10 Oi 3 , Na 8 B 6 0 9 +15, m-24H a 0. 


Cobaltous borate iodide, 6CoO, 8B 2 0 8 , CoI 2 . 
- (Allaire, C. R 1898, 127. 557.) 

Cuprous borate, 3Cu 2 0, 2B 2 0 3 
(Guertler, Z. anorg. 1904, 38. 459.) 
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Cupric borate. 

Composition depends on temperature and 
concentration of solutions. Boiling HaO dis- 
solves out all the boric acid Sol. in acids, 
slowly sol m hot cone. NH 4 C1+Aq 

Cu(BO Insol. m cold dil. acids, even 
HP Slowly sol in hot cone HC1 Not at- 
tacked by alkalies or alkali carbonates +Aq. 
(Guertler, Z. anorg. 1904, 38. 456 ) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Cupric borate ammonia, CuB 4 0 7 , 4NH 3 + 
BHjO. 

Efflorescent Can be reciystalhzed from a 
little NHjOH+Aq. (Pasternack, A. 151. 
227) 

Didymium borate, DiBO a . 

Insol. in HaO acidulated tfitli HCl+Aq 
(Cleve, Bull Soc (2) 43. 363.) 

DiafBjCbb. Insol. in H a 0; sol. m acids 
(Frenchs and Smith, A 191. 355.) 

Glucinum borate, basic, 5G10, B 2 0 3 
Insol. m II a O; sol. m acids (Kruss and 
Moraht, B 23. 735.) 

Iron (ferrous) borate. 

Ppt HaO dissolves out all the bone acid. 
(Tunnerman.) 

Iron (ferric) borate, Fe a (BOa) ( +3HaO. 

Ppt Insol, in HaO 
Mm, Lagonite Sol. m acids. 

2FeaO s , 3B a O a (Mallard, C R 105. 1260.) 
6Fe a O a , B a O a -|-6HaO. Ppt (Rose, Pogg 
89. 473.) 

9Fe a Oa, BaO a +9HaO Ppt. (Rose ) 

Iron (ferric) magnesium borate, 3Fe a O a , I 
6MgO, 2B a 0 8 . 

Inaol. in H a O Sol in cone. HCl+Aq 
(Ebelmen, A oh (3) 33.53.) 

2Fe a O a , 9MgO, 3B a O a (Mallard, C R 
105. 1260.) 

Iron (ferroferric) magnesium borate, 3MgO, 
FeO, FeaO a , B a O a . 

Min. Ludwigite. Slowly sol m HCl+Aq, 
when finely powdered. 

Iron (ferrous) borate bromide, 6FeO, 8B a O a , 
FeBr 3 . 

Slowly sol. m hot HNO s +Aq (Rousseau 
and. Allaire, C. R. 116. 1445 ) 

Iron (ferrous) borate chloride, 6FeO, 8B a 0 3 , 
FeCla. 

Slowly sol. in hot HNO a +Aq (Rousseau 
and Allaire, C. R. 116. 1195.) 

Lanthanum borate, 2La a O s , B a O a 
(Nordenskjald, Pogg. 114. 618.) 

Laj(B 4 0 7 ) 3 . Ppt. (Smith ) 

Formula is La 2 Be0 16 +xH 2 0. (Cleve, B. 
11. 910. 


Lead borate, basic, 

2PbO, BaO a +2H a O Ppt 
• 4PbO, 3B a 0 s +4H 2 0. Ppt 
+5HaO Ppt , 

6PbO, 5B 2 0 3 +6H 2 0 Ppt 
8PbO, 3B 2 0s+8H 2 0. Ppt 
9PbO, 5B,0 3 +9H 2 0. Ppt (Rose, Pogg. 
87. 470.) 

Lead borate, Pb(B0 2 ) s +H 2 0 
Insol. in H 2 0/ Easily sol, m dil. HN0 3 . or 
boiling HC 2 H a Oa+Aq. Dccomp. by H a S0 4 , 
HC1, also by boiling ICOH, or NaOH+Aq 
Insol. in alcohol. (Herapath, Phil Mag (3) 

34 Sol 75 m NH 4 C1+Aq; sol in sat NaCl+Aq, 
2PbO, 3B 2 0s+4H 2 0 (Herapath.) 
PbB 4 0 7 +4H 2 0 Slightly sol in pure H 2 0, 
but iU8ol. in solutions of Na salts as Na 2 B 4 0 7 
+Aq. (Soubeiran ) 

Lead borate chloride, Pb(B0 2 )a, PbCl 2 +H 2 0. 

Insol m cold, very slowly decomp, by hot 
HaO into its constituents Easily sol. in dil 
hot HNOa+Aq; msol in alcohol. (Heiapath, 
Phil Mag (3) 34. 375.) 

Lead borate nitrate, Pb(B0 2 ) 2 , Pb(N0 3 ) 2 + 
HaO 

Insol. m alcohol. (Herapath.) 

Lithium borate, LiBOa. 


Solubility m H a O. 

100 g H a O dissolve g. LiBOa at t°. 



g LiBOa 

P 

g LlBO. 

0 

0.7 

30 

4 9 

10 

1.4 

40 

11.12 

20 

2.6 

45 

20. 

(LiC 

hateher, C. 

R. 1897, 

124. 1094.) 


Insol. vet acetone. (Eidmann, C. C 1899, 
II 1014; Naumann, B. 1904, 37. 4329.) 

Insol. m methyl acetate. (Naumann, B 

1909, 42. 3790 ) 

Insol. in ethyl acetate (Naumann, B 

1910, 43. 314.) 

+8H 2 0 (Le Chatoher, Bull. Soc 1899, 
(3) 21. 35 ) 

+16H s O Effloresces in the air, slowly 
sol. in cold H 2 0, rapidly in hot HaO (Le 
Chatelier, C. R 1897, 124. 1092.) 
LiaH 4 (B0 3 )a+14Ha0. (Reischle, Z. anorg 

4. 166.) 

Li 2 B 4 0 7 . Deliquescent; easily sol. in H 2 0. 
(Arfvedson, A. ch. 10. 82 ) 

Sol. in acetone. (Eidmann, C. C. 1899, 
II. 1014.) 

Insol. m acetone. (Naumann, B 1904, 37. 
4329.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+6H 2 0. Insol m alcohol (Filsmger, 
Arch. Ph. (3) 8 . 198 ) 
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LiA 3B 2 0 3 +6H 2 0 Veiy sol. in H 2 0, 
insol. in alcohol (Filsmger.) 

LijO, 4B2O3 Insol in H a O (Le Chatelier, 
Bull. Soc. 1899, (3) 21. 35 ) . 

• +IOH2O, Sol m H 2 0; insol, m alcohol. 
(Filsmger ) 

“ Acid lithium borate” is less sol than the 
tetraborate (Gmelm ) 

Li 2 0, 5B2O3+IOH2O (Dukelaki, C. A. 
1908. 1089 

Magnesium borate, Mg(B0 2 ) 2 . 

(Ditte, C R. 77. 893.) 

+3H 2 0. Mm Pmnmle 
+4H 2 0. (Laurent, A. eh (2) 67. 215 ) 
4-8H2O. insol. in cold or hot H 2 0; easily 
sol m HCl+Aq. Dceomp. by cone. HC1 
+Aq into H 3 BO s and MgCl 2 . (Wohler.) 
MgB 4 0 7 +8H 2 0. (Popp. A. Suppl 8. 1 ) 
MgO, 3B 2 0 S +8H 2 0 Veiy slowly sol in 
H a 0. (Rose, A 84. 221.) 

Sol. m 75 pts cold H 2 0 (Rammelsberg, 
Pogg. 49. 445.) 

2MgO, B2O3. Insol. in H 2 0, but sol in 
Na 2 C0 3 +Aq, (Guevtlor, Z. anorg. 1904,40. 

23 +H 2 0. Very si sol. in >/i» N HCl+Aq. 
(van’t Hoff, B. A. B 1907, 658.) 

Mm Aschanle 
3MgO, B 2 O a . Insol. in H 2 0; easily sol m 
acids. (Ebelmen, A, 80. 208.) 

Very si. sol. in cold, but somewhat decomp, 
by boiling H 2 0 (Rammelsberg.) 

+9H 2 0 Somewhat sol. in cold H 2 0 
(Wohler, Pogg. 28. 525 ) 

3MgO, 2B2O3. Sol in warm H s S0 4 or 
HNOs+Aq (Ditte, C. R. 77. 993.) 

MgO, 6 Bj 0 3 +18H 2 0 =Mg(B0 2 ) 2 , 10HBO 2 
+13H a O, (Rammelsberg, Pogg 49. 445 ) 
3MgO, 4B 2 0 3 Sol. in hot ail acids, insol. 
in acetic acid (Ditte, C. R. 77. 893.) 

5MgO, 2B 2 O a +l and 3H 2 0 Mm. 
Szaibelyile Difficultly sol. m HCl+Aq 
9MgO, B 2 O a (Mallard, C. R 103. 260 ) 


Magnesium manganous borate, 3Mg 2 B 2 0 3 , 
4Mn 2 B 2 0 6 +7H 2 0 . 

Min Susse.nle, Sol. in HCl+Aq 
Magnesium potassium borate, KMg 2 BnOj 2 + 
9H 2 0. 

Mm. Kalibonle. Insol. in H 2 0 (Foit, 
Ch, Z. 1889, 13. 1188 ) 

2MgO, 2K 2 0, 11B 2 0 3 +20H 2 0 (van’t 
Hoff and Lichtenstein, B. A. B 1904, 936.) 
Magnesium sodium borate, Mg 2 B 8 0n, 
Na2B 4 O7+30H 2 O. 

Efflorescent, About as sol. in cold H 2 0 as 
borax; solution separates out a Mg boiate 
on warming, which redissolves on cooling. 
Decomp by boiling H»0. (Rammelsberg ) 


Magnesium strontium borate, 3MgO, 3SrO, 
4B 2 0 3 

Easily sol. in dil. acids. (Ditte, C. R. 77. 
895) 


Magnesium borate bromide, 2Mg 3 B»Ois, 
MgBr 2 or 6MgO, 8B 2 O a , MgBr 2 , 
(Rousseau and Allaire, C R. 1894, 119, 71 ) 

Magnesium borate chloride, 2Mg 3 B 8 Oi 6 , 
MgCI« 

Mm Boradle Insol in H 2 0, slowly sol. 
in acids (Kraut ) 

Stmsfurthile Easily sol m warm acids. 
(Bischof ) 

Magnesium, borate iodide, 6MgO, 8B 2 0 3 , 
Mgl 2 

(Allaire, C R 1898, 127. 556.) 

Magnesium borate phosphate, Mg(B0 2 ) 2 , 
2MgHP0 4 +7H 2 0 
Mm. Lunebm gvte. 

Magnesium borate sulphate, 2Mg 3 B 4 0 9 , 
3MgS0 1 +12H 2 0. 

Min. Magnesium sulphobonte. 

Sol in mineral acids when ground (Nau- 
pert, B 1893, 26. 874 ) 


Manganous borate, MnB 4 0 7 (?). 

Insol in H 2 0 (Beizehus), very si sol. in 
H 2 0 (Thomas, Am. Ch J. 4. 368); decomp 
by waim, slowly by cold H 2 0 Sol mMgSO* 
\q (Berzelius). 

-3H 2 0. (Endemann and Paisley, Zeit. 
angew. Ch. 1903, 16. 176.) 

+5H 2 0. Ppt (Endemann and Paisley.) 
Very hydroscopic. (Endemann, Am, Ch 
J 1903, 29. 72 ) 

3Mn6, B 2 0 3 (Mallai'd, C R 106. 1260.) 
Not attacked by H 2 0 Very sol in acids 
(Ouvravd, C. R. 1900, 130. 336 ) 

3MnO, 2B 2 0 3 . (Mallard ) 

MnH 4 (B0 3 ) 2 . Veiy si sol in H a O. 
Solubility in 2% Na 2 S0 4 +Aq. At 18.5°, 
0 77 g. MnH 4 (B0 3 ) 2 are dissolved pel htie; 
at 40°, 0 65 a.; at 60°, 0 36 g., at 80°, 0 12 g 
Solubility in 2% NaCl+Aq. 1 1 solution 
dissolves 1 31 g. salt at 18.2°, 0.6 g. at 59°; 
and 0.29 g. at 80°. 

Solubility in 2% CaCl 2 +Aq. 1 1. CaCl 2 + 
Aq dissolves 2.91 g. salt at 17 6°; 2 44 g at 
43.0°; 2.25 g at 61°: and 1.35 g. at 80°. (Hart- 
ley and Ramage, Chem. Soc. 63. 129, X 


Manganous borate bromide, 6MnO, 8B 2 0 4 , 
MnBrj. * 

(Rousseau and Allane, C. R 1894, 119. 73.) 


Manganous borate chloride, 6MnO, 8B 2 0 3 , 
MnClj. 

(Rousseau and Allau-e, C R. 1894, 118. 
1267.) 

Molybdenum borate, Mo0 2 , 2B 2 0 3 (?). 

Insol. in H 2 0; sol. m H 3 B0 8 +Aq (Ber- 
zelius ) 
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Molybdenum borate, Mo 2 0 3 , B 2 0 3 . 

Precipitate. Insol. in H s 0‘ si sol in a 
solution of bone acid (Berzelius ) 

See Boromolybdic Acid. 

Nickel borate, Ni(B0 2 ) 2 +2H 2 0. 

Insol m HaO Easily sol m acids. Easily 
sol in warm NH 4 C1-|-Aq. (Rose, Pogg 88. 
299.) 

2NiO, B 2 0j+a;H 2 0 Easily sol. in acids. 
(Rose.) 

3NiO, 2B 2 0 3 4-5H 2 0. Easily sol. in acids. 
(Rose.) 

3Ni0,B 2 0 3 . Not attacked by H 2 0, sol in 
acids. (Ouvrard, C R. 1900, 130. 337 ) 

Nickel borate bromide, 6N1O, 8B„0 3 , NiBr 2 . 
(Rousseau, C. R 1894, 1^9. 73 ) 

Nickel borate chloride, 6N10 ,8B 2 0 3 ,NiCI 2 . 
(Rousseau, C. R. 1894, 118. 1257.) 

Potassium borates. 


Solubility of B 2 0 3 m IC s O+Aq at 30° 


Solution 

contains 


%bywt K*G 

% b> wt BaOa 

° ,U P 

47 50 


KOH,2H s O 

46 45 

0 72 

46 36 

0 91 

K 2 0, B 2 0 3 , 2 5H a O 

40 51 

1 25 


36 82 

1 SO 


36 72 

1 85 


32 74 

3 51 


29 63 

6 98 


26 89 

12 12 


24 84 

17 63 


23 30 

18 19 

K a O, 2B 2 0 3j 4PI 2 0 

16 21 

13 10 

11 78 

9.82 


9 18 

8 00 


6 22 

9 13 


7 79 

13 20 


7 73 

13 37 

K a O, 2B 2 0„, 4H a O+ 
Iv 4 0, 5B 2 0„, 8H a O 

7 81 

13 28 

7 67 

13 19 


' 7 71 

13 21 

K a O, 6B 2 0 3 , 8H s O 

7 63 

13 28 


3 42 

7 59 


1 80 

4 15 


„ 0 80 

3 05 


0 51 

3 19 


0 33 

4 58 

K a O, 6B 2 0 3 , 8H a O+ 
B(OH) 3 

0 38 

4 51 


0 31 

4 46 


0 28 

4 36 

B(OH) 3 


I 3 54 



At 30° only the tlnee potassium borates 
KjO, B 2 0 3 +2 5HjO; K 2 0, 2B 2 0 3 +4H 2 0 and 
K»0, 5B 2 Q a +8H 2 0 exist m stable form. 
(Dukelski, Z anorg 1900, 60. 42.) r 


Potassium metaborate, KB0 2 
Sol m small amount of H 2 0. (Berzelius, 
Pogg 34. 568.) 

+1MH 2 0. Only stabile hydiate (Dukel- 
ski, Z anorg 1906, 60. 42 ) 

-t-lJ^H 2 0 (Atterberg, Bull Soc. (2) 22. 


Potassium tairaborate, K 2 B.,0 7 . 

Very sol. in H 2 0. 

+4H 2 0 (Atteibcrg, Bull. Soc. (2) 22. 
350.) 

Only stabile hydrate. (Dukelski, l. c.) 
+5H 2 0 Very sol in H 2 0; more sol. than 
K 2 B„0,o or KsBijOib. 

+6H 2 0. (Atterberg, l c ) 

Potassium keroborate, KYB c O, 0 -f 5, and 
8H 2 0. 

Easily sol. in H 2 0. 

Does not exist. (Dukelski, l, c ) 

Potassium defcaborate, K 2 BioOio+8H 2 0. ' 
Sol m H 2 0. (Rammelsberg,) 

Only hydrate. (Dukelski ) 

Potassium dodekaboxate, K 2 B 12 O 12 -f-10H 2 O, 
SI sol. in cold, veiy sol. in hot H 2 0. 
(Laurent, A ch. 67. 215.) 

=K 2 Bh>Oi« (Rammelsbeig.) 

Does not exist (Dukelski,) 

Potassium borate fluoride, KB0 2 , KF. 

Sol m H a O. (Schiff and Sestini, A. 228. 
72) 

KBO a , 2RF Sol. in little, decomp, by 
much H a O. Insol. in H 2 0 (Schiff and Ses- 
tmi, A 228. 72 ) 

Rubidium borate, Rb 2 B 4 0 7 . 

Anhydrous. (Reisohle, Z. anorg, 4. 166.) 
+6H%0 Not deliquescent or efflorescent. 
Sol in H.O. (Reissig, A 127. 33 ) 

Samarium borate, SmBOj. 

Insol. in H a O; sol. m HCl+Aq (Cleve, 
Bull. Soc (2) 43. 1670.) 

Scandium borate, ScBOa 
Sol. in dil. acids. (Crookes, Phil Trams, 
1910, 210. A. 364.) 


Silver borate, AgB0 2 

SI. sol in H 2 0. By washing with H a O the 
boric acid is dissolved out (Rose, Phann 
Centralbl, 1863. 205 ) 

Sol with decomp' in Na 2 S 2 0 3 +Aq (Her- 
schel); sol m NH 4 N0 3 +Aq if pptd. cold. 

1 1. H 2 0 dissolves ca. 6 x 10 -3 gram-atoms 
at 25°. (Abegg and Cox, Z phys. Ch. 1903, 

46. 11.) 

Insol in ethyl acetate (Naumann, B 
1910, 43. 314 ) 

3Ag 2 0, 4B 2 O s . (Rose, l. c ) 
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Sodium borates. 

Solubility of B 2 O a m Na 2 0+Aq at 30 c . 


Na 2 0 


42 00 

40 85 

41 37 
38 85 
34 44 
29 39 
28 61 
27 78 
26 13 
25 08 
23 00 
16 61 
21 58 

20 58 
18 31 
15 32 
13 25 
12 39 


3 79 
3 47 
2 26 


0 64 


3 73 
2 51 
2 38 
2 44 
2 75 

2 98 

3 82 
13 69 

4 63 


4 97 
6 21 
8 18 
9 12 
10 49 

6 94 

4 76 
2 41 

5 16 

7 36 
7.79 


15 84 
13 30 
12 14 
11 84 

11 78 
11 18 
6 11 
3 54 


NaOH, H a O 
Na 2 0? B 2 0 3 , 4H a O 


Na 2 0, B 2 0 3 , 4H 2 0 + 
Na 2 0, B 2 0 3 , 8H 2 0 
1 Na 2 0, B„Oa, 8H 2 0 


Na 2 0, 2B s O,, 10H 2 O 


Na a O, 2B 2 0„ 10H„O 
+Na 2 0. 5B 2 0a, 
1OH 2 0 

Na 2 0, 5B s Oa, 10H 2 O 


Na a O, 5B 2 O s , 10H 2 O 
+B(OH) s 
B(OH} 3 


At 30°, only the four sodium borates Na 2 0, 
B 2 0 S +4H 2 0, Na 2 0, B 2 0 3 +8H 2 0, Na 2 0, 
2B 2 O 3 +10H 2 O; and Na a O, 5B 2 O,+10H 2 O 
exist as stable phases 

(Dukelski, Z anorg. 1906, 50. 46.) 


Sodium mefaborate, NaB0 2 . 

Anhydrous. Easily sol m H a O, with evolu- 
tion of heat. 

+H 2 0. Easily sol in H a O. (Benedikt.) 

+2H 2 0 Easily sol. m H 2 0, (Benedikt, 
B 7. 703.) 

+3H 2 0. Easily sol. in H 2 0. (Berzelius.) 

+4H a O. SI. efflorescent Sol. in hot, less 
sol. in cold H 2 0. Melts at 57° in its crystal 
H 2 0. (Dukelski, Z. anoig. 60. 42 ) 

+434H 2 0. (Atterberg, Z, anorg. 1906 
370.) 

+5J^H 2 0 (Atteiberg.) 


+8H 2 0. (Atteiberg ) 

+4H 2 0 and +8H 2 0 are the only hydrates 
-foimed. (Dukelski ) 

System Na 2 0, B 2 O a , II ,0 at 60° investi- 
gated by Sborgi. (Real Ac. Line 1915, (5) 
24.1,443) 


Sodium tetraborate, Na 2 B 4 0 7 (Borax) 

100 g H 2 0 dissolve at: 

5° 10° 21 5° 30° 37 5° 

13 16 28 39 5.6 g. anhydrous salt. 

45° 50° 54° 55° 56° 57° 

8.1 10 5 13.3 14.2 15 0 16 O g. anhydrous salt. 

(Horn and van Wagener, Am Cli J, 1903, 
30.347.) 

Insol m ethyl acetate (Neumann, B. 
1910, 43. 314.) 

Sol. m amyl alwshol ni the presence of meta- 
arsemous acid and excess of H 3 BO s (Auer- 
bach, Z, anorg 1903, 37. 358.) 

+4H 2 0. 

+5H 2 0 

100 g H 2 0 dissolve at. 

65° 70° 80° 90° 100° 

22.0 24 4 314 40.8 52,3 g. anhydrous salt 

(Horn and van Wagener, Am Ch, J. 1903, 
30. 347.) 

+6H 2 0 Grows opaque in the air. ( Bechi, 
Sill. Am J. (2) 17 . 129 ) 

+10H a O Only stabile hydrate. (Dukel- 
ski, Z. anorg 50 . 30.) Efflorescent on surface 
in dry air Not efflorescent when free from 
Na 2 CO, (Sims ) 


Sol m 12 pts cold, and 2 pt.s hot H-0 Sat cold 
NasBiOi + Aq contains 9.23%, and sat hot NaJ3iOr + 
Aq contains 33 33% NaiB ( 0- (Gmelin ) 

Sol. in 20 pta cold, and 0 pts. boiling HiO (Wal- 


iol. in 15 pts. H-0 at 18 75° (Abl.) 
.00 pts H 2 0 at 15 5° dissolve 5 pts , a 
100°, 106 pts NacBiOi +10H-O. (Urn 1 , 
"" - 'i. sat NajB<Oj+Aq at 105 5° c r- 


100 pts. 
NajBiOj, c 

(Griffith , C. 


10.54 pta. NaaB-iCj?,. 


Solubihty in 100 pts. H a O at t°. 



100 pts H 2 0 dissolve'1.4 pts. Na.B 4 0 7 at 
0°, and 55.3 pts. at 100°. (Mulder ) 
Na 2 B 4 0 7 +Aq sat at 15° has sp gr = 
10199, and contains 3 926 pts. Na»B 4 0 7 to 
100 pts. H»0. (Michel and IGafft, A ch. (3) 
41 ..471 ) 
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Sp gr. of Na«B 4 07+Aq at 15° 


£+ 

Sp sr 

6 

69. 

Bp &r 

0 52 

1 0049 

4 

2 11 

1 0199 

1 06 

1.0099 

5 

2 64 

1 0249 

1 59 

1 0149 

6 

3 17 

1 0299 


(Geilach, Z anal 28. 473.) 

Sp gr. of Na 2 B 4 07-t-Aq sat. at 15° = 1 032 
(Gerlaeh ) 

Sat Ka)B 4 0-+Aq boils at 105 5°, and con- 
tains 110 5 pts Na 2 B 4 0 7 to 100 pts. H 2 0. 
(Griffith ) 9 

Sat. Na>B 4 0 7 +Aq forms a crust at 103°, 
and contains 80 14 pts Na 2 B 4 0 7 to 100 pts. 
HjO ; highest temp observed, 104 3° (Ger- 
lach, Z. anal. 26. 427 ) 


101 0 

101 5 

102 0 
102 5 


8 04 
17 2 
26 5 
37 5 


104 0 
104 5 
104 6 


(, Geilach, Z anal 26. 452 ) 

3f Na s B 4 0 7 -|-10] 

. , 1. Soc, 45. 407 ) 

Insol m alcohol 

100 g alcohol (0.941 sp. gr ) dissolve 2.48 g 
at 15.5° (U. S. P.). 

Sol in alcoholic solution 'of NaC 2 H 3 0 2 , 
(Stromeyer ) 

Sol m 14 7 pts glycenne of 1.225 sp gr. 
(Vogel ) 

Sol m 1 pt glycerine (Schultze, Arch. 
Phann (3) 6. 149 ) 

100 g. glycerine dissolve 60 3 g at 15, 5 C 
(U.S P) 

Mm Tincal, 

Sodium borate, Na 2 B 8 Oi S -|-10H 2 O. 

Sol. m 5-6 pts cold H a O. (Bolley, A. 68. 
122.) Perhaps sodium hydrogen tetraborate 
JNaHB 4 0,+4J^H a 0. 

NasBioOis+lOHjO. Decomp, by H 2 0. 
(Atterb'ei'g, Z. anorg. 48. 370 ) 

Stabile (Duk'elski, Z anorg. 60. 42.) 
+HHaO (Laurent, C. R. 29. 5 ) 

Sodium borate fluoride, NaBO a , 3NaF+ 
4H a O. 

Sol in H 2 0. 

Basarow (B 7. 112) considers this salt to 
be a mixture. 


Na 2 B 4 0,, 12NaF+22H a O. Can be sep- 
arated into its constituents by H 2 0 (Ber- 
zelius, Berz J. B. 23. 96 ) 

Strontium borate, Sr(B0 2 ) 2 . < 

(Ditte, C R 77. 788 ) 

Easily hydrated by H 2 0 forming SrO, B 2 0 3 
+2H 2 0. Veiy sol. in dd acetic acid (Ouv- 
rard, C R. 1906, 142. 282 ) 

Insol. m acetone (Naumann, B. 1904, 87. 
!29.) f 

+2H 2 0 (Ouviaid, l. c ) 

-|-4H 2 0 (Ouvrard, l c ) 

+5H 2 0 1 1. H 2 0 dissolves 2 3 g, at 10°. 

(Ditte, A ch. 1883 (5) 30. 253.) 

SiB 4 0 ? . Insol m H 2 0; sol in dll. acids, 
(Guertler, Z anorg, 1904, 40. 243 ) 

+4H 2 0 Sol. m 130 pts. boiling H 2 0 100 

pts H 2 0 at 100° dissolve 7 7 pts (lire’s Diet.). 
Easily sol. in cold NH 4 salts-f-Aq, sol, in cold 
HNO3+A0. 

2Si0,B a 03. Easily decomp, by H 2 0 form- 
ing B 2 0 3 , SrO, 4H 2 0 Very sol. in acids. 
(Ouvrard, C. R. 1906, 142. 282 ) 

3SrO, B 2 Os Less easily attacked by H s O 
than Ca comp Very sol, m mineral acids. 
SI attacked by dil. acetic acid. (Ouvrard, 
C R 1901, 132. 258.) 

SrBaOio Very si. sol. m H 2 0; sol in acids. 
(Laurent ) 

SrB 8 0si-(-7H 2 0 Ppt. (Laurent,) 
+12H a O. (Ditte ) 

Sr a B 4 0». Sol. in cold mineral acids and 
acetic acid. (Ditte, C. R. 77. 785.) 

^ 2SrO, 3B 2 0 3 . Easily sol. in acids (Ditte, 

Strontium borate bromide, 3SrO, 5B 2 O a , 
SrBr 2 . 

As the chloride (Ouvrard, C R, 1906, 
142. 283.) 


SI. attacked by cold H 2 0. not attacked by 
dilute acetic acid. (Ouvrard, C. R. 1906, 142. 

Thallous borate, T1B0 2 + ^H S 0. 

Decomp, ip the air (Buchtala, J pr. 1913, 
(2) 88. 784 ) 

TI2B2O7 (Buchtala ) 

TLB4O7. Ppt, Sol. m boiling H a O, insol. 
i n cold dil. H a S0 4 +Aq, (Crookes ) 

+2H a O. (Buchtala, J. pr 1913 (2) 88. 
774.) 

T1 2 B»O i 0 +3H 2 O (Buchtala.) 
T1 2 B 8 0i 3 -(-4H 2 0 (Buchtala ) 
T1 2 B i 0 O 10 -|-8H s O (Buchtala.) 
T1 2 Bi 2 0,«+7H 2 0. (Buchtala ) 

Thorium borate (?). 

Precipitate. Insol i 
Aq (Berzelius ) 

Tin (stannous) borate (?). 

Ppt. (Wenzel.) 


HjO and H s BO s + 
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Divanadyl borate. 

Insol. m H 2 0; sol in H.BO.+Aq (Ber- 
zelius ) 

ytterbium borate, YbBOs. 

Insol. m cone. HC1; sol. in HP (Cleve, Z 
anorg 1902, 32. 148 ) 

Yttrium borate. 

Precipitate. (Berlin, Pogg. -43. 105.) 


Borofluorhydric acid, HBF 4 . 

See Fluoboric acid. 

Borofluorides. 

See Fluoborides. 

Boromolybdic acid. 

Sol in H 2 0. Deeomp. by alcohol. (Ber- 
zelius ) 


a dil. acids. 


Zinc borate, 3ZnO, 2B 2 0 3 . 

(Mallard, C. R. 106. 1260.) 

Decomp, by H 2 0, veiy sol i 
(Ouvrard, C R. 1900, 130. 336 ) 

ZnO, 2B 2 0 3 +4H 2 0 Sol. in H 2 0 with 
deeomp. (Ditte, A. ch 1883, (5) 80. 256 ) 
3ZnO, 4B 2 0 3 +H 2 0. Ppt. (Holdermann, 
Arch. Pharm. 1904, 242. 567.) 

ZnO, 4B 2 O 8 +10H 2 O (Ditte, A ch. 1883, 
(5) 30. 256 ) 

9ZnO, 4B 2 O a +0H 2 O SI sol in H 3 B0 3 
+Aq (Rose, Pogg. 88. 299 ) 

3ZnO, B 2 0 3 . Insol in mineial acidB. (le 
'Chateher, C. R. 113. 1034) 


Zmc borate ammonia, ZiiB,0 7 , 4NH 3 +6H 2 0. 

Easily sol. m NH 4 OH, HC 3 H 3 0 3 , H 2 S0 4 , 
HC1, and HNO a +Aq. (Bdchner, A. 161. 
234.) 

Zinc borate bromide, 6ZnO, 8B 2 0 3 , ZnBr 2 . 
(Rousseau and Allan e, C. R. 116. 1446.) 


Zmc borate chloride, 6ZnO,8B 2 Q 3 ,ZnCl 2 . 

Insol in HC1 (Rousseau, C. R. 1894, 118. 
1256) 

Zinc borate iodide, 6ZnO, 8B 2 0 3 , Znl 2 . 

(Allaire, C. R 1898, 127. 556.) 

Zirconium borate, (?). ’ 

Insol in H 2 0. 

Perboric acid. 

See Perbonc Acid. 


Boron, B 

(a) Amorphous. Somewhat sol. m pure 
H 2 0, when not ignited Salts and acids sep- 
arate it out of aqueous solution. Upon evap- 
oration of H 2 0 solution a crust is framed, 
which is only partially sol m H 2 0 (Ber- 
zelius, Pogg 2. 113.) Deeomp. by hot H 2 S0 4 
and cold modvhately cone. HNOs+Aq, 
Strongly ignited amorphous B is much less 
easily attacked by reagents than freshly pptd., 
and is insol m II 2 0. (Berzelius.) Insol. in 
caustic alkalies-f- Aq; also in alcohol and ether 

Above boron was very impure. (Moissan, 
C. R. 114. 392.) 

Pure B is not attacked by acids, but has a 
strong reducing action on KMn0 4 +Aq, FeCl 3 
+Aq, etc (Moissan, C R. 114, 617 ) 

Does not melt at 1500°. Readily sol in 
cone acids, as H 2 S0 4 , HN0 3 , H 3 P0 4 , veiy si. 
sol. in hydi acids; deeomp H 2 0 at red heat. 
(Moissan. A ch 1895, (7) 6. 313-14 ) 

Insol in liquid NH 3 (Gore, Am Ch J. 

long Qfl Q97 1 

(bj Crystallized 1 Insol in H 2 0, HC1, or 
KOH+Aq. Veiy slightly and slow ly attacked 
by boiling cone. H 2 S0 4 . Gradually sol in hot 
cone. HN0 3 . Formula is A1 2 B 24 '. (.Hainpe, 
A 183. 75.) 

2. Very slightly attacked by cone. IIC1 or 
H 2 S0 4 , slowly but completely sol. in cone, 
HN0 3 ; insol. in KOH+Aq. Formula is 
C 2 A1 3 B 43 (Hampe.) 

C 2 A1 3 B 44 . Ciystalhne Insol in a solution 
of CrO, in H 2 S0 4 Insol. m hot cone HC1 
andH 2 S0 4 Sol. in hot cone HNO s (Blitz, 
B. 1910, 43. 303 ) 


Boric phosphoric acid. 

See Phosphoboric acid. 

Boric tungstic acid. 

See Borotungstic acid. 

Boric acid sulphur Inoxide. 

See Borosulphuric acid. 

Borimlde, B 2 (NH) 3 

Deeomp by H 2 0; msol. in all indifferent 
solvents; sol in liquid NH s +S to form a dark 
blue solution. (Stock, B. 1901, 34. 3044.) 

Borimide hydrochloride, B 2 (NH) 3 ,3HC1. 

Deeomp, by H 2 0, msol in all ordinary or- 
ganic solvents (Stock, B. 1901, 34. 3045.) 


Boron in bromide, BBr a . 

Sol. in H a O or alcohol with deeomp. 
(Nickl&s, C. R 60 . 800 ) 

Boron phosphorus bromide, BBr a , PBr a . 
Deeomp. by H 2 0. a 

Sol m CS 2 , and CHC1 3 Deeomp by al- 
cohol, ether, etc. (Tanble, C R 116. 1521.) 

BBr 3 . PBr 6 . SI. sol. in cold, easily m hot 
CS 2 . (Tarible.) 

Boron bromide ammonia, BBr 3 , 4NH 3 
Deeomp. by II 2 0. and alkalies. (Besson, C. 
R. .114. 542.) 

Boron bromide phosphine, BBr 3 , PH a 
Violently deeomp. by H 2 0 (Besson, C. R. 
1S3. 78 ) 
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Boron bromide phosphorus bichloride, 

2BBr 3 ,PCl a 

Decomp by H a O Sol mBBr,, PCI,, CS 2 , 
and CHClj Insol. m petioleum ether. 
(Tumble, C R 1901, 132. 84.) 

Boron bromide phosphorus pcatachloride, 
2BBr 3 ,PCl 6 

Sol in BBi'3 and CS 2 ; decomp by HjO, 
lnsol. in light petroleum. (Tanble, C. R. 
1901, 132. 85 ) 

Boron bromide phosphorus diiodide, 2BBr 3 , 
P a I, 

Sol in BBr 3 , CS 2 , CHClj ; insol. in light 
petroleum; decomp by H 2 0 (Tauble, C. R. 
1901, 132. 205.) 

Boron bromide phosphoryl* chloride, BBu, 
POC1,. 

Very easily decomp (Oddo and Tealdi, 
Gazz. ch it. 1903, 33. (2) 431.) 


liquid of 1 77 sp gr. On boiling, '/« of the BF 3 
is given off, and a residue boiling at 165-200°, 
with composition BF 3 +2H 2 0 oi HB0 2 + 
3HF, is left (3. Davy, A ch 86. 178.) 

1 ccm H 2 0 absorbs at 0° and 762 mm pres- 
sure 1 057 ccm BF 3 , 

1 vol cone H 2 S0 4 of 1.85 sp gr absorbs 
50 vols BF 3 

Absorbed by alcohol with decomp 

Cold oil ofr tuipentme absorbs 6.8% of 


Boron fluoride ammonia, BF 3 ,NH 3 , BF 3l 
2NH 3 , and BF S , 3NH a . 

Decomp, by H 2 0. 

Boron fluoride cyanhydric acid, BF 3 , HCN 
Very unstable (Patem, C R. 113. 85.) 

Boron fluoride phosphine, 2BF S) PH 3 . 

Very unstable at ordinaiy temp Decomp, 
by H 2 0 (Besson, C. R 110. 80 ) 


Boron bromoiodide, BBr 2 I 
Decomp violently by H 2 0. (Besson, C. R. 
112. 100.) 

BBrlj (Besson, C. R 112 . 100 ) 

Boron bromosulphide, B 2 S 3 ,BBr 3 . 

Decomp. by H 2 0. (Stock, B 1901, 34. 
3040.) 

Boron carbide, B 0 C. 

Very stable, insol. in HF and m HNO a ; 
sol m KOH at led heat (Moissan, Bull 
Soc. 1894, (3) 11 . 1101 ) 

Insol m acids, sol. m fused alkali. (Mois- 
san, C R. 1894, 118 . 559.) 

BC or B 2 C 2 . Insol, in all the usual solvents. 
(Mullhauser, Z. anorg 5. 92.) 

Boron bichloride, BC1 3 . 

Rapidly absoibed by H 2 0 and alcohol with 
decomposition 

Boron nitrosyl chloride, BC1 3 , NOC1. 

Decomp violently by H 2 0, (Geuther, J. 
pr. (2) 8. 854 ) 

Boron phosphoryl chloride, BC1 3 , POCl 3 . 

Decomp immediately by H 2 0. (Gustav- 
son, Zeit Chem, 1870. 521 ) 


Boron hydride, BH 3 

Not obtamed free from H. SI sol. in H 2 0. 
(Jones, Chem Soc. 35. 41 ) 

See Cyclob iborene. 

B 4 Hio. B.-pt. 16-17° at 760 mm 
Very unstable Takes fire spontaneously 
m the air. 

Decomp. by H a O, dil. HC1, and oxidized 
by cone HNOs with explosive violence 
Absorbed by NaOH-i-Aq. 

Decomp. by alcohol Sol in dry benzene. 
(Stock, B. 1912, 45. 3562.) 

B ( Hi 2 . B.-£t. 100° at atmospheric pressure. 
Decomp by HjO With aqueous alkalies, 
hydrogen is evolved. (Stock, B. 1912, 45. 


B S H. Insol. m HC1 Sol. in aqua regia and 
Br a +Aq (Winkler, B 1890, 23. 778.) 

BioHu. M.-pt. 99.5°; not attacked by cold 
or boiling H s O. Sol in dil. NaOH+Aq. 
Sol. in alcohol, ether, benzene, and CS 2 . 
(Stock, B 1913, 48. 3360 ) 


Boron iodide, BI 3 . 

Very hygroscopic, and instantly decomp, 
by H 2 0 or alcohol. Very sol. in CS 2 , CCL. 
I C„H 3 , less sol in PC1 3 , AbC 1 3 , and a great 
many organic liquids (Moissan, C. R. 112. 


Boron chloride ammonia, 2BC1 3 , 3NH a . 

Deoomp. by II 2 0, (Berzelius, Pogg 2. 
147.) 

Boron chloride phosphine, BCl a , PH 3 . 

Decomp by H s O. (Besson, C. R. 110. 
516) 

Boron chlorosulphide, B 2 S a ,BCl a . 

Decomp. by H 2 0. (Stock, B. 1901, 54. 
3040.) 

Boron influonde, BF a . 

HjO absorbs 700 vols. BF a gas to form’' a 


Boron iodide ammonia, Bis, 5NH a . 

Decomp. by H 2 0. (Besson, C. R. 114. 
542.) 

Boron iodophosphide, BI 2 P. 

Very hygroscopic; decomp. by H 2 0. Not 
attacked by cold cone H 2 SO,, even if fuming, 
but on heatmg decomposition takes place. 
Veiy si. sol m CS 2 . Insol. m benzene, PC1 3 , * 
or CC1 4 . (Moissan, C R. 113. 624.) 

BIP Less hygroscopic than BI 2 P, but 
otherwise the properties are similar (Mois- 
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Boron nitride, BN. 

Insol m HA eonc HNO a , cone. HC1+ 
Aq, or cone, solutions of alkalies 
JJecomp by hot cone K 2 S0 4 or HF. 
(Wohler, A 74. 70.) 

Boron Inoxide, BA 

Deliquescent. Sol. m H 2 0 with a large in- 
crease in temp (Ditte, C R. 85. 1069 ) 

1 pt dissolves — 1 

at 18 75° m 47 01 pts. HA. 

“ 25° “ 27.75 “ “ 

“ 37.5° “ 18 73 “ “ 

“ 50° “ 1513 “ “ 

“ 62 5° “ 9.29 “ “ 

“ 75° “ 7.28 “ “ 

“ 87 5° “ 5 58 “ “ 

“100° “ 4 74 “ “ 

Or 100 pts. H 2 0 dissolve- 
nt 18.75° 2.13 pts. BA 

“ 25° 3 60 “ “ 

“ 37 5° 4 24 “ “ 

“ 50° 6 61 “ “ 

“ 62.5° 10 76 “ " 

“ 75° 13 73 “ “ 

“ 87,5° 17.92 “ “ 

“ 100° 21.09 “ “ 

(Brandes and Firnhaber, Arch. Pliarm. 7. 50 ) 
1 litre H 2 0 dissolves — 

at 0° 11.00 g BA. 

“ 12° 16 50“ “ 

“ 20° 22 49“ “ 

“ 40° 39.50“ “ 

“ 62° 64 50“ “ 

“ 80° 95 00“ “ n 
“ 102° 164 50 “ “ 

(Ditte, C. R. 86. 1069 ) 

Sat. H.O solution boils at 100° (Brandes 
and Firnhaber.) 

Sat H 2 0 solution boils at 103.3°- (Grif- 
fiths, Quar J. Sci 18. 90.) 

Sol. in acetic acid, hot eonc HCl+Aq, 
HNOa, and H 2 S0 4 . From the three latter it 
separates on cooling or dilution with H 2 0. 
Solubility in Na a O +Aq at 30. 

See Borates, sodium. 

Solubility m K 2 0 + Aq at 30°. 

See Borates, potassium. 

Insol m hot glacial acetic acid. (Holt, 
Chem. Soc 1911, 100. (2) 720.) 

Insol m alcohol (Graham.) 

Sol. in alcohol (Berzelius, Ebelmen.) 

Sol. m oils. 

See also Boric acid. 

Boron inoxide potassium fluoride, BA, 2KF. 

Gradually sol m H a O Decomp, by much 
H 2 0. Insol. m alcohol. (Schiff and Sestim, 
A. 228. 82 ) . 

Boron oxychloride, BOC1. 

(Gustavson, Zeit Chera. 1870. 521.) 

BOClj. Slowly decomp, by H 2 0. (Coun- 
eler, J. pr (2) 18. 399.) 


Oxychlorides of either the above formulas 
do not exist, the tiue foimula for boron oxy- 
fchlonde ib B 8 0hC 1 2 . (Lorenz, A. 247. 226.) 

Boron phosphide, BP. 

Insol m HA Sol. in eonc. boiling alkalies 
+Aq with decomp Decomp, by HNOs+Aq 
(Besson, C. R 113 . 78 ) 

Insol. in FC1„, AsC 1 3 , SbCl 3 , CCh, and in 
fact in all known solvents. 

Not attacked by boiling H 2 0, cone. HC1, or 
HI+Aq Sol. in cone. HN0 3 with decomp, 
on heating Not attacked by cold H 2 S0 4 . 
(Moissan, C. R 113 . 726 ) 

BjP 3 . Not attacked by boiling cone. HN0 3 
+Aq. Insol. in all solvents. (Moissan ) 

Boron phospholodide. 

See Boron iodophosphide. 

Boron selenide, B 2 Se 3 . 

Violently decomp by H 2 0. (Sabatier, C. 
R 112 . 1000 ) 

Boron irisuiphide, B 2 S 3 . 

Decomp with violence with H 2 0. Com- 
bines with alcohol and ether. (Fremy, A. cli 
(3) 38 . 312.) 

Insol. in most solvents, but si. sol, in PC1 3 
without decomp.; more sol. in SC1 2 , but does 
not crystallize from the solution. (Moissan, 
C. R. 116 . 203 ) 

Boron Insulphide ammonia, B 2 S 3 ,6NH 3 
Ppt (Stock, B 1901, 34 . 3042.) 

Boron pentasulphide, B 2 S 3 . 

Decomp, by H 2 0 and alcohol. (Moissan, 
C. R. 116 . 271 ) 

Boro sulphuric acid, B0HS0 4 +S0 3 
Decomp, by HA (Schultz-Sellac, B. 4. 
12 .) 

B(HS0 4 ) 3 . Very deliquescent Easily sol. 
in fuming H 2 S0 4 (D’Aicy, Chem Soc. 66. 
156) 

S0 2 (0.B0) 2 . Hydioscopie Deliquescent. 
Sol. m H 2 0 with decomp Decomp by cold 
alcohols. (Pictet, Bull. Soc 1908, (4) 3. 1121.) 

(S0 3 ) 2 B 2 0 3 Hydroscopic. Deliquescent 
Sol. m H 2 0 with decomp. Decomp by cold 
alcohols (Pictet, Bull. Soc. 1908, (4) 3. 1121.) 

Boronono tungstic acid, H 4 B 2 W 2 0 82 + 
22H a O =9WO., B 2 0 3 , 2H 2 0 +22H 2 0. * 

Sol. m less than '/» Pt. H a O, and as easily 
sol. m alcohol and ether. Sp. gr. of aqueous 
solution is somewhat under 3. (Klein, A. eh. 
(6) 28. 370.) 

Aluminum boro tiomo tungstate , A1 4 (B 2 WA 2 ) 3 
+66HA. 

Extremely sol. m HA (Klein.) 

Ammonium , (NH 4 ) 4 B 2 WA 2 +18HA 

Quickly effloresces. (Klein.) 
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Barium borono«otungstate. Ba 2 B 2 W 9 0 32 -l- 
19HjO. 

Sol, m 4 pts, cold, and less than ]4 pt. hot 
H 2 0. (Klein.) 

Cadmium , Cd 2 B 2 W»0 S2 +18H 2 0 

Deliquescent 

100 pts, of salt dissolve in less than S pts. 
H 2 0 at 19°. Sp. gv of solution is 3 28. 
(Klein.) 

Sp gr. of sat. solution at 15 0*74° = 3 2887, 
at 16,274° = 3 2868 (Kahlbaum, Z anoig 
1902, 29. 229 ) 

Calcium , Ca 2 B 2 \V 9 Oa 2 +15HsO. 

Sol in ‘/lit pt. HsO. Solution has sp. gr. = 
3.10. (Klem.) 

Cerium , Ce 4 (B 2 W 9 0 32 )- s +57H 2 0. 

Very sol mH a O, sp gr. of solution is over 3 

Chromium , Cr4(B 2 lV»0jj)8+74H 2 0. 

Very sol in H 2 0; sp. gr of solution is 2.80 
(Klem.) 

Cobalt , Co 2 B 2 WoOj 2 +18H 2 0. 

Veiy sol. in H 2 0, sp. gr of solution sat at 
19° =3,36. (Klein) 

100 pts. H 2 0 dissolve 306 8 pts. anhydious 
salt at 16 2°; 288 pts. at 18 5°, 299.7 pts at 
19 6°, 286 pts at 21 8° 

Sp gr of solution sat at 19.2°/4° =3,1369 
(Kahlbaum, Z anorg. 1902, 29. 218 ) 

Copper , Cu 2 B 2 'Wfi0 32 +19H 2 0. 

25 pts HaO dissolve 100 pts. salt. Sp. gr, 
of solution =2 C. (Klem.) 

Lead , Pb 2 B 2 W 9 0, 2 +llH 2 0. 

81. sol. in cold, easily sol. m hot H 2 0 
(Klem.) 

Lithium , (?) 

Veiy sol. in H 2 0. ‘Sp. gr. of solution is 
about 3. 

Magnesium , MgjB 2 WaOj 2 +22HiO. 

Very sol, in H 2 0. (Klem ) 

Manganous , Mn 2 B 2 W«0 82 +17H 2 0 

100 pts. dissolve m 13 pts H 2 0. Sp. gr. of 
solution at 19° =3.16. (Klem ) 

Mercurous , 3Hg 2 0, B 2 O s , 0WO 3 + 

- 14H 2 0 (?). 

Precipitate 

Insol m H 2 0 (Klem.) 

Sol, m 20.000 pts. dll cold, and 1000 pts. 
boiling HNOa+Aq of 1 42 sp. gr 

Nickel , Ni a B 2 ’W 9 0 82 +18H 2 0 

Very sol. in H 2 0; sp. gr. of sat. solution at 
19° =3 32. 

100 pts. H 2 0 dissolve 261.6 pts. at 21.2°. 

Sp gr. 15.7574° of solution =2.2959. 
(Kahlbaum, Z. anorg. 1902, 29. 218.) * 


Potassium bororconotungstate, KiBAVsO^-f- 
13H 2 0. 

5 pts. salt dissolve in 8 pts H 2 0 at 19° to 
form a solutioh of 1 38 sp gr. The solution 
sat. at 100° has sp gr of over 2. (Klem ) 

Silver , Ag 4 B 2 Wo0 32 +14H 2 0 

Very si. sol. m H 2 0. 

Sodium , Na 2 H,B,W 8 () S2 +23H,0 

Very sol in H 2 0 Solution sat. at 19° con- 
tains 84 pts. salt to 16 pts HaO. (Klem.) 

Na 4 B 2 \V 9 0 32 -|-T2H 2 0 Sol. in less than V, 
pt. H 2 0. 

Thallium , T1 jB 2 W 9 0 32 +5H 2 0 

SI. sol in hot H 2 0 and nearly insol. in cold 
H 2 0. (Klem ) 

Uranyl -, (UO 3 )„(B 2 \V 9 O M ) 2 +30H 2 O. 

Very sol m H 2 0 (Klein.) 

Sp gr of solution =3 1 

Zinc , Zn 2 B 9 W 9 0a 2 +2n 2 0. 

Veiy sol. m H 2 0, Sp. gi of solution = 3 15, 
(Klem ) 

Borodecttungstic acid. 

Barium borodeatungstate, Ba 2 B 2 Wio0 36 + 
20H 2 0. 

Sol m H 2 0. (Klein, C. R. 99. 35.) 
Borodiwdeci tungstic acid. HaB a Wi 2 Oia = 
4H s O, B 2 O s , 12 WO s 

Known only in solution, which decomposes 
into boioaono tungstic acid and tungstic acid, 
when evaporated to a certain concentration 
(Klem, C R 99. 35 ) 

Barium potassium boroduodecitungstate, 
3BaO, K s O, BjOs, 12W0 s +28H 2 0. 

Potassium , K 8 B 2 Wi 2 0 43 +21H»0 

Sol. m H 2 0 (Klem.) 

2KaO; 12WO a , B 2 0 a +18H 2 0 Sol. in H s O, 
(Klein.) 

Borogmiwrclecitungstic acid, H 12 B«W 14 0 5 i 
=6HaO, B 2 0 3 , 14WO s . 

Has not been obtained m the free state. 
(Klein, A eh. (5) 28. 353.) 

Barium boroqualuordeatungsta.te, 

Ba 8 B 2 W 14 0 4S = 3Ba0, B a O s , 14WO s +. 
5H 2 0. 

SI. sol. m H 2 0. (Klein ) 

Barium sodium , 3j£BaO, lVjNa 2 0, 

5H a O, B 2 O s , 14W0 s +29H 2 0 

Potassium , 3K 2 0, H 2 0, B 2 0 3 , 14WO a 4- 

22H a O. 

Sol. m H a O. (Klein.) 

Silver ■, Ag»H 2 B 2 W i 4 0 49 +7H 2 0 . 

Nearly insol. m cold H 2 0. (Klein.) 

Sodium , Na 4 H8B 2 Wi 4 0 51 +29H 2 0. 

Sol. m H s O (Klem.) 
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Sodium strontium boroguidwordecitungstate, 
3J4SrO, l^Na 2 0, B 2 0 a , 14W0 a +29H 2 0. 
Decomp, by H 2 0. (Klein ), 
Botoundeviguititangstic acid. 


Metabromantimonic acid, HSbBr a +3H 2 0. 

Very hydroscopic. Loses Br 2 m the air. 
Decomp, by II 2 0 with separation of anti- 
momc acid. (Wemland, B. 1903, 36. 256.) 


Barium boroundewginhtungstate, 4BaO, 
B 2 O a , 19WO,+30H 2 O 
Can be oryst from H 2 0. (Ebenhuson, 
Dissert 1905.) ' 


Ammonium mciobromantimonate, 
NH 4 ShBr 6 +H 2 0. 

Loses Bi'i in the air. Decomp, by H 2 0. 
(Wemland, l.c) 


Boioquattuoretmgintiixmgstic acid, B 2 Oj, 
24W0 3 +66H 2 0. 

Dehquescent. Somewhat more sol. in H 2 0 
than B 2 0 8 , 28WO a +62H s O. Also more 
stable (Copaux, C R 1908, 147. 975.) 

Barium boroquatluoi etagmJitungstate, 

5BaO, B 2 O s , 24WO a +54H a O 
100 pts. H 2 0 dissolve 50 pts. salt. (Copaux, 
A. ch. 1909, (8) 17. 217.) 

GBaO, B 2 0a, 24W0 3 +58H 2 0 (Copaux, 
l c ) 

Cadmium , 5CdO, B 2 0 3 , 24WO a + 

51H 2 0 

Extremely sol. m H 2 0. (Copaux, l. c.) 

Calcium , 5CaO, B 2 O a , 24W0 a +44H 2 0. 

Very sol. in H 2 0. (Copaux, l. c.) 

Lithium , 15Li a O, B 2 O a , 24WO a +38H a O. 

(Copaux, l. c.) 

Magnesium , 5MgO, B 2 O a , 24WO a + 

42H s O. 

Very sol in H 2 0. (Copaux, D c.) 

Mercurous , 9HgsO, B 2 O a , 24WO a + 

25H 2 0. 

(Copaux, 7 c.) 

Potassium , 5K 2 0, B 2 O a , 24WO a + 

36H s O. 

(Copaux, l. c.) 

Sodium , 5Na 2 0, B 2 O s , 24WO a +5H s O. 

As NH 4 salt. (Copaux, l. c.) 
Boroguirtguetoiflinfitungstic acid. 
Potassium boTominquelviffintitungstaie, 
5K 2 0, B 2 0 3 , 25WO a +34H 2 0. (Ebenhusen, 
Dissert. 1905.) 

Boroduodetrigmtatungstic acid, B 2 O a , 
28WO a +02H 2 O. 

Decomp m boiling aqueous solution. (Co- 
paux, C. R. 1908, 147. 975.) 

Potassium boroduodetnyinlatungstate, 6K a O, 
B 2 O a , 28W0 3 +42H 2 0. 

Decomp, by boiling alkalies. (Copaux, 
A ch. 1909 (8) 17. 217.) 

Borovanadic acid. 

Sol. m H a O. Easily decomp. (Guyard, 
Bull Soc. (2) 26. 354.) 


Iron (ferric) meiobromantimonate, 
Ee(SbBr 6 ) a +14H 2 0. 

Very hydroscopic Deoomp. by H 2 0. 
(Wemland, l. c .) 

Lithium inefobromantimonate, LiSbBr 0 + 

' 4H 2 0 

Very hydroscqiic Loses Br 2 m the air. 
Decomp, by H a O. (Wemland, l. c.) 

Nickel ineiabromantimonate, Ni(SbBi‘ a )a+ 
12H a O. 

Hydroscopic. Decomp, by H 2 0. (Wein- 
land, l c.) 

Potassium wetabromantimonate, KSbBi’o + 
H 2 0. 

Loses Br 2 m the air Decomp, by H 2 0. 
(Wemland, l. c.) 

Bromarsenious acid. 

See Arsenyl bromide. 

Bromauric acid, HAuBr 4 +3H 2 0. 

(Lengfeld, Am. Ch. J 1901, 26. 329.) 
+6H 2 0. Very sol. m H 2 0. (Thomsen, J. 
pr. (2) 13. 337.) 

+6H 2 0. Sol. in ether and CHCl a without 
decomp. (Lengfeld, Am. Ch. J, 1901, 26. 
329.) 

Ammonium bromaurate, NH 4 AuBr 4 . 

Ppt. (Gutbier, Z. anorg. 1914, 85. 358.) 
Barium bromaurate. 

Not deliquescent. Sol. in H 2 0, (v. Bons- 
dorff, Pogg. 17. 261.) 

Casslum bromaurate, CsAuBr 4 , 

SI. sol. in H 2 0 or alcohol. Insol. in ether. 
(Wells and Wheeler, Sill. Am J 144. 157.) 
Ppt. (Gutbier, Z. anorg. 1914, 85. 360.) 

Cerium bromaurate, CeAuBr 0 + 8H a O. 

Sol. m HjO. (Jolin, Bull. Soc (2) 21.533.7 
Didymium bromaurate, DiAuBr 8 +9H 2 0. 

Very deliquescent. Sol, in H 2 0. (Cleve.) 
Lanthanum bromaurate, LaAuBro+9H 2 0, 

Sol. in HjO (Cleve) 

Magnesium bromaurate. 

Dehquescent in moist air. (v. Bonsdorff ) 
Manganese bromaurate. 

Deliquescent, (v. Bonsdorff.) 
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Potassium bromaurate, KAuBi 4 
SI sol m HaO More sol in cold alcohol 
than in H 2 0 (v Bonsdorff ) 

+2H a O Sol in 5 12 pts. H.O at 15°, 1.56 
pts at 40°, and 0.48 pt at 67°. Decomp by 
ether SI sol. in KBi+Aq. (Scliottlandcr, 
A 217. 314.) 

+5H 2 0 Efflorescent (v Bonsdoiff ) 
Rubidium bromaurate, RbAuBi 4 
As csesium bromaurate 
Ppt (Gutbier, Z anorg. 1914, 85 . 359.) 

Samarium bromaurate, SrnAuB r 0 + 1 OH.O . 

Very deliquescent. (Clevc, Bull Soc. (2) 
43. 165.) 

Sodium bromaurate, NaAuBr 4 . 

Slowly sol. m H.O (v Bonsdorff ) 

Zinc bromaurate, Zn(AuBi 4 ) 2 
Very deliquescent, (v. Bonsdorff ) * 
Bromauricyanhdric acid. 

Not known in free state. 


Barium bromauricyamde, Ba[Au(CN) 2 Br.] 2 + 
IOH 2 O. 

Very sol, in hot or cold H.O, also in alcohol 
(Lindbom, Lund Umv Aisk 12. No 6 ) 


(Lindbom ) 

Calcium^ bromauricyamde, Ca[Au(CN) 2 Br 2 ] 2 

Extiemely sol. in H 2 0 and alcohol (Lind- 
bom.) 


distds unchanged at 125-125 5° under 7S5 
.mm. pressure, and contains 48 17 %, HBr 
(Topsoe); at 126° under 758 min. pressuie, 
and contains 46“ 83% HBi (Bmeau), and has 
sp gi. = 1 486 at 20° (Bmeau), sp. gr. = 1.48 at 
20° (Champion and Pellat), sp. gr =149 at 
20° (TopsoS). 

According to Roscoe (A 116. 214) an acid 
of constant composition, obtained by boiling 
a stronger or a'' weaker acid, if distilled under 
752-762 mm pressure, contains 47.38-47 86% 
HBr, and boils at 126° at 760 mm. pressure, 
but the composition is dependent on the 
pressure, as, for example, under 1952 mm 
pressure, the residue bods at 153°, and con- 
tains 46.3% HBr. (Roscoe ) 

By conducting dry air though HBi+Aq 
an acid is obtained containing 51 65% HBr it 
at 16°, and 49 35% HBr if at 100° (Roscoe). 

1 vol H 2 0 dissolves 600* veils HBi at 10°. 
(Berthelot, C. R 76. 679 ) 


1 pt H 2 0 at t° and 760 mm pressure 
dissolves pts HBi 


t° 

1 Pts 
HBr 

f 

HBr 


Pts 

HBr 

—25 

2 550 

—5 

2 280 

+50 

1 715 

—20 

2 473 

0 i 

2.212 

+75 

1 505 

—15 

—10 

2 390 

2 335 

+10 

+25 

2,103 

1.930 

+100 

1 300 


(Roozeboom, R t. c 4. 107 ) 


Absorption by 1 pt. H 2 0 at t° and p pleasure 
in mm 

t°= —25° 


Pts HBr 


Pts HBr 


2 550 
2.263 
2 120 


100 

1 

0 5 


2 056 
1 755 
1 10 


Potassium bromauricyanide, KAu(CN) 2 Br 2 
+3H 2 0. 

Sol. m H 2 0 and alcohol 
Sodium ^bromauricyamde, NaAu(CN) 2 Br 2 + 

Very sol in H s O or alcohol 
^Strontium bromauricyamde, Si[Au(CN) 2 Br 2 ] 2 

Very sol, in H 2 0 or alcohol 
Zinc ^bromauricyanide, Zn[Au(CN) 2 Br 2 ] 2 + 

Easily sol. in cold or hot II.O. 
Bromhydric acid, HBr. 

Very sol. m H 2 0. 

The most concentrated HBr+Aq has a sp. 
gr of 1.78, and contains 82.02% HBr (Cham- 
pion and Pellat, C. B 70 . 620 ) This, 0/ a 
weak acid on heating leaves a residue, which 


760 

375 

180 


760 

670 


Pts HBi 


2 473 
2 267 
2.119 


t° = 
Pts HBr 


Pts HBr 
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Sp gr. of HBi +Aq at 15°. 


(Roozeboom, R t. o 4. 107 ) 
Sp. gr. of HBr+Aq. 


1 118 
1 131 
1 164 
1 200 
1 232 
1 253 
1 302 


7 67 

10 19 

11 94 

12 96 

15 37 

16 92 
20 65 
24 35 
27 62 
29 08 
33 84 


37 8 


.3 13 
43 12 

43 99 

44 62 
45.45 

46 09 

47 87 

48 17 


1 085 
1 093 
1 102 
1 110 
1 119 
1 127 
1 136 


1 172 
1 181 
1 190 
1.200 


1 270 
1 281 
1.292 
1.303 


(Topso6, B 3.404.) 

Sp gr. of HBr+Aq at 14®. 


(Topsoe, calculated by Gerlach, Z. i 
316.) 

Sp gr, of HBr+Aq at 15°. 


1 204 
1.252 
1,305 
1.365 


(Biel, C. C 1882. 148.) 


determinations of the lowering of the fr. pt 
produced by HBr and of the conductivity 
and sp. gr. of HBr+Aq. (Jones, Am. Ch J 
1905,34 326) 

+HjO. (Boozeboom, Rtc,5. 363 ) 
+2H a O (Berthelot, A ch (5) 14. 369.) 
(Pickering Chem. Soo 1894, 64 (2) 232 
Mpt — 11.2°. (Pickering, l c .) 

+3HsO Mpt. —48 0°. (Pickering.) 
+4H 2 0. Mpt — 55 8°. (Pickering ) 
+5HsO. (Pickenng) 


Deoomp by H s O and alcohol. 

Insol. in ether (Gautier, A ch (4) 17. 
141.) 

Bromic acid, HBiOa 
Known only in aqueous solution 
Solution evaporated on water bath decom- 
poses whon it contains 4 26% HBr0 3 In 
vacuo, an acid containing 50 59% IIBrOa 
conesponding to formula HBrOj+7HaO oan 
be obtained. 

Not decomp, by dll. HNQa, or I+SCA+Aqi 
Cone HsSOj decomposes 
Alcohol and ether are quickly oxidized by 
HBrOa 


Only a “modeiate degiee of accuracy” is 
claimed for this table, (Wright, C N 23. 


Most of the broinates are very sol. in II 2 0, 
a few aie si sol .but none are insol., the least 
sol being AgBrO, and Hg 2 (BrOj)a 
Aluminum bromate, Al(BrO s )s. 

Deliquescent (Rammelsberg, Pogg. 65. 
63,) 

+9H 2 0. Mpt 62 3? Less hygroscopic 
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than A1(C10 3 ) 2 . (Dobiosserdow, C. C 1907. 
I, 1723.) 

Ammonium bromate, NH 4 BrO„. 

Decomposes spontaneously; sol m H a O. 
(Rammelsberg, Pogg. 62. 85.) 

Barium bromate, Ba(Br0 3 ) 2 

Solubility of Ba(BrO a ) 2 in PI 2 0. 100 g. sat. 
Ba(BrO a ) 2 +Aq at t° contain g anhy- 
drous Ba(Br0 3 ) 3 . 

t» 

BiUBrO-j); 


Uruns 

Ba(BrO)» 

Eutectic point 
—0 034° ±0 002“ 
0° 

+10° 

20° 

25° 

30° 

40° 

0 280 

0 286 

0 439 

0 652 

0 788 

0 96 

1 31 

50° 

60° 

70° 

' 80° 
90° 

98 7° 
*99 65° 

1 72 1 

2 2711 

2 922 

3 521 

4 26 

5 256 

*99 65° is bpt. at 740 mm. = 100 39° at 
760 mm. 

(Anschutz, Z phys Ch. 1906, 66. 240 ) 

100 g sat. Ba(BrO s ) 2 +Aq contain 0.793 g 
Ba(Br0 3 ) 2 at 25°. Sp gr. of the solution 
at 25°/4° = 1.0038 (Harkins J Am. Chem 
Soe 1911, 33. 1815 ) 

Solubility of Ba(BiO s ) 2 m salts+Aq at 26°. 

C = concentration of salt in salt+Aq m milli- 
equivalents pel - 1 
d 1 =Sp, gr at 2574° of salt+Aq. 

S = solubility of Ba(BrO s ) 2 in salt+Aq ex- 
pressed m irulhequivalents per I 
d 2 =sp. gr. at 2574° of Ba(BrO s ) 3 +salt+Aq 

Salt 


- 

s 

ch 

None 



40 IS 

1 0038 

ICNOs 

25 018 
50 032 
99 970 

0 9986 

1 0030 
1 0033 

43 86 
47 03 
52.13 

1 0059 

1 0081 

1 0120 

Ba(NO.)a 

25 018 
50 039 
99 97 
199 95 

1 0003 
1 0025 
1 0073 
1 0183 

30 77 
34 74 
32 63 
30 96 

1 0059 
1.0083 

1 0132 
1.0233 

KBrO, 

49 971 
99 85 

1.0001 
1.0031 
1 0093 

26.53 
17 37 
8 76 

1 0040 

1 0062 

1 0109 

Mg(N0 3 ) 2 

100 0 


52 57 

1 0114 

(Harkins, J, Am. Chem Soo. 1911, 33. 1815.) ] 

+H 2 0. Sol. in 130 pts. cold, and 24 pts. 
boding H 2 0. (Rammelsberg, Pogg. 62. 81.) ■ 
Deeomp, by H 2 S0 4 , or HCl+Aq. 

Insol. m aoetone, (Eidmann, C. C. 1899, . 
II. 1014; Naumann, B. 1904, 37. 4329.) 

Insol. m methyl acetate. (Naumann, B ■ 
1909, 42. 3790 ) * 


Bismuth bromate. 

* Known only m solution, which decomp on 
evaporation. (Rammelsberg, Pogg. 66. 76 ) 
Cadmium bromate, Cd(Br0 3 ) 2 +H 2 0 
Sol m 0 8 pt cold H 2 0. (Rannnelsberg, 
Pogg. 66. 74.) 

+2H 2 0 (Topsoe, J. B 1872, 164 ) 
Cadmium brojnate ammonia, Cd(Br0 8 ) 2 , 
3NH„. 

Deeomp by H«0 (Rammelsberg, Pogg 

66. 74 ) 

Gd(BrOa)a, 4NH 3 . Ppt. (Ephraim, B 
1915, 48. 51.) 

Calcium bromate, Ca(Bi0 3 ) 2 +H 2 0. 

Sol. in 1 1 pts. cold H 2 0 (Rannnelsberg, 
Pogg. 62. 98 ) 

Cerous bromate, Ce(Br0s)8+9H 2 0 
Easily sol. in H 2 0 (Rammelsberg, Pogg, 
66. 63 ) 

' ‘ ' '9°; very sol. in H 2 0 with deeomp, 

. Am. Chem. Soo 1909, 31. 914.) 

Cobaltous bromate, Co(BrO 3 ) 2 +0H 2 O. 

Sol. m 2.2 pts cold H 2 0; sol. m NH 4 OH 
+Aq. (Rammelsberg, Pogg, 66. 71 ) 

Cupric bromate, basic, OCuO, Br 2 O 5 +10H 2 O, 
Ppt. (Rammelsbeig, Pogg 66. 78 ) 

Cupric bromate, Cu(Br0s)2+6H 2 0, 

Easily sol. in H 2 0 (Rammelsberg, Pogg. 
!. 92) 

Cupric bromate ammonia, Cu(Br0 3 ) 2 , 4NH 3 , 
Completely sol. in a little H s O, but do- 
oomp by dilution. 

Insol in aloohol (Rammelsberg, Pogg, 62. 

Dldymlum bromate, Di(Br0 3 ) 3 +9H 2 0. 

Sol. mrH 2 0 (Maugnao ) 

Dysprosium bromate, Dy(Br0 3 )3+9H 2 0. 

Mpt. 78°. Easily sol. m HjO. Difficultly 
sol. in alcohol. (Jantsch, B. 1911, 44. 1275 ) 
rbium bromate, Er(Br0 3 ) 3 +9H 2 0. 

Very sol, in aloohol and II 2 0. 

Glucmum bromate. 

Deliquescent. 

on (ferrous) bromate, Fe(Br0 3 ) 2 

Sol. "in HjO, but solution deeomp. very 

iady. 

Iron (ferric) bromate, 5Fe 2 0 8 , Br 2 O s +30H 2 Q 
Partially sol. in H a O, with separation of a 
more basic salt Sol. m HBOs+Aq (Ram- 
melsberg, Pogg. 66. 68.) 

Lanthanum bromate, La(Br0 3 )«+9H 2 0. 

Sol m pts H 2 0 at 15° (Maugnao, 
Ann Min. (5) 15. 274 ) 

Mpt. 37.5° in its water of crystallization 
416 pts. are sol in 100 pts. H a O at 25°. 
(James, J Am. Chem. Soo 1909, 31, 913.) 
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Lead bromate, basic, 3PbO, Pb(Br0 3 ) 2 + 
2H 2 0 

Ppt (Stromholm, Z anorg 1904,38.441 ) 
J,ead bromate, Pb(Br0 3 ) 2 . ' 

SI. sol. in H»0 13 37 x 10"'g. ore contained 

m 1 liter of sat solution at 20° (B&ttger, 


Lithium bromate, LiBrOs. 

Very deliquescent, and sol. m H 2 0 (Ram- 
melsberg, Pogg. A 65 . 63 ) 

Not deliquescent. (Politihtzin, B. 

545 R.) 

Sp, gr of solution sat at 18° =1833, and 
contains 60.4% LiBrOj. (Mylius, B 1897, 
30. 1718.) 

+H 2 0. Not deliquescent. (Potilitzin.) 


595), at 0", 3.11 pts.; at 20°, 0.92 pts , at 40°, 
13 24 pts. , at 60°, 22 76 pts : at 80° 33 90 pts , 
at 100° 49 75 pts KBrO, Sat. solution boils 
at 104° (Kremers, Pogg. 97. 5.) 

I 1. H 2 0 at 25° dissolves 0.4715 moles 
KB1O3 (Geffeken, Z. pkys. Ch 1904, 49. 
296.) 

II HsO dissolves 0.478 mol KBiOs at 25°. 
(Rothmund, Z. phys. Ch. 1909, 89. 539.) 

Sp gr. of KBr0 3 +Aq at 19.5°. 


1 046 1.054 1 062 1 070 1.079 


1.016 1 024 1 031 1.039 


(Gerlach, Z. anal. 8. 290 ) 
Solubility of IJBrO s in salts +Aq at 25° 


Magnesium bromate, Mg(Br0 3 ) 2 +6H 2 0 
Efflorescent. Sol in 1.4 pts cold HsO at 
15°. Melts m its water of crystallization when 
heated (Rammelsberg, Pogg. 52 . 89.) 
Mercurous bromate, basic, 2Hg 2 0, Bi 2 0 6 
Insol 111 warm H 2 0. Sol. in HN0 3 +Aq. 
(Rammelsberg, Pogg. 65 . 79.) 


Moles of IvBrOa so 


(Geffeken, Z. phys Ch, 1904, 49 . 296 ) 


Mercurous bromate, Hg 2 (Br0 3 ) 2 . 

Decomp by H 2 0 into basic salt Difficultly 
sol m IIN0 3 +Aq; easily sol. in HCl+Aq 
(Rammelsberg.) 

Mercuric bromate, basic, 2HgO, Br 2 0 3 +H 2 0 
Slowly decomp, by cold, craicldy by hot 
H 2 0 mto oxide and an acid salt. 

Easily sol in dil. acids. (Topsoe, W. A. B. 

66, 2. 2 ) 

Mercuric bromate, HgBr0 3 +2H 2 0. 

Sol in 650 pts. cold, and 64 pts. boiling 
H 2 0. SI. sol. m HNOs+Aq Easily sol. in 
HCl+Aq. (Rammelsberg, Pogg. 66. 79.) 
Mercuric bromate ammonia. 

Sol with decomp in HCl+Aq. (Storer’s 
Diet.) 

Neodymium bromate, Nd(Br0 3 ) 3 +9H 2 0. 

Mpt. 66.7°, 146 pts. are sol. in 100 pts. 
H 2 0 at 25°. (James, J. Am. Chem. Soc. 
1909, 31. 915.) 

Nickel bromate, Ni(BrO 3 ) 2 +0H 2 O. 

Sol. in 3 58 pts. cold H 2 0. (Rammelsberg, 
Pogg, 65 . 69 ) 

Nickel bromate ammonia, Ni(BrO s ) 2 , 2NH 3 . 

Sol in H 2 0, with decomposition of the 
major portion Insol in alcohol. (Rammels- 
berg l. c.) 

Ni(Br0 3 ) 2 , 6NH S . Ppt (Ephraim, B. 
1915, 48 . 50 ) 

Potassium bromate, KBrOo 
100 pts. H a O dissolve 6.58 pts KBrO, at 
15° (Rammelsberg). 100 pts. H 2 0 dissolve 
5 83 pts KBrO a at 17.1° (Pohl W, A. B. 6. 


Easily sol in liquid HE. (Franklin, Z. 
anorg. 1905, 46 . 2 ) 

SI. sol in alcohol. (Rammelsberg ) 

Insol in absolute alcohol 


Solubility in organic compds.+Aq at 25°. 


Solvent 

Mol KBrOisol in 

Water 

0 478 

0 5-N Methyl alcohol 

0 444 

“ Ethyl aloohol 

O' 421 

" Piopyl alcohol 

0 409 

“ Tert. amyl alcohol 

0 383 

“ Acetone 

0 425 

“ Ether 

0.395 

" Formaldehyde 

0 397 

“ Glycol 

0.448 

" Glycerine 

0 461 

“ Mannitol 

0 451 

" Glucose 

0 463 

“ Sucrose 

0 431 

“ Urea 

0 477 

“ Dimethyl pyrone 

0 47S 

“ Ammoma 

0 445 

“ Diethylamine 

0 384 

“ Pyridine 

0 415 ’ 

“ Piperidine 

0 396 

" Urethane 

0 433 

“ Formamide 

0 473 

“ Aoetamide 

0 446 

" Glyooooll 

0 501 

“ Acetic acid 

0 456 

“ Phenol 

0.426 

Methylal 

0 405 

“ Methyl acetate 

0 420 


(Rothmund, Z. phys. Ch. 1909, 69. 539.) 
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Insol m acetone (Eidmann, C. C. 1899, 
II 1014=, Naumann, B. 1904, 37. 4329 ) 

Insol. in ethyl acetate (Naumann, B.. 
1910, 43. 314 ) 

Insol. m methyl acetate (Naumann, B 
1909, 42. 3790 ) 


Praseodymium bromate, Pr(BiO s )j+9H s O. 

Mpt. 56 5°. 190 pts, are sol. m 100 pts 
H 2 0 at 25 c . (James, J Am Chem Soc. 
1909, 31. 914 ) 

Samarium bromate, Sin(Bi'Os ) 3 -f 9H-0 
Mpt. 75° 114 pts, are sol. in 100 pts. HsO 

at 25 c . Very si. sol m alcohol. (James, J 
Am. Chem Soc 1909, 31. 915 ) 


Scandium bromate. 


(Ciookes, Roy. Soc Proc 1908, 80, A, 518 ) 
Silver bromate, AgBi0 3 . 

1 pt, H a O dissolves 0 00810 pt. AgBr0 3 at 
24 5° (Noyes, Z phys Ch 6. 246.) 

Sol m 595.3 pis H 2 0 at 26° 

Sol m 320.4 pts HN0 3 +Aq (sp. gr 1 21) 


Sol in 2 2 pts NII 4 OH+Aq (sp gr 0.96) 
at 25° (Longi, Gazz. ch it 13. 87.) 

1 1 HsO dissolves 1 71 g AgBiOj at 27° 
(Whitby, Z. anoig 1910, 67. 108) 

SI sol. m HaO 1 59 x 10- 1 g are con- 
tained m 1 liter of sat solution at 20° 
" ‘ Ch 1903, 46. 603 ) 

(Lowig.) Easily sol in 


Sliver bromate ammonia, AgBrOj, 2NH 3 
Decomp in air or by H 2 0. (Rammels- 
berg, Pogg 52. 94 ) 


Sodium bromate, NaBrOs. 

Sol m 2 7 pts II 2 0 at 15°. (Rammelsberg ) 
100 pts. H2O dissolve at — 

0° 20° 40° 60° 80° 100° 

27 54 34.48 50 25 62.6 76 75 90 9 pts. NaBrOj. 
(Kremers, Pogg. 94. 271.) 


Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Insol. in ethyl acetate (Naumann, B 
1910,43.314), 

Sodium bromate bromide, 3NaBrO d) 2NaBr 
+3H-0 

Decomp by HsO or alcohol. (Fntzsche.) 
Strontium bromate, Sr(Br0 a ) 2 -fI-I 2 0 
Sol m 3 ptSr HsO (Rammelsberg, Pogg. 62, 
84), less sol m H 2 0 than SiBi's+6H 2 0. (Lo- 
wig ) 

Thallous bromate, TIBrOg 
SI sol. m hot HsO, easily sol inHN0 3 +Acj 
(Oettmger.) 

Easily sol m HsO and dil, acids (Ditte, 
A ch (6) 21. 145 ) 

Terbium bromate, Tb(Br0 a ) a +9H 2 0. 

Not deliquescent, (Potratz, C. N, 1905, 
92, 3.) 

Thallous bromate, TlBiO a 
1 1 HsO at 39 75° dissolves 2 210 x 10-= 
g. mol. (Noyes and Abbott, Z. phys Ch, 
1895, 16. 130 ) 

SI. sol. in HaO. 3 46 x 10- 1 gram are con- 
tained in 1 liter of sat solution at 20° (Bott- 
ger, Z phys. Ch 1903, 46. 603.) 

Thallic bromate, Tl(BrO a ) a +3H a O 
V cry hydroscopic. Easily decomp , by H a O, 
(Gewecke, Z anorg. 1912, 75, 275 ) 

Thulium bromate, Tm a (BrO a ) 3 + 18II a O 
Pptd. frond sat. aqueous solution by 95 (0 
aloohol 

NII 4 OH is the best precipitant (James, 
J Am Chem. Soc 1911, 33. 1342 ) 

Tin (stannous) bromate (?). 

Insol. in H a O; sol m HCl+Aq. 

Uranyl cromate, 4UO a , 3Bi a O a -|-16H a O, 

Sol in HjO (Rammelsberg ) 


Easily forms supersaturated solutions 
Sat. solution boils at 109°. (Kremers ) 
NaBrO a +Aq containing 10.10% NaBrOs 
hassp.gr 20720° = 1.0818 
NaBiO s +Aq containing 11.09% NaBrO a 
has sp. gr 20720° = 1 0900. 

(Le Blanc and Rohland, Z. phys. Ch 1896 
19. 278.) 


Sp gr. of NaBrOa+Aq at 19.5° 


%NaBrO, 1 

5 

10 I 

1 16 

Sp gr. , 

| 1 041 

1 083 

| 1 129 

%NaBrO a . 

1 20 j 

25 

I 30 

Sp. gr. 

1 1 178 

1 231 

| 1 289 


(Kremers, Pogg. 97. 5, calculated by Gerlach, 
Z. anal, 8. 290.) 


Yttrium bromate, Y(BrO a ) 3 +9H a O 
More easily sol, in H a O than Y(IOa) 3 . SI, 
sol m alcohol Insol. in ether, (Cleve.) 

Mpt. 74°. 168 pts. are sol. in 100 pts, H»0 
at 25° 

SI sol in alcohol (James, J. Am. Chem. 
Soc. 1909, 31. 916.) 

Zinc bromate, Zn(Br0 3 ) 2 -|-6H 2 0 
Sol. m 1 pt cold PIjO (Rammelsberg, 
Pogg. 52. 90.) 


Decomp. by H s O and alcohol. Sol m 
NH4OH+ Aq (Rammelsberg, Pogg. 52, 90 ) 
Zn(BrO a ) 2 , 4NH a Ppt. (Ephraim, B. 
1915, 48. 51 ) 


Moderately sol m liquid NH a . (Franklin, ferbromic acid. 

Am. Ch. J. 1898, 20. 829.) „ ^ See Perbromic acid. 
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Bromides. 

Most bromides are sol m H 2 0, many in 
alcohol, and some m ether >1 

AgBr and Hg 2 Br 2 are insofar, II 2 0 or acids, 
iPbBra and TIBr are si. sol. therein Cu 2 Br 2 
is msol. in H 2 0, sol in acids. 

See undei each element 

Bromine, Br 2 

1 pt. Br dissolves at 15° in 33 pts. H 2 0. 
(Lmvig, Pogg 14 485 ) 

1 pt Bi dissolves at 15° in 31 pts H a O. 
(Dancer, Chem Soc IB. 477.) 

Solubility of Br m 100 pts. H 2 0 at t° 


0 0 
9 94° 
20 46 
30 38 
40 31 
50 25 
GO 04 
69 98 
SO 22 


179-12 

229-26 

274-53 

314-46 

154-54 

396-74 


Absorption coefficient 


60 53 
35 22 
20 87 
13 65 


10 


3 327 


(Dancer, 1. c.) 

A sat. aqueous solution of Bi contains 
4 05% Br at 0°; 3.80% Br at 3°; 3 33%Br at 
10° (Roozeboom, R, t c 3. 29, 59, 73, 84 ) 

1 1. H 2 0 dissolves 34 g. Br at 25°. (Jakow- 
km, Z phys. Ch. 1896, 20. 25.) 

1 pt is sol in 30 pts H a O. (Dietze, Chem 
Soc. 1899, 76 (2) 150.) 

100 pts H 2 0 dissolve at. 

0° 10 34° 19 96° 30 17° 40 03° 49 85” 
4 167 3 740 3 578 3 437 3 446 3 622 
pts. bromine. 

Liquid bromine as such is msol in H 2 0; 
only the vapor dissolves (Winkler, Ch. Z 
1899, 23. 688.) 

1 1. H a O dissolves 33.95 g Binat,25°. (Mc- 
Lauchlan, Z phys. Ch. 1903, 44 . 617 ) 


Temp 

0° 

-10.34° 

19 00° 

30 17° 

40 03° 

49 85° 

Pts H 2 0 
that 
dissolve 
1 pt. Br s 

24 0 

26 74 

27.94 

20 10 

29 02 

28 38 


Temp 

0° 

Pts H 2 0 that dissolve 

1 pt. Br 2 

42 39 


(Winkler, Ch Z 1899, 23. 688-689.) 
Solubility of Br 2 m H 2 0 at 25° =0.21 mols. 
1 1. (Bray, J, Am. Chem. Soc, 1910, 32, 
>8) 

Sp. gr. of Bra+Aq containing pts. Br in 
1000 pts. solution. 


54 1 
48 3 
43 3 
38 9 
35 1 
31.5 
28 4 
25 7 
23 4 
21 3 
19 4 
17 7 
16 3 
15 0 
13 8 
12 7 
11.7 
10,9 
10 1 


Pts Bt 


Sp gr. 


Pts I 


18 74-19.06 

19 52-20.09 

20 89-21.55 
31 02-31 69 


1 01491 
1 01585 
1 01807 
1 02367 


(Slessor, N. Edin Phil. J. 7. 287.) 
p gr, of Br 2 +Aq at 32 5°. 

% Br 2 by weight 


0 7214 
1.1172 
1.6448 


Sp. gr 

0 999814 

1 002520, 
1 006100, 
1.008870, 
1 013200 


(Winkler, Ch. z. 1899, 23. 688.) 


(Joseph, Chem. Soc. 1915, 107. 3.) 

Sol. m oonc. HC1, IlBr. cone, solutions of 
bromides, and in liquid S0 2 . (Sestini, Zeit. 
Chem. 1868 . 718.) 

Muoh more sol in HCl-fAq than in H 2 0. 
100 ocm. HCl+Aq of 1.153 sp. gr. dissolve 
36 4 g. Br at 12° 

More sol. in SrCl 2 , and BaCl 2 +Aq than in 
H^O. (Berthelot, C. R. 100. 761.) 
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Bromine is not more sol. in KBi +Aq than 
in H a O (?). (Balaxd ) 

KBr+Aq containing 1 pt. KBr to 6 pts 
HjO takes up as much Br as it already con- 
tains; when this solution is heated the dis- 
solved Br is separated. 1 pt. KBr+1 pt H a O 
takes up twice as much Br as it already con- 
tains, much heat being evolved. This solu- 
tion loses Br on exposure to the air or when 
heated. (LOwig.) 


Solubility of Br a in KBr+Aq. 


0 00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0 07 
0.08 
0 09 


9 4671 
3 4925 
3 5101 


0.8591 

1.0787 

1.2704 

1.4731 

1.6717 

1 9197 

2 1029 
2 3349 


The above figures indicate that below a 
concentration of 0.1 g. mol. KBr per 1. just 
enough Br is dissolved to form KBr 3 , while 
above that concentration somowhat larger 
amounts of Br axe dissolved, which is greater 
at the lower temp. 

(Worley, Chem. Soc. 1905, 87. 1109.) 


Solubility m 1 liter Na*S0 4 +Aq at 25° 


, NasSOi+Aq 

g Bromim.* 

l-N ' 

25 07 

Vr- N 

29 20 

7t~N 

31 33 

'/a-N 

32 94 

Vir-N 

33 26 

i, Jakowkin, l. c.) 

Solubility in 1 liter NaN0 3 +Aq at 25°. 

NaNOs+Aq 

g Bromine* 

l-N 

28 80 

Vr- N 

31 35 

Va-N 

32 62 

l /s-N 

33 33 

Vio-N 

33 74 


(Jakowlan, l. c.) 


Solubility in salts +Aq at 25°. 


Salt +Aq 

g Bra iol, m 1 liter 

1/rN Na,S0 4 

23 90 

</ a -N IC 2 S0 4 

24 80 

7 a -N.(NH 4 ) a S0 4 

N NaNO, 

77 7 

28 00 

N KN0 3 

28.95 

N NH 4 NG 3 

55 15 

N NaCl 

55 90 

N KC1 

57 40 

N NH 4 C1 

82 2 


(MoLauchlan, Z. phys. Oh. 1903, 44. 617.) 


Solubility in HgBr a +Aq at 25°. 
10 ccm. of the solution contain: — 


Solubility of Br a in NaBr+Aq at 25°. 


g NaBi per 1 

g.-atoms Bn per 1 

Sp. gr. 

92 6 

2.479 

1 213 

160 5 

4 345 

1 372 

205.8 

0.195 

1 515 

255.8 

8 675 

1 678 

219.7 

13 65 

1.997 

359 0 

16 04 

2 137 


19 23 

2 327 

408 '3 

20 85 

2 420 


* (Bell, J. Am. Chcm Soc. 1912, 84. 14 ) 


Solubility in. salte+Aq. 
Solubility in 1 liter K a SQ 4 +Aq at 25°, 


K=SOl+Aq | 

B Bromine 

l-N 

25.14 

Vx-N 

29.44 

7<-N 

31.46 

Vr- N 

32 70 ' 

Via-N 

33 10 


(Jakowkin, Z. phys Ch. 1898, 20, 26.) ^ 


Millimols. Br* Millimols. Hg 

2*125 0. 

2 204 0 0560 

2 216 0 0793 

2 226 0 1284 

2 231 0 2120 

(Herz and Paul, Z. anorg. 1914, 85. 215.) 

1 1 N.NH 4 C a H,O a + Aq dissolves 340,5 g. 
Br a at 25°. (MoLauchlan, Z, phys. Ch. 1903, 
44. 617.) 

Miscible m all proportions with liquid NO a . 
(Frankland, Chem. Soo. 1901, 79. 1361.) 

More sol. in alcohol than in H a O; miscible 
with ether, CS a , CHC1 8 . (Sestiru, Zeit Chem. 
1868. 718.) 

Somewhat soluble in glycerine. (Pelouze.) 
Sol. in benzene (Mansfield); msol. in benzene 
(Moride. A, ch. (3) 39. 452). Sol. in warm 
chloral, bromal, and lodal. (Lei wig, Pogg, 14. 
485.) Sol. in SCl a (Solly), and SBr a . Sol m 
cone. HC a H 3 O a -|-Aq. (Balard.) Sol m 
aqueous solution of potassium, sodium, or cal- 
cium acetates (Canours.) 
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Snlubdity in CS 2 . 




100 ft of the sat. solution contain at 


—95° —110 5° 

—116° 


45 4 39 0 

36 9 s Br, 

9 (Ai’ctowski, Z. anorg 1896, 11. 274.) 

Cryst from CS 2 at — 90° 

m fine needles. 

(Aictowski, Z anorg 

1895, 10. 25 ) 


Sp. gr of Br 2 +CG1 4 at 32 6° 


% Br 2 by weight 




1 5449 


.1 58014 


1 6454 


1 58060 


1 7990 


1 58168 


2 6676 


1 58812 


3 5833 


1 59526 


(Joseph, Chem. Soc 1915, 107. 3.) 

Sp. gi. of Br 2 +mtrobenzone at 32 5°. 

% Br 2 by weight 


Sp gr 


1 5643 


1 20225 


3 2323 


1 21449 


4 6462 


1 22518 


6 1826 


1 23603 


(Joseph, Chem. Soc. 1916, 107. 3 ) 

Very sol in benzomtrile 

(Naumann. B. 

1914, 47. 1369.) 




Sol in aoetone 

(Eidmann. C C 

1899, 

II, 1014; Naumann, 

B. 1904, 

37. 4328 ) 

Partition of Br« between, water and other 

solvents. 




W= millim ols Bromine in 10 com 

of the 

aqueous layer. 




G = milhmols Bromine m 10 com. 

of the 

other layer. 




Other solvent 

G 

1 W 

G/w 

CC1 4 

1 949 

0.0853 

22 73 


7 008 

0 3085 

22.71 


12.171 

0 6300 

23.13 


39.880 

1 3132 

30.32 


54 574 

1 5560 

35 01 

75% by vol. CC1 4 

3 567 

0,0985 

37 06 

+25% by vol. CS 2 

7.304 

0.1910 

38.16 


10.833 

0 2900 

37.36 


13 922 

0 3720 

37.42 


17 230 

0 4580 

37.62 


25 637 

0 6580 

38-96 


40.625 

0.9940, 

40 88 


64.035 

1.2080 

44 73 

50% by vol. CCU+ 

3.592 

0 0784 

46.82 

50% by vol. CS 2 

6 820 

0 1487 

46 85 


10 148 

0 2206 

46.01 


13 866 

0,3065 

45.24 


16 616 

0 3688 

45.05 


42.975 

0 8086 

53 15 


55.965 

0 9960 

56.19 

25% by vol. CCli 

5 753 

0 0884 

65 05 

+75% by vol CS 2 

10 902 

0,1682 

64.82 


26 724 

0 4970 

66.65 


41 314 

0 6331 

65 26 


55 526 

0.8520 

65 17 


Partition of Br 2 , etc . — Continued 


26 345 
40 625 
57.038 


0 1015 
0 1387 
0 1910 
0 2352 
0 3467 
0 5194 
0 7160 


u/w 


76 35 
76 44 
76 98 
76 54 
75 99 
78 21 
79.66 


(Hera, Z. Elektrochem, 1910, 16. S71 ) 

Partition coefficient for biomine between CS 2 
and H 2 0 at 25°C. 

= concentration of the water layer. 

= eoncenti ation of the CS» layer 



Partition coefficient for bromine between 
CHBr 3 and HjO at 25 °C. 

A “concentration of the water layer 
C = concentration of the CHBr 3 layor. 


A 

C 

| N -C/A 

5 424 

373 6 

1 68 88 

3 838 

284 7 

68 80 

2 368 

161 5 

68.19 

1 348 

90 17 

66 90 

0.766 

50 49 

65.84 

0 366 

23.02 

64 85 


Partition coefficient for bromine between CC1 4 
and HiO at 25°C 

A “concentration of the water layer 
C= concentration of the CC1 4 layer 


A 

0 

N-C/A 

14.42 

545.2 

37 82 

10.80 

372 2 

34 44 

7.901 

252.8 

32 01 

7 163 

225.8 

31.52 

6.803 

218.5 

32.12 * 

5.661 

172.6 

30 54 

3 216 

94.84 

29 48 

2 064 

58.36 

28 41 

1 266 

35 92 

28 37 

0.7711 

21.53 

27 92 

0.6761 

15 72 

27 26 

0 4476 

12 09 

27 02 

. 0 3803 

10 27 

27.00 

0 2478 

6 691 

27 00 


(Jakowkm, Z. phys. Ch. 1895, 18. 588 ) 
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Partition of bromine between CCL and 
salts +Aq 

A = concentration of Bi m H 2 0 layei 
C = concentration of Br m CC1 4 layei . 


Partition of Br 2 between CCI 4 and NaNO s + 
Aq at 25° 


1-N 

Vr-N 

Vr» 

Vr-N 


7 905 
S 763 
9 033 
9 200 
9 399 


316 7 
319 5 
315 7 
310 7 
319 3 


(Jakowkin, Z phys Ch 1896, 20, 25 ) 



Partition of Br 2 between CC1 4 and Na 2 S0 4 + 
Aq at 25° 


NaaSCb+Aq 

A 

C 

l-N 

5 934 

254 6 

Vr-N 

6 838 

253 4 

‘/i-N 

7 402 

254 4 

Vr-N 

7.609 

252 8 

7i«-N 

7 713 

251 2 


(Jakowkin, l c.j 


Crystallizes at 4° with 10H 2 O. 

Bromine chloride, BiCl. 

Sol. m H 2 0, CS 2 , ether, eto 
Bromine fluoride, BrF a . 

Fumes m the avr Decomp, by H 2 0. (Le- 
beau, C, R. 1905, 141. 1019.) 

Bromine oxides. 

No oxides of bromine are known m the free 
state See hypobioinous, bromic, and per- 
bromic acids 

Bromiridic acid. 

Ammonium bromiridate, (NH 4 ) a IrBr 8 
Less sol, in cold H 2 0 than the K salt 
(Birnbaum, Zeit Chem 1865. 22.) 

Very sol. m cold H 2 0 (Gutbier, B 1909, 
42. 3910 ) 

Caesium bromiridate, Cs 2 IrBr 8 
Sol m HoO (Gutbier, B. 1909, 42. 3911 ) 
Potassium bromiridate, K 2 IrBr«. 

Moderately sol. m cold, more easily in hot 


Insol. in alcohol or etliei 
Sol m cold II ,0 and in HBr+Aq (Gut- 
.bier, B 1909, 42. 3910 ) 

Rubidium bromiridate, Rb 2 IrBi» f 

Very sol. in cold H 2 0 Sol in hot dil. 
HBr+Aq (Gutbier, B 1909, 42. 3911 ) 

Sodium bromiridate. 

Dehquesoent Easily sol m HjO, alcohol, 
or ether. • 


Bromiridous acid, H„Ir 2 Bn 2 +6H 2 0. 

Easily sol. in H 2 0, alcohol, or ether. (Birn- 
baum, 1864.) 

Ammomum bromiridite, (NH 4 ) 6 Ir 2 Bri2+H 2 0. 

Difficultly sol in H 2 0. (Birnbaum ) 
Potassium bromiridite, K a Ir 2 Bri 2 +6H 2 0. 

Efflorescent. Sol in H 2 0. 

Silver bromiridite, Ag a Iv 2 Br I2 . 

Ppt Insol. in H 2 0 or acids. 

Sodium bromiridite, NauIi 8 Bri 2 +24H 2 0. 

Effloieseent. Vei-y sol. in H 2 0. 
BromocarbonatoplatincK amine carbon- 
ate, §J[Ft(N 2 H 8 ) 2 ] 2 (C0 8 ) 2 +4H 2 0. 
Ppt. 

Bromocarbonatoplatindtamine carbonate 
bromoplatindiamine mtrate, 

^tPt(N 2 H 0 ).J 2 (rO 8 ) 2 , 2Br 2 Pt(N 2 H 8 )j 

(NO,) 2 . * 

Bromochloroplatindiamine chloride, 

qj Pt(N 2 H 8 ) 2 Cl 2 . 

Very si. sol. in H 2 0 (Cleve.) 

chlorobromide, g Pt gjggl 

Veiy si. sol. in H s O 


Bromochloforoplatinic acid. 

Potassium bromochloropletinate, KjPtCl t Br‘ 
(Pitkin, J. Am. Chem. Soo. 2. 408.) 
Mixture. (Ilerty, J. Am Chem, Soo 1896, 
18. 130.) 

K 2 PtCI 4 Br 2 . SI. sol. m cold H 2 0; much 
more sol. m hot H a O. (Pitlun.) 

Mixture. (Herty.) 

K 2 PtCl 8 Br 8 . As above. 

K 2 PtCl 2 Br 4 , (Pigeon, A. oh. 1894, (7) 2. 

KsPtCIBra. (Pitkin.) 

Bromochiomic acid. 

Potassium bromochromate, KCr0 3 Br 2 = 
Cr0 2 (Br)OK. 

Decomp, by H 2 0. (Hemtze, J. pr (2) 4. 
!5.) 
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Dibromochromium chloride, 

[Cr(H 2 0)4Br 2 ]Cl+2H 2 0. 

Ppt Nearly msol. m fuming HC1. (Bier- 
^ um, B 1907,40.2918) 

Bromohydroxyloplatindiamine bromide, 

^Pt(N 2 H 6 Br) 2 . 

Very si sol. id H a O (Clew ) 

chloride, 3^ PtfN 2 H e Gl)' 

Sol in H 2 0 (Cleve.) 

nitrate, ™ Pt(N 2 fl s N0 3 ) 2 . 

Very si sol in cold, moderately sol in hot 
H 2 0. (Cleve) 

Bromohydroxyloplatiimotiocfcamine 
nitrate Pt (NH 3 ) 2 N0 3 , n . , 

nitrate, oh NH s N0 3 +iljU 

Easily sol. m H 2 0 (Cleve ) 

Bromomercurosulphurous acid. 


Bromomolybdenum phosphate, 

Br 4 Mo 8 H4(P04) 2 

Precipitate Insol m H 2 0. (Atteiberg ) 

Bromomolybdenum sulphate, Bi^MojSOid- 
3H s O 

Piecipitate. SI. sol in boiling H 2 S04 
(Atterberg ) 

-Dibromomolybdous acid, MoOBr 2 (OH) + 

Sol. in H 2 0. Very hydroscopic (Wem- 
land, Z anoig 1905, 44. *86 ) 

Telrabromomolybdous acid, MoBr 4 (OH) + 
2H a O 

Sol. 111 H 2 0 Hydroscopic. (Wemland, 

JDiammonium podahromomolybdite, 
MoBr s O(NH4) 2 

Hydroscopic. Sol 111 H 2 0 (Wemland, 


Ammonium bromomercurosulphite, 
NH 4 SO s HgBi 

Sol in II 2 0. (Baith, Z phys Ch. 9 . 215 ) 

Potassium bromomercurosulphite, 

KSOjHgBr 

As above. (B ) 

Bromomolybdenum bromide, 

Br 4 Mo 3 Br 2 = molybdenum dibromide, 
MoBr 2 

Insol. 111 H 2 0 or acids, or eVen in boiling 
aqua regia. Easily sol m dilute, decomp, by 
cono. alkalies +Aq (Blomstrand, J. pr. 82. 
436.) 

Bromomolybdenum chloride, Bi4Mo 3 CI 2 + 
3H 2 0. 

Insol. m acids (Blomstrand.) ' 
Bromomolybdenum chromate, Bi4Mo 3 CiC>4+ 
2H 3 0, 

Insol. in dil. acids Sol. m hot cone. HC1 
+Aq Insol. m alkali chiomates+Aq. (At- 
terberg.) 

Bromomolybdenum fluoride, Bi4Mo 3 F 2 + 
3H 2 0. 

Insol m H 2 0. (Atterberg.) 
Bromomolybdenum hydroxide, Bi-4Mo 3 (OH) 2 , 

Completely sol in alkalies if not heated over 
90°. (Atterberg ) 

+2H 2 0. 

+8H a O. 

Bromomolybdenum iodide hydroxide, 
2Br4Mo 3 I 2 , Br ( Mo 3 (0H) 2 +8H 2 0. 

Precipitate (Blomstrand, J. pr. 77. 92 ) 
Bromomolybdenum molybdate, B^MosMoCh 

Precipitate (Atterberg.) 


Dicsesium pe/dabromomolybdite, 

MoBr 6 OCs 2 

^ Hydroscopic Sol 111 H 2 0. ( Wemland, 

Calcium leti abromomolybdite, (MoBi 4 0) s Ca 
+7H a O 

Hydi'oscopic Sol in H 2 0 (Wemland, l c 

Monoltihrum (cdubromomolyb elite', 
MoBr 4 (OLi)+4H 2 0 

Hydroscopic. Sol. 111 H 2 0 (Wemland, 


Magnesium nawfabromomolybdite, 
MoBr 5 (OMg)+7H 2 0. 

Hydioscopic. Sol. in H a O (Wemland, 

Alonopotassium (eirabromomolybdite, 
MoBr 4 (OK) +2H 2 0. 

Hydioscopic Sol. in H 2 0. (Wemland, 


Dtpotassium peidabromomolybdite, 
MoBr t OK 2 . 

Hydroscopio. Sol 111 H 2 0 (Wemland, 


Dirubidium peidabromomolybdite, 
MoBi-jORbn. 

Hydroscopic. Sol. in H 2 0. (Wemland, 
l. c.) 


Bromonitratoplatinriiamine nitrate, 

Br p , N 2 H 0 NOa. 

NOs N 2 H»N0 3 . 

Pecomp. by H.O (Cleve.) 


sulphate, ^ 3 Pt(N 2 H 8 ) 2 S0 4 +H 2 0. 

I V S1. sol. m II 2 0. 3 
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BromonitritoplatimeniicKamine nitrite, 
N0.Br 2 Pt(NH 3 )jN0 2 . 

SI, sol. in H 2 0, (Blomstrand.) 
Bromonitrous acid. 

Platinum silver bromomtrite, PtAg 2 Bi 2 (N0 2 ) 4 . 

Ppt. (Miolati, Gazz. oh. it 1900, 30 . 588.) 
Bromopalladic acid. 

Ammonium bromopalladate, (NH 4 ) 2 PdBr 3 . 

Difficultly sol, in cold H»0. Decomp, by 
hot H«0 and by hot oonc H 2 S0 4 . (Gutbier, 
B 1905, 38. 1907.) 

Caesium bromopalladate, Cs 2 PdBro. 

Difficultly sol m cold II 2 0 Decomp, by 
hot H,0 or by hot cone B 2 S0 4 , (Gutbier, 
l.c) 

Potassium bromopalladate, Iv 2 PdBr 0 . 

Difficultly sol m cold H 2 0. Decomp, by 
hot H 2 0 or by hot eonc. H 2 S0 4 (Gutbiei, 
l. c.) 

Rubidium bromopalladate, Rb 2 PdBr« 

Insol. m cold H 2 0. Decomp by hot H 2 0 
or by hot cone. HaS0 4 . (Gutbier, l c) 

Bromopalladious acid. 

Ammonium bromopatladite, (NH 4 ) 2 PdBr 4 . 

Veiy stable. Sol in H 2 0 (Smith, Z. 
auorg. 1894, 6. 381.) . 

Very sol. m cold H 2 0. 

Can be ervst. from a very small amount of 
hot HiO (Gutbier, B 1905, 38 . 2387.) 

Barium bromopalladite. 

Not dehquescent. Sol. m H 2 0. (v. Bons- 
dorfE.) 

Cmsium bromopalladite, Cs 2 PdBr 4 

2388 ) y S0 ^ m B ‘ 190S > 38- 

Manganese bromopalladite, MnPdBr 4 
Sol m H 2 0 and alcohol, (v Bonsdorff.) 
+7H 2 0. Very sol. in H 2 0. (Smith, Z. 
anorg. 1894, 6. 382 ) 

Potassium bromopalladite, K 2 PdBr 4 . 

Easily sol. m H 2 0. (Joanms, C. R. 05. 
W5.) 

Very stable. Sol in H 2 0 (Smith, Z. 
anorg. 1894, 6. 381.) 

-)-2H 2 0. Unstable in the air. (Smith, l. c.) 
Rubidium bromopalladite, Rb 2 PdBr 4 . 

Can be cryst. from a very small amount of 
hot H £ 0 (Gutbiei 1 , B. 1905, 38 . 2388.) 

Sodium bromopalladite, Na 2 PdBr 4 + 4 )/£H 2 0 . 
Very deliquescent, Sol in H 2 0. (Smith, 


Strontium bromopalladite, SrPdBr 4 +6H a O. 

Stable m the an. Very sol inH.O. (Smith, 
l c.) 

Zinc bromopalladite. ' 

Sol. in H 2 0. (v. Bonsdorff.) 

Bromophosphatoplatindiamine phos- 
phate, BrPt(N 2 H 0 ) 2 +2H 2 O 
\ / 

'P0 4 

Sl.solinHjO. (Cleve.) 
Bromophosphoric acid. 

Thorium bromophosphate, ThBr 4l 
3(3Th0 2 , 2P 2 0 j). 

Insol. m most acnls and 111 fused alkali 
caibonates Decomp, by long boilmg with 
cone. H 2 S0 4 (Colani, C. R. 1900, 149. 208.) 

Bromoplatinamine bromide, 

Br 2 Pt(NH,Br) 2 . 

SI. sol. in H 2 G (Cleve, Sv V. A H. 10, 9. 
31) 

nitrite, Br 2 Pt(NH 3 N0 2 ) 2 

Very si. sol in H 2 0. (Cleve ) 

Bromoplatinch amine bromide, 

Br 2 Pt(N 2 H„) 2 Br 2 . 

Only si sol. in hot H 2 0. (Clove.) 

chloride, Br 2 Pt(N 2 H 6 ) 2 Cl 2 

Very si. sol. in H 2 0. (Cleve ) 

ffichromfte, Br 2 Pt(N a Hj) 2 Cr 2 0;. 

SI. sol. m H 2 0. 

nitrate, Br 2 Pt(N 2 H a NOs) 2 

SI. sol. m cold, rather easily sol. m hot H 2 0, 
(Cleve.) 

2 £j < Q Pllate ’ 33r 2 Pt[N ; 2 H 6 P0 2 (OH) 2 ] 2 + 

Rather easily sol. m hot H 2 0. (Cleve.) 

sulphate, Br 2 Pt(F 2 H 6 ) 2 S 04 . 

Very si. sol. in H 2 0. 


Bromoplatinmowodiamine nitrate, 
tj- p 4 (NH,) s NO s i rr / j 

Br 2 Pt NHjNOl +H 2 0. 

Easily sol. in H 2 0. 


sulphate, Br 2 Pt S0 4 +II 2 0 

Moderately sol. in H 2 0 (Cleve ) 


Bromoplatmamidiamine bromide, 
Br 3 Tt(NH 3 ) 2 Br 
SI sol in eold H 2 0. (Cleve.) 


Bromodiplatindfamine anhydronitrate, 

Br 2 Pt 2 ®(N0 3 ) 2 . 


Sol m HN0 3 +Aq. 
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Bromochplatindiamine chloride, 

Br»Pta(N a He) 4 C1 4 
Ppt (Cleve.) 

- — nitrate, Br s Pt 2 (N 2 Ho) 4 (N0 3 ) < +2H 2 0. 
Moderately sol m hot H 2 0. 

sulphate, Br 3 Pt2(NjH 6 ) 4 (S0 4 ) a +2H 2 0. 

Ppt. (Cleve ) 

Bromoplatinic acid, H 2 r j tBi'a +9H 2 0. 

Very deliquescent, and sol m H a O, alcohol, 
ether, chloroform, or acetic acid. (Topsoe, 
J B 1868. 273.) 

Ammonium bromoplatinate, (NH 4 ) a PtBr 0 . 

Sol m 200 pts H 2 0 at 15°. (Topsoe ) 

100 pts (NH 4 ) 2 PtBro+Aq sat. at 20° con- 
tain 0 50 pt dry salt. (Halberstadt, B 17. 
2065.) 

Barium bromoplatinate, BaPtBio+10H 2 0. 

SI deliquescent. Very sol in H 2 0 
Caesium bromoplatinate, Cs 2 PtBre. 

SI. sol. m dil. HBr+Aq. (Obermaier, 
Dissert ) 

Calcium bromoplatinate, CaPtBr 9 +12H 2 0 
SI. deliquescent Very sol. in H a O. 

Cobalt bromoplatinate, CoPtBro-t-12H s O. 
Deliquescent. 

Copper bromoplatinate, CuPtBr 9 +8H 2 0 
Very dehquescent, sol. m H a O? 

Lead bromoplatinate, PbPtBr s . 

Easily sol in H a Q, but decomp, by large 
amount. 

Lead ieirobromoplatmate, [PtBr,(OJ3) 2 ]Pb, 
PbOH. 

Insol in H 2 0. (Miolati, C. C. 1900, II. 
810.) 

Magnesium bromoplatinate, MgPtBr«+ 
12H a O. 

Not deliquescent. 

Manganese bromoplatinate, MnPtBr 9 + 
6H 2 0. 

Sol, m H 2 0 

+12H a O. Sol. mH 2 0. 

Mercuric teh abromoplatinate, 
iPtBr 4 (OH) s ]Hg 

Insol. in H 2 0 (Miolati, C C 1900, II. 
S10.) 

Nickel bromoplatinate, NiPtBi8+12H 2 0 
Deliquescent 

Potassium bromoplatinate, K 2 PtBr 9 
SI sol. in HA Insol. in alcohol, (v 
Bonsdorff, Pogg 19. 344.) 


Sol. m 10 pts. boiling H a O (Pitkin, C. N. 
,41. 218 ) 

100 pts. I£ 2 P tBi'o + Aq sat. at 20° contain 
2 02 pts dry salt. (Halberstadt, B. 17. 2962 ) 

Praseodymium bromoplatinate, PrBr 3 ,PtBr 3 
+10H 2 O. 

Deliquescent, veiy sol m H 2 0, sol. in IIBr. 
(Von Schule, Z anorg. 1898, 18. 353.) 

Rubidium bromoplatinate, Rb 2 PtBr 9 
SI. sol. in dil HBr+Aq. (Obermaier. 
Dissert ) 

Silver bromoplatinate, Ag 5 Pt,Br 9 
Insol. in H 2 0. (Miolati, C. C. 1900, II. 
810) 

Silver tehabromoplatinate, [PtBr 4 (OH) 2 ]Agi, 
Ppt , insol. in H 2 0 (Miolati, l c ) 

Sodium bromoplatinate, Na 2 PtBr 0 +6H«O 
Easily sol in H a O and alcohol, 

Strontium bromoplatinate, SrPtBr s +10H a O. 
SI. deliquescent Veiy sol. in H s O. 

Thallium telrobromoplatinate, 

[PtBi'o(OH) 2 ]Tl 2 . 

Insol. in H 2 0 (Miolati, C. C 1900, II. 
810.) 

Ytterbium bromoplatinate, YbBi a ,3H 2 PtBi'8 
+30H a O 

Ppt. (Cleve, Z anorg 1902, 32. 138 ) 

Zinc bromoplatinate, ZnPtBia+12HsO. 

Sol. in H a O. 

Bromoplatinocyanhydric acid, 

H 2 Pt(CN)4Br 2 . 

See Perbromoplatinocyanhydric acid. 
Potassium bromoplatinocyanide, 5K»Pt (CN ) 4 , 
K a Pt(CN) 4 Br a +18H a O. 

Sol. m H a O 

Bromoplatinous acid. 

Potassium bromoplatinite, K 2 PtBr 4 +2H a O. 

Extremely sol. m H 2 0. (Billmann and An- 
derson, B. 1903, 36. 1566.) 

Bromopurpureochromium bromide, 
BrCr(NHj) s Br 2 . 

Less sol. in H a O than chloropurpureo- 
chromium chloride (Jtngeusen, J. pr. (2) 
25. 83.) 

bromoplatinate, BrCrfNHAPtBra 

(Jorgensen, l. c.) 

chloride, BrCr(NH 3 ) t Cl a . 

More sol m H a O than the bromide. 
(Jorgensen, l c .) 
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B romopurpureochromium chromate, 
BiCr{NH 3 ) 3 Cr0 4 . 

Precipitate (Jdrgensen, l. c ) 

nitrate, BrCr(NH 3 )«(N0 3 ) 2 . 

Mole sol than bromide and less than 
chloride (Jdrgensen, l c ) 
Bromopurpureocobaltic bromide, 
CoBr(NH 3 ) 5 Bi 2 

Sol m 530 pts. H 2 0 at 16°. Insol. in 
alcohol, NH 4 Br, KBr, or HBi+Aq More 
sol in hot H 2 0 containing a little HBr. (Jor- 
gensen, J pi 12) 19 49.) 
Bromopurpureocobaltic mercuric bromide, 
CoBr(NHs)sBr», 3HgBr 2 

Moie sol in PI 2 0 than the corresponding 
HgCla salt. (J.) 

hromoplatmate. 

Very si sol in cold H 2 0 (J ) 

chloride, CoBr(NH 3 ) s Cl 2 

Difficultly sol m cold H2O, but much moie 
easily than the bromide Insol. in dil HC1+ 
Aq, and 111 alcohol 

mercuric chloride, CoBr(NH 3 ) 3 Cl 3l 

cSHgCls. 

SI sol in HjO 
chloroplatinate. 

Nearly or quite msol. ill H 3 0 (J ) 

chromate, CoBr(NH 3 ) 3 Cr0 4 . 

Neatly msol in H 2 0 
dithionate, CoBi(NH 3 ) 3 S20 c . 

Nearly insol 111 H 2 0 
fluosilicate, CoBr(NH 3 )sSiF 6 . 

Very si sol in cold H 2 0 ; msol in alcohol. 
nitrate, CoBi(NH„) 3 (N0 3 )2. 

More sol in H 2 0 than the bromide, but 
less than the chloride Wholly insol in dil. 
HN0 3 +Aq or alcohol 
oxalate, CoBr(NH 3 ) s C 2 0 4 

Nearly msol in H ; 0 
sulphate, CoBr(NH 3 ) t S0 4 . 

Can be crystallized from very dil. H2SO4+ 
Aq Insol. m alcohol, 

^ +6H2O. Effloiescent 

Bromopurpureorhodium bromide, 
BrRh(NH 3 )sBr 2 

Much less easily sol m H»0 than the chloro- 
clilonde. Insol. in dil. HBr+Aq and alcohol 
(Jorgensen, J. pr. (2) 27 . 433.) 

bromoplatinate, BrRh(NH 3 ) 6 PtBr 6 . 

Almost msol. m II 2 0 
fluosilicate, BiRh(NH 3 ).SiF 6 

SI sol m IRC). Sol m boiling NaOH+Aq 
as roseo salt * 


Bromopurpureorhodium nitrate, 

BiRh(NH 3 ) 6 (N0 3 ) 2 

SI sol mHiP, but much moie sol than the 
bromide 

Bromorhodous acid. 

Ammonium bromorhodite, (NH 4 ) 2 RhBi 6 
Sol in HnO, (Goloubkme, Chem. Soc 
1911, 100 (2) >15 ) 

Sol. m HjO (Gutbici, B 1 90S, 41. 215.) 
Barium bromorhodite, BaRhBr t 
Sol m H2O (Goloubkme, l. c) 

Caesium bromorhodite, CsuRhBrj. 

Difficultly sol m H 2 0 . (Gutbier, l, c.) 
Potassium bromorhodite, K.RhBr 5 , 

Very sol. in H 2 0 (Goloubkme, l, c.) 

Sol in H2O (Gutbier, l. c ) 

Rubidium bromorhodite, Rb 2 RhBr 6 . 

Sol in HjO (Goloubkme, l. c.) 

Difficultly sol m H 2 0 (Gutbier, l. c ) 
Sodium bromorhodite, NaaRhBi'o 
Veiy sol. in H 2 0, (Goloubkme, l c.) 
Bromoruthenic acid. 

Potassium bromoruthenate, K 2 RuBr 8 . 

Very sol in H2O. (Howe, J Am. Chem. 
Soc 1904, 26 . 940 ) 

Potassium aouobromoruthenate, 
IC 2 Ru(H»0)Br t . 

Ppt (Hcjwe, l. c ) 

Rubidium bromoruthenate, Rb 2 RuBr 8 . 

Sol in H 2 0 (Howe, l c.) 

Rubidium agtwbromoruthenate, 
Rb 2 Ru(H 2 0)Br s . 

Ppt. g (Howe, l. c.) 

Bromoruthenious acid. 

Caesium bromoruthenite, CsRuBr 6 +H 2 0. 

Ppt. (Howe, J. Am. Chem Soc. 1904, 26. 
945 ) • 

Potassium bromoruthenite, K 2 RuBr a . 

Very sol. in H 2 0 with decomp Very sol. 
in dil. HBr (Howe, 1 e.) 

Rubidium bromoruthenite, Rb 2 RuBr 8 +H20. 

Sol. m dil HBr. (Howe, l. c ) 
Bromoselenic acid. 

Ammonium bromoselenate, (NIRhSeBiv,. 

Sol in H 2 0 with decomp. (Muthmann and 
Schhfer, B. 26. 1008.) 

Caesium bromoselenate, Cs 2 SeBr(i. 

SI sol. in H 2 0 (Lenher, J. Am. Chem. 
Soc. 1898, 20. 571.) 

I Potassium bromoselenate, K 2 SeBr„ 

As NH 4 salt. (M and S.) 
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Rubidium bromoselenate, Rb»SeBr 0 
Less sol m H 2 0 than Iv salt (Lenhei, l c) 
Bromopi/roselenious acid. ’ 

Ammonium bromopyioselemte, NH 4 Br, 2Se0 2 
+2H.0 

More easily sol in II 3 0 than conesponding 
Cl compound (Muthmann and Schafer, B 
1893, 26. 1014.) ’ 

Potassium bromop2/;oselenite, KBr, 2Se0 2 + 
2H.O. 

Sol. m H 2 0. (Mut.hmann and Schafer, B. 
26. 1008.) 

Bromosmic acid. 

Ammonium bromosmate, (NH 4 ) 2 0sBr 8 
Only si sol in H 2 0 (Rosenheim, Z. anorg. 
1899, 21. 135 ) 

Cssium bromosmate, Cs 2 OsBr c 
Nearly insol m H 2 0 and dil. HBr (Gut- 
bier, B. 1913, 46. 2103 ) 

Potassium bromosmate, K 2 0sBr 8 
Only si. sol m H 2 0 (Rosenheim, l c ) 
Rubidium bromosmate, Rb 2 OsBr c . 

Difficultly sol m II 2 0 and in dil. HBr. 
(Gutbier, l, c ) 

Silver bromosmate, Ag 2 0sBr 8 . 

Ppt , msol m H 2 0 (Rosenheim, l. c , ) 


Manganous bromostannate, MnSnBr 0 + 
6H 2 0 

Dehquescent. (Raymann and Preis.) 
Nickel bromostannate, NiSnBr 6 +8H 2 0 
Deliquescent (Raymann and Preis.) 
Potassium bromostannate, K 2 SnBr a . 

Sol in H 2 0 (Topsoe ) 

Rubidium bromostannate. 

Sol in H 2 0. (Raymann and Preis ) 
Sodium bromostannate, Na 2 SiiBr s +6H 2 0. 

Not deliquescent, but extremely sol in 
H 2 0 (Seubert, B 20. 796 ) 


Strontium bromostannate, SrSnBr 6 +6H 2 0. 

Very hydroscopic, and sol m H 2 0 (Ray- 
mann and Preis.) 


Bromosulphatoplatindiamine sulphate, 

■fjSSSS®™ 

Rather easily sol. in hot II 2 0 


Bromo sulphobismuthous acid. 


Cuprous bromosulphobismuthite, 2Cu 2 S, 
Bi 2 S 8 , 2BiSBi . 

Stable in the an and msol in H 2 0 at ord. 
temp. Partially decomp by boiling H 2 0 
Decomp by mineral acids with the evolution 
of H 2 S. (Ducatte, C R. 1902, 134. 1212.) 


Sodium bromosmate, Na 2 OsBro’f4H»0. 

Sol m H»0 fRosenheim, l c ) 
Bromostannic acid, H 2 SnBr»+8H 2 0. 

Very deliquescent Sol. m H 2 0. (Seubert, 
B 20.794.) 

Ammonium bromostannate, (NH. t ) 2 IS , nBrj 
Veiy deliquescent, and sol. m H 2 0. (Ray- 
mann and Preis, A, 223. 323 ) 

Cfesium bromostannate. 

Sol in H 2 0. (Raymann and Preis ) 
Calcium bromostannate, CaSnBr 8 -f-6H 2 0, 
Very deliquescent.' Sol. in H 2 0. (Ray- 
mann and Preis ) 

Cobalt bromostannate, CoSnBr»+10II 2 O. 

Dehquescent (Raymann and Preis.) 
Ferrous bromostannate, FeSnBr 8 +6H 2 0. 

Deliquescent. (Raymanu and Preis ) 
Lithium bromostannate, Li 2 SnBr 8 +6H 2 0. 

Extremely deliquescent (Leteur, C R 
113. 541.) 


Lead bromosulphobismuthite, PbS,Bi 2 S 3 ’ 
2BiSBr 

Insol. in HjO. Decomp. by boilmg H 2 0, 
Decomp, by dil. mmeial acids with evolution 
of H 2 S. (Ducatte, l. c ) 

Bromo tantalum bromide, (Ta 8 Bn 2 )Br 2 -|- 
7H 2 0. 

Stable in the air when in the solid state 
Sol m H s O without decomp Sol, in propyl 
alcohol (Chapin, J Am Chem. Soc 1910, 
32. 328 ) 

Bromo tantalum chloride, (Ta 8 Bri 2 )Gl 2 + 
7H 2 0. 

(Chapin, l c.) 

Bromotantalum hydroxide, (Ta 8 Br I2 )(OH) 2 + 
10H 2 O „ 

SI sol, in HC1. Stable m the air below' 
100°. 

Sol in alcohol Insol. in ether (Chapin, 
l c.) 

Bromotantalum iodide, (Ta 8 Bi'i 2 )I 2 4-7H 2 0. 

(Chapin, l, c ) 

Bromo telluric acid. 


Magnesium bromostannate, MgSnBr 3 + 
lOHoO. 

Dehquescent (Raymann and Preis ) 


Ammonium bromotellurate, (NH 4 ) 2 TeBr 6 
Less sol. in H»0 than K salt. (Muthmann 
and Schmidt, B. 1893, 26. 1011 ) 
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Cajsium bromotellurate, Cs 2 TeBr 6 . 

Decomp, by H 2 0 

100 pts HBr-f Aq (sp. gr 1 49) diaaolve 
0 02 pt. at 22° 

100 pts HBr-f- Aq (ap. gr. 1 08) dissolve 
0 13 pt. at 22°. 

Insol. in alcohol. (Wheeler, Sill Am J. 
146. 267.) 


Potassium bromotellurate, K 2 TeBr 0 -f3H 2 O. 

Sol. in little, decomp by much II a O (v. 
Hauer.) 

Contains 2H 2 0 (Wheeler, Sill. Am. J. 
146. 267.) 

Efflorescent. 

100 pts. HBr-f Aq (sp. gr 149) dissolve 
6.57 pts at 22° 

100 pts. HBr-f Aq (sp. gr 1 08) dissolve 
62 90 pts. at 22°. 

Anhydrous Stable on air (Wheeler.) 


Rubidium bromotellurate, Rb 2 TeBr6. 

Sol m a little hot H 2 0, but H s TeO s sep- 
arates on cooling 

100 pts HBi-fAq (sp. gr 1.49) dissolve 
0 25 pt. at 22° 

100 pts HBr-f Aq (sp gr. 1.08) dissolve 
3.88 pts at 22°. (Wheeler.) 


Sol. in sulphostannates-f Aq (Storch, B. 
.1S83, 16. 2015 ) 

yi ccm oleic acid dissolves 0.0293 g. Cd in 
6 days (Gates, 'J. phys. Chem 1911, 15. 143.) 

Not attacked by sugar solution. (Klein 
and Berg, C R. 102. 1170.) 

Cadmium amalgam, Cd 2 Hg?. 

Stable from 0°-44°. Can be cryst from 
Hg without defomp. if temp, does not exceed 
44° (Iverp 2. anorg. 1900, 26. 68.) 

Cadmium amide, Cd(NH 2 ) 2 . 

Decomp, by H 2 0„ (Bohart, J. phys. Chem. 
1915, 19. 543 ) 

Cadmium arsenide, Od 8 As. 

(Descamps, C. R 86. 1022 ) 

Cd 8 As 2 . Sol in dil cold IINO s Attacked! 
by aqua regia. (Granger, C. R. 1904, 138. 
575.) 

Cadmium azoimide, Cd(N 8 ) 2 . 

Ppt. (Curtius, J pr. 1808, (2) 68. 204.) 
Cadmium su&bromide, Cd^Br? 

Decomp, by H 2 0 (Morse and Jones, Am. 
Ch J. 1890, 12. 460.) 


Bromotetramine chromium bromide, 
CrBr(NHs) 4 Br 2 -fHjO. 

Easily sol in H 2 0 (Cleve.) 

chloride, CrBr(NH 8 ) 4 CI 2 -fH a O. 

Sol in H s O. (Cleve ) 

sulphate, CrBr (NH j) 4SO4 -f HjO. 

Easily sol. in n 2 0. (Cleve.) 

Bromotetramine cobaltic sulphate, 

BrCo(NH 8 ) 4 S0 4 , or Bi 2 Co 2 (NH 8 ) 8 (S0 4 ) 2 . 
Sol. in H 8 0. (Vortmann and Blasborg, B. 
22.2652.) 


Cadmium bromide, CdBr a , 
Deliquescent. Very sol 111 H 2 0. 


Solubility in H s O at t° 


t° | % CdBra 


CdBra 


r 32 0 
34 7 
36 3 
36 0 
41 9 
46.0 
52 6 
59 6 


60 0 
61 2 
61 8 


Cadmium, Cd. 

Not attacked by H 2 0, Sol. in HC1. or dil. 
H 2 S0 4 -f Aq, but more easily in HN0 8 -f Aq 
Sol. m HC 2 H 8 0 2 + Aq 
Chemically pure Cd like Zn is almost msol. 
in dil acids, with the exception of HN0 8 , 
(Weeren, B. 1891, 24. 1798.) 

Sol. in HClOs-f Aq without evolution of H. 
(Hendrixson, J. Am. Chem. Soc. 1904, 26. 
*56.) 

Cadmium is sol. in molten CdCI 2 and can 
be reeryst. therefrom. (Auerbach, Z. anorg. 
1901, 28. 42.) • 

From 4 g. Cd in 32 g molten CdCI„ at 650°, 
2.197 g. were dissolved m M hr. (Helfen- 
stein, Z. anorg. 1900, 23. 295.) 

Moderately quickly sol. m K 2 S 2 0 8 +Aq 
Mora slowly sol. m (NH 4 ) 2 S 2 O a ~fAq. (Levi, 
Gazz. ch. it. 1908. 38 (1) 583.) 

Sol. m (NHs) 2 S 2 08-fAq without evolution 
of gas. (Turrentme, J, phys. Chem. 1907, 11. 
627.) 


Solid phase above 100° is CdBr 2 + 13-aH a O. 

(fitard, A. ch. 1894, (7) 2. 541 ) 

See also under CdBr 2 -fH 2 0 and CdBr a -f 
4H«0 

Sp. gr. of CdBr 2 -fAq at 19,5° containing: 
6 10 15 20 25 % CdBr 2 , 

1.043 1.090 1.141 1 199 1.260 
30 35 40 45 50 % CdBr 2 . 

1.326 1 400 1.481 1 578 1.680 
(Kremers, calculated by Gerlach, Z. anal. 8. 
280.) 

lBi 2 +Aq contaimr 

SP cW- 2 +Aq contammg 21.39% CdBr 2 has 
sp. gr. 20°/20 t ’ =1.1666. 

(Le Blanc and Rohland, Z. phys. Ch. 1896, 
19. 282.) 

Sp. gr. , „ 

CdBr 2 = 1.4231 at 19.4' 

Ann. 1899, 68. 27 ) 
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Sp gr of CdBi'2+Aq at 18°/4° 

CCdBr, 33.289 23.973 20 552 11 983 

Sp gr. 1 384 1 252 1.209 1,112 

% CdBri 6.543 3.734 ’ 1.927 

Sp.gr 1.106 1.030 1.017 

(rle Muynok, W Arm. 1894, 63. 561.) 

Sp gr. of CdBi'i+Aq at 18°. 

CdBr, 1 5 10 15 20 

Sp gr. 1.0072 1.0431 1 0907'1.1432 1.1991 
o- CdBr 2 25 30 35 40 43 

Sp. gr 1 2805 1 3296 1 4052 1.4915 1.5467 
(Grotnan, W. Ann. 1883, 18. 193 ) 
Sp. gr of CdBra+Aq 


0.0324 
0 0748 
0.154 
0 253 

0 506 

1 013 


17 90 

22 75 
17 23 

21 50 
17 67 

23 10 

17 23 

22 95 

18 07 
22 65 
18 00 


I Bp er at 1R* 


0 99901 
0 99702 
0 99949 
0 99863 


(Wershofen, Z, phys. Ch. 1890, 6. 
Sp. gr. of CdBi-a+Aq at 20° 


00002 
l 00100 
00310 
. 007 50 
E93j 


46 574 
37 53 
22,53 
12,46 


(Forohheimer, Z phys. Ch. 1900, 34. 29 ) 

Insol. in liquid NH a . (Franklin, Am. Ch, 
J. 1898, 20. 827 ) 

Sol in AlBr 3 . (Isbekow, Z. anorg! 1913, 
84, 27 ) 

Sol in HCl+Aq, HC 2 H 3 0 2 , alcohol, or 
ether (Beithemot, A oh 44. 387 ) 

Sol. m 0 94 pt H a O, 3 4 pts. abs. alcohol, 
250 pts. ether, and 16 pts. aloohol-ethei (1 : 1) 
(Eder, Dmgl. 221. 89.) 

Anhydrous CdBr 2 is sol in acetone (Krug 
and M'Elroy ) 

1 g CdBr 2 is sol. in 64.5 g. acetone at 18°. 
Sp. gr. of sat, solution 1874°= 0.8073 (Nau- 
mann, B. 1904, 37. 4337.) 

Sol. in acetone (Eidmann, C. C. : 

II. 1014 ) 

Insol. m mustard oil. (Mathews, J phys. 
Chem. 1905, 9, 647.) 

Difficultly sol. m methyl acetate, (Nau- 
mann, B. 1909, 42, 3790.) 

Insol in ethyl acetate (Naumann, B. 
1910, 43. 314 ) 

Sol. m ohmoline. (Beckmann and Gabel, 
Z. anorg. 1906, 51. 236 ) 

100 g. benzomtrile dissolve 0.857 g. CdBr 2 
at 18°. (Naumann, B 1914,47.1370.) 


-- determined 

.(Ferohland, Z. anorg. 1897, 15, 

+H 2 0. Solubility m HoO. 

100 g. of the sat. solution contain at. 

35° 40° 45° 60° 80° 100° 

60.29 60 65 60 75 61 10 61 29 61.63 g. CdBr 2 . 
(Dietz, Z. anorg 1899, 20. 261 ) 
+mH,0 (lStard, A. ch 1894, (7) 2. 541.) 
4-4H 2 0 Efflorescent (Rammelsberg, 
)gg. 66. 241.) 

Solubility in H 2 0 

100 g of the sat. solution contain at: 

0° 18° 30° 38° 

37.92 48.90 56.90 61 S4 g CdBr 2 . 

Sp. gr. of sat. solution at 18° = 1 683. 
(Dietz, Z anorg. 1899, 20. 261.) 


100 g. sat solution of CdBr 2 +4H 2 0 in 
absolute ether contain 0 4 g, CdBr 2 at 15°. 
(Eder, Dmgl 221. 89.) 

Cadmium hydrogen bromide. 

Deoomp. by H 2 0. (Berthelot, C. R. 91. 
>24.) 

Cadmium caesium bromide, CdBr 2 , CsBr. 
Easily sol. m H 2 0. (Wells and Walden, Z. 
lorg. 6. 270.) 

CdBr 2) 2CsBr. Decomp, by H 2 0 into 
above comp. (W. and W ) 

CdBi 2 .3CsBr Decomp, by H 2 0 into 
CdBr 2 , CsBr. (W. andW) 

bromide, CdBr,, KBr + 


MH 2 0. 

Sol. in 0 79pt. H 2 0 at 15°; pptd. by aloohol 
nd ether (Eder, Dmgl. 221. 89.) 

+H«0 Sol m H 2 0 without decomp from 
0 4°-112 5°. (Rimbaoh, B 1905, 38, 1554.) 

100 pts. of the solution contain at: 

J.4° 15.8° 50° 112.5° 

53.75 58.68 68.25 78 10 pts. of the salt. 

CdBr s , 4KBr. Sol. in 1 40 pts. H a O at 15°; 
ltd. by alcohol and ether. (Eder, Dmgl. 

11. 89.) 

Cannot be prepared m a pure state as it is 
. ~ -fin 0 (Rimbaoh, B. 

Cadmium rubidium bromide, CdBr 2 , RbBr. 

Sol. in H 2 0 without deoomp. from 0.4° to ^ 
107.5°. 

100 pts. of the solution contain at: 

0.4° 14.5° 49 2° 107.5° 

32.65 41.87 58.54 75 77 pts. of the salt.. 

(Rimbach, B. 1905, 38. 1556.) 

CdBr 2 , 4RbBr, Sol. in H 2 0 without 
decomp, from 0.6° to 114 5°. 

100 'pts. of the solution contain at: 

0.6° 13.5° 61.6° 114.5° 

47 95 55 17 68 82 79.04 pts. of the salt. 

' (Rimbach, B. 1905 38. 1561.) 
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Cadmium sodium bromide, CdBr 2 , NaBr+ 

ay 2 H 2 o 

Sol. at 15° m 1 04 pts H 2 0, 3 7 pts abs. 
alcohol, and 100 pts ether (sp. gi 0 729). 
(Eder, Dingl. 221. 89.) 

3CdBr 3 , 2NaBr+6H s O. Stable m cone, 
solutions and decomp, only by great dilution 
(Jones and Knight, Am Ch. J 1899, 22. 134.) 
Cadmium bromide ammonia, CdBr 2 , 2NH 3 
Can be crystallized out of warm NH<OH+ 
Aq. (Croft, Phil Mag 21. 356 ) 

CdBrj, 3NH S . (Tassily, C. R. 1897, 124. 

1022.) 

CdBr s , 4NH S . Decomp, by H a O. (Croft.) 
Cadmium bromide cupric oxide, CdBr2, 
3CuO+3HjO. (Mailhe, A. ch. 1902, (7) 
27. 383 ) , 

Cadmium bromide hydrazine, CdBr s , 2N2H4. 

Easily sol. in NH 4 OH+Aq (Fianzen, Z. 
anorg. 1908, 60. 280 ) 

Cadmium bromide hydroxylamme, CdBr 2 , 
2NHaOH. 

Sol. in hot H2O with formation of a basio 
salt. Sol. in dil. acids Insol. m alcohol and 
ether. (Adams, Am. Ch. J. 1902, 28. 218 ) 
Cadmium su&chloride, CdiCl?. 

Decomp, by H 2 0 and by acids. (Morse 
and Jones, Am. Ch. J. 1890, 12. 490 ) 
Cadmium chloride, CdCl 2 . 

Sol. at 20° 40° 60° 80° 100° 

in 0.71 0.72 0 72 0 70 0.67 pts H s O. 
(Kremers Pogg - 103. 67 ) 

Sat. CdCIj+Aq contains % tidCh at t°. 


CdCl s +Aq contaimng 8.91% CdCl 2 has 
sp gr 20720° = 1.0715 (Le Blanc and 
Rohland, Z phys Ch. 1896, 19. 282 ) 

Sp gr. of CdCla+Aq at room temp cop- 
taining. 

% CdCl« 11.09 16 30 24 786 

Sp. gr 1 1003 1 1813 1 3199 

(Wagner, W. Ann. 1883, 18. 266.) 

Sp. gr. of «dCl 2 +Aq at 1874° 

%CdCl, 57.524 41,547 29.977 

Sp gr. 1 852 1,516 1 330 

% CdClj 21 431 14 761 

Sp gr 1.210 1.142 

(de Muynck, W. Ann. 1894, 53. 561.) 


Sp gr. of CdCl s +Aq at 18°. 

% CdCl, 1 5 10 15 

1.0063 1 0436 1 0919 1 1443 


tScu 

Sp gr 


M< 

Sp. gr. 


101 , 


1 2007 1 2620 1 3305 1.4075 


45 


50 


1.4878 1.5775 1.6799 
(Grotrian, W Ann 1883, 18. 193.) 
Sp gr. of CdCh+Aq at 25° 
Concentration of CdCU+Aq 
1-normal 


Sp gr 
1.0779 
1.0394 
10197 
1.0008 


(Wagner, Z. phys Ch. 1890, 5. 36.) 


Sp. gr of CdCl 2 +Aq 


%CdCU I t° 



%OdCb 

tf 

%CdCh 

—7 

43 5 

120 

63 0 

+1 

47.6 

150 

§4.8 

6 

49 7 

165 

68.2 

7 

51 3 

170 

68 4 

10 

51 6 

180 

70 1 

19 

•52 7 

190 

71 9 

25 

52,9 

200 

72 0 

61 

57.9 

235 

76 0 

82 

58 8 

270 

77 7 


(fitard, A. oh. 1894, (7) 2. 536.) 


100 mol. H 2 0 dissolve at’ 

19 3° 29.7° 40.1° 54.5° 

10.94 12.74 13.15 13.16 mol. CdCl 2 . 
(Sudhaus, Miner. Jahrb. Beil.-Bd. 1914, 37. 
19.) 

See also under CdCb+B^O, CdCl 2 + 
2J4EUO, and CdCl 2 +4H 2 0. 

gp. gr. of CdClj+Aq oontauung pts. CdCl 2 
to 100 pts. H s O. 

13 26.9 41 pts CdCl», 

1.1068 1 2106 1.3100 
55.8 72 5 114.2 pts. CdCl 2 . 

1.4060 1.5060 1.7266 


17 59 
24 27 
17 70 


0 99920 0 99910 

0 99781 

0 99964 0 99958 


0 200r 

0.399 


0 769 
0.997 


18 31 
24 00 
10 86 

24 21 
17 49 

25 12 
17.58 
21 76 
17 55 

19 65 


1 00038 

0 99920 

1 00239 
1 00083 
1 00406 
1 00238 
1 00580 


1 00044 

1.0022 


1 0057 


1 00754 
1 00713 


1 0075 


(Werehofen, Z. phys. Ch I860, 5. 492.) 


Sp. gr of CdCls+Aq at t°. 



Normality of 
CdCU+Aq 

g CdClam 

100 g of solution 


20.5 

3 80 

44.42 

1 5646 


2 61 

34 22 

1 3941 


1 76 

25 90 

1 2435 


1 29 

19 91 

1.1977 

" 

0.93 

14 88 

1 . 1404 


0.52 

8 84 

1.0801 


(Kremers, Pogg 103. 57 ) 


(Oppenheimer, Z. phys, Ch. 1898, 27. 454 ) 
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Sp gr. of CdCl 2 +Aq at t° 


Solubility in NaCl-f-Aq at t°. 


lla+Aq 


1 pt CdCL in 1.345S pts. H a O 
1 “ “ •' 2 7005 " " 

1 “ " " 53.988 “ " 

1 “ " “ 54. IS “ “ 

1 “ " “ 57 479 " “ 

1 “ “ “ 77.232 »“ " 


100 g HaOdlssolv' 


1 0155 
1 0152 
1 0136 
1 0076 


(Hittorf, Z phys Ch. 1002, 39. 628.) 


Solubility m KCl+Aq at t° 


47 12 
32 67 
24 26 


CdCI s +2MHaO 
CdCla +2VjHiO +CdCla, 
KCl+HaO 
CdCla, ItCl+HaO 
CdCla, KCl+HaO+CdCla 
41CC1 

CdCla, 4KC1+KC1 
KC1 


13 06 
16 10 
25 97 
33. 58 


51 90 
37 91 
24 45 
IS 97 
19.92 


2 70 

11 50 
15 21 
21 73 
35 51 
37 63 


2 32 


CdCla 4-314HaO 
CdCla +2hHaO 
CdCIa+SMHaO+CdCla, 
KCl+HaO 
CdCla, KCl+HaO 


CdCla, KCl+HaO +CdCla, 
4KC1 

CdCla, 4ICC1+KC1 


CdCla +HaO 
CdCla+HaO+CdCla, 
KCl+HaO 
CdCla, KCI+H-0 


ICla, KCl+HaO +CdCla, 
4KC1 

CdCla, 4KC1+KCL 


ICC! 


CdCla+HaO 
CdCla+HaO+CdCla, 
KCl+HaO 
CdCla, KCl+HaO 
CdCla, KCl+HaO +CdCla 
, 4KCI 

45 52 CdCla, 4KCI+KC1 
43 00 KCl 


(Sudhaus, Miner. Jalirb, Beil.-Bd. 1914, 37. 


123 54 
106 16 
91 10 
43 74 
9 43 


137 03 
48 17 
13 31 


12 19 
25 67 
36 76 


CdCla +2 H Had 
CdCla +2MHaO +CdCla, 
2NaCl+3HaO 
CdCla, 2NaCl+3HaO 

CdCla, 2NaCl+3IIaO + 
NaCI 
NaCI 


CdCla +2'4HaO 
CdCla +2 '^HaO +CdCla, 
2NaCl+3HaO 
CdCla, 2NaC!+3HaO 


CdCla, 2NaCI+3HaO 
NaCI 
NaCI 


CdCla +HaO 
CdCla +HaO+CdCla, 
2NaCl +3HsO 
CdCla, 2NflCl+3HaO 
CdCla. 2NaCl+3HaO + 
NaCI 
NaCI 


CdCla +H s O 
CdCla +HaO+CriCla, 
2NaCI +3H e C 
CdCla, 2NaCl+3HaO 
CdCla, 2NaCI+3HaO + 
NaCI 
NaCI 


At 34 5°, CdCla +2 J^HjO — » CdCls +HaO and 

(Sudhaus, Miner. Jahrb Beil-Bd. 1914, 37. 
28.) 

Insol. in SbCla. (Klemensiewicz, C A. 
1909, 269.) 

Insol m hqiud NH a . (Franklin, Am. Ch. 
J. 1898, 20. 827 ) , 

I Tnsnl or si. sol in ethyl alcohol, furfural 
acetophenone, ethyl monochloracetate, ethyl 
oyanaoetate, ethyl oxalate, ethyl nitrate? 
amyl nitrite, o-mtrotoluene, pyridine, piperi- 
dine, and quinoline. Sol m salicylio alde- 
hyde. (Lincoln, J. phys. Chem. 1899, 3. 461 ) 
Insol. in anhydrous ether. (Hampe, Ch 
Z. 1887, H, 847 ) 

Readily sol in alcohol 
100 pts. absolute methyl alcohol dissolve 
1 71, pts. CdClj at 15.5°. 
j 100 pts. absolute ethyl alcohol dissolve 1 .52 
pts CdCla at 16.6° (de Bruyn, Z phi s. Ch. 

1 10. 783.) 

lOOg.CdCL+CHaOH contain 1 5 g CdCh. 
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at the cutieal temp. (Contneiszwer, Z phys 
Ch. 1910, 72. 437 ) 

Somewhat sol in acetone. (Krug and 

M’Elroy.) 

Sol m acetone; insol m inethylal (Eid- 
mann, C C 1899, II, 1014 ) 

Insol m methyl acetate (Naumann, B 
1909, 42. 3790 ) 

Sol in ethyl acetate, (Naumann, B. 1904, 
37. 3601.) 

Difficultly sol m ethylacotate. (Naumann, 
B 1910, 43. 314 ) 

Sol. in urethane (Castoio, Z anorg. 1899, 


At 18°, 100 g benzoiutnle dissolve 0 06332 
g. CdCls (Naumann, B 1914, 47, 1370.) 

Insol. m toluene. (Baxter and Hinea, Am. 
Ch, J. 1904, 31. 222.) 

Sol in chinolin, (Beckirihnn and Gabel, 
Z anoig 1906, 61. 236 ) 

+H 2 D Solubility in H,0 
100 g. of the sat solution contain at 


10° 

57.47 


20° 


40“ 


00° 


57 61 57 77 

58,41 59 52 g CdCls 

110° is bpt of the sat solution. 
(Dietz, Z anorg 1899, 20. 257 ) 


Cadmium cobaltous chloride, 2CdCl 2 , CoCl 2 
+12H a O 

Dehquesoent Sol in H 2 0. (v, Hauer, W 
A B. 17. 331 ) " 

Cadmium cupric chloride, CdCl>, CuCl-,4- 
4H a O. 

Sol rnHsO (v.Hauei, W A B 17.331.) 

Cadmium hydr&zme chloride, CdCl 2 , 
NsHJICl. 

Unstable m the air when moist Veiy sol, 
in H.,0, si. sol. in alcohol; sol in NH 3 +Aq. 
(Curtrns, J. pr 1804, (2) 50. 334.) 

CdCL, 2N s H 4 HCl+4H a O Very sol m 
H a O,sl sol maloohol (Curtms, J pv. 1894, 
(2) 60. 336 ) 

Cadmium iron (ferrous) chloride, 2CdCk 
FeCl a +12H a O. 

Sol. m H 2 0 (v Hauer, W. A, B 17. 331 ) 

Cadmium lithium chloride, CdCls, L1CI+ 
3^H 2 0. 

Very deliquescent Decomp by solution 
m B 2 0, but not m alcohol. (Chassevant, A. 
ch. (6) 30. 39 ) 


+2}4H 2 0 Solubility m H 2 0 
100 g of the sat solution contain at, 

— Io° 0“ 18° 30° 36° 

44 35 47.37 52.53 56 27 57.91 g CdCl 2 . 

Sp gr of sat. solution =1 741 
(Dietz, Z anorg 1890, 20. 257 ) 


Cadmium magnesium chloride, 2C<lCl 2 , 
MgCl a +12H a O. 

Deliquescent m moist, stable in dry air. 
Easily sol in H 2 0 with absorption of heat. 
Much more sol. in hot than in cold H 2 0. (v. 
Hauer ) 


+4H 2 0 Solubility in H 2 0 

100 g. of the sat. solution contain at. 

— 9“ 0° +10° +15° 

43 58 49 39 55.58 59 12 g. CdCl 2 
(Dietz, Z anorg. 1899, 20. 257.) 

+5H 2 0. (Worobieff, Z. anorg. 1898, 18. 
386.) 

Cadmium hydrogen chloride, CdCl 2 , 2HC1+ 
7H 2 0. - 

Decomp in an'. (Berthelot, C. R. 91. 
1024 ) 


Solubility in H 2 0 at t° 


t“ 

O CdjMgCI. in 
100 g solution 

G C’diMgCls m 
100 g HsO 

2 4 
20.* 
45.5 

67 2 

121 8 

45 61 

49 69 

53 61 

58 14 

65 48 

83 86 

98 77 
115.10 
138.00 
189.69 


(Rimbach, B. 1897, 30. 3084.) 


CdCl 2 , 2MgCl a +12H a O Very deliques- 
cent. (v Hauer.) 


Cadmium caesium chloride, CdCl 2 , 2CsCl. 

Easily sol. in H 2 0 and dll. HCl+Aq; msol. 
% oonc. HCl+Aq, (GodaHroy, B. 8. 9.) 

Nearly msol, m CsCl+Aq (Wells and 
Walden, Z. anorg. 6. 266.) 

CdClj, CsCl. SI. sol. in H a O, nearly msol. 
in CdCla+Aq. (Wells and Walden ) 


Rather deliquescent, and very sol. in H2O. 
When ignited is only si. sol. m H a O with 
evolution of heat. (v. Hauer, J pr. 63. 432.) 

CdCl 2 , 2CaCl a +12H a O. Very deliques- 
cent. (v. Hauer.) r 


Cadmium manganese chloride, 2CdCl 2l 
MnCl 2 +12H a O. 

Deliquescent m moist, efflorescent in dry 
air. Sol m H a O. (v Hauer) 

Cadmium nickel chloride, CdCl 2 , 2 NiC 1 2 + 
12H a O. 

Sol. in H a O. (v Hauer, W. A. B 20. 40.) 
2CdCl 2 , NiCl a +12H a O Sol. in H s O. (v. 
Hauer.) 

Cadmium potassium chloride, CdCl 2 , KC14- 
^H a O 

Sol. m H a O without decomp, (v, Hauer.) 
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+H 2 0 100 mol II 2 0 dissolve at 

If) 3° 29.7° 40 1° 54.5 C 

2 65 3.21 3 72 4 33 mol CdCl 2 , KC1+H 2 0. 
(Sudhaus, Miner Jahrb Beil-Bd. 1914, 37. 
26) 

Solubility in H 2 0 at t°. 


Cadmium rubidium chloride, CdCl 2 , 2RbCl 

HsO and HCl+Aq. (Godeffroy, B 

8 . 9.) 

CdCl 2 , RbCl Solubility m H a O a( '° 


21 87 
26 60 
35.66 
40 67 
51 67 


27 99 
36. 4 
55.34 
68 55 
106 91 


(Rimbacli, B. 1897, 30. 3079 ) 


14.5 
41 4 
57 6 


12 97 
16 80 
25 31 


CdCl 2 , 2KC1. 100 pts. H 2 0 at 15 5° dis- 
solve 33 45 pts SI. sol. in alcohol (Croft, 
Phil Mag. (3) 21. 356.) 

Solubility m salts + Aq at 16°. 

CdCl 2 , 2KC1 is sol without decomp, in the 
following salt solutions at 16°. 


-1 

Alois 
salt m 
100 mole 
HsO 

In 1 litre of the bolutxon | 

o? the 
solution 

CdCls 

ICO 

RCl 

LiCl 

CaCl) 

KC1 

9 3 

3 8 

2 378 

0 166 
0.270 
0.507 

0 663 

1 080 
3 195 

4 483 

1 887 

1 1380 
1.2333 
1.214 


(Rimbaeh, B. 1905, 38. 1568,) 


CdClo, 4KC1, More sol in H a O than 
CdCls, KC1 (v Hauer.) ' 

100 g H s O dissolve at. 

19.3° 29 7° 40 1° 54.5° 

41.65 49.05 57 55 69.91 g. CdCl,, 4KC1 

(SudhauR, Miner. Jahrb. Beil -Bd. 1914, 37. 
24.) 


CdCl 2 , 4RbCl. 

Solubility of CdCl 2 , 4RbCl and CdCl 2j RbCl 
in H 2 0 at t°. 



, In 100 pta by nt. of 1 
the solution 

Composition of 
the solid phase 


sr 

Pts. by 
wt Eb 

Mj-% 

Mof-% 

0.7 
8.3 
13.8 
42 4 
59 0 
108 4 

0 65 

1 07 
1.32 
3.21 
4 61 
8 94 

6.52 
7 37 
7 86 
11 35 
13 41 
18 57 

14 73 
16 13 
16 93 
22 45 
25 31 
31.15 

30 

24 

16 

14 

33 

70 

76 

84 

86 

67 


(Rimbaeh, B. 1902, 36. 1305.) 


Decomp by H 2 0 between 0° and 108°. 
(Rimbaeh, B 1905, 38. 1571.) 

Sol in cone. HC1 without decomp, (Rim- 
bach, B. 1905, 38. 1571.) 

Not sol. m CaCl 2 +Aq and LiCl+Aq with- 
out decomp. (Rimbaeh, B. 1905, 38. 1571.) 


Solubility in H 2 0 at t°. 


100 

"cT 


solution 

cT* 


contain pta 

I K 


4 0 
23.6 
50 2 
108 8 
109 0 


3 64 
5 66 
9.10 
11 97 
11 91 


9 84 
14 02 


23 15 


8 31 
11 62 
13 60 
17 10 
17 22 


(Rimbaeh, B 1897, 30. 3080.) 


Cadmium sodium chloride, CdCls, 2NaCl+ 
3H„0 

Sol in 1.4 pts. H 2 0 at 16° (Croft ) 

100 mol. H 2 0 dissolve at 
19.3° 29.7° 40.1° 5jl 5° 

3.93 4 29 4,73 5.18 mol. CdCl 2 , 

2NaCl-)-3H 2 0. 

Stable between 19° and 55° 

(Sudhaus, Miner Jahrb. Beil-Bd. 1914, 37. 
25.) 

SI sol m alcohol or wood alcohol (Croft.) 


Decomp. by H 2 0. 

Can be recryst without decomp. from LiCl, 
CaCl 2 , or MgCl a +Aq, (Rimbaeh, B. 1905, 
38. 1565.) 

The salt is sol, without decomp. in HCl+Aq 
containing 19 8 mole HC1 per 100 mole H 2 0 
at 16° 

1 1. of the solution contains 0.033 mole 
CdCl 2 , 0 132 mole KC1 and 8.828 mole HC1; 
sp. gr. of the solution = 1.1403 (Rimbaeh, 
B. 1905, 38. 1568.) 


Cadmium strontium chloride, 2CdCl 2 , SrCl 2 + 
7H s O 

Sol in H s O (v. Hauer ) 


Cadmium chloride ammonia, CdCl 2( 2NH,. 
Nearly insol. m H 2 0. (v. Hauer,) 

CdCl 2 , 3NH 3 +MH 2 0. 

' CdCl 2 , 4NH,+HH 2 0. 

CdCl 2 , 5NH,. (Andre, C R. 104. 908 ) 

, CdCl 2 , 6NH a . Difficultly sol. m cold H 2 0. 
kSchuler, A. 87. 34.) 
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Cadmium chloride hydrazine, CdCl 2 , 2N 2 H 4 . 
Insol. in H 2 0. 

Sol. in NH 4 OH-fAq (Franzen, Z anorg 
1908, 60. 279.) 

+H 2 0. Insol. in II 2 0; easily sol m 
NH 4 OH+Aq (Curtins, J pr. 1894, (2) 60. 
345) 


SI sol m cold, somewhat more in warm 
HjO Very sol in hydroxylamme+Aq Very 
si sol, in alcohol and other organic solvents 
(Cusmer, Bull. Soc. (3) 3. 116) 

Aq solution sat. at 20° contains about 1%. 
(Antonoff, C C. 1906, II. 810 ) 

Cadmium fluoride, CdF*. 

Difficultly sol. in H 2 0 Easily sol. m HF + 


sol. in HC1, H a SOi, or HN0 3 -)-Aq with evolu- 
tion of HF. (Poulenc, C R 116. 682 ) 

1 1 H 2 0 dissolves 0 289 mol CdF a at 25°, 
or 100 cc. sat. aqueous solution contains 4.36 
g. CdF« at 25°. (Jaeger, Z anorg. 1901, 27. 
35.) 

1 1. of 1 08-N HF dissolves 0.372 mol. 
CdF 2 at 25° (Jaeger, Z anorg 1903 , 27. 35 ) 
Insol. m liquid NH 3 . (Gore, Am. Ch. J 
1898, 20. 827 ) 

Cadmium ceric fluoride, CdF 2 ,2CeF 4 +7H 2 0 
Ppt. Decomp by H 2 0. (Rimbach, A 
1909, 368. 106.) 

Cadmium columbium fluoride. 

See Fluocolumbate, cadmium. 



at 25° (Bodlander, Z. phys. Ch. 1898, 27. 

Solubility in H 2 O = 2 6xl0- 4 (Ilerz, Z. 
anorg. 1900, 24. 126.) , 

Sol m acids; very sol. in NH/.OH+Aq; 
insol m KOH, NaOH, Na.CO s , K 2 CO a , and 
(NH 4 ) 2 C0 3 +Aq. 

Easily sol in (NH 4 ) 2 S0 4 , NH 4 C1, NH 4 NO,, 
and NH 4 succmate-l-Aq. (Wittstem ) 

Fieshly pptd ' Cd0 2 H 2 is Sol m alkali 
haloids+Aq. (Bersch, Z. phys. Ch 1891, 8. 
~t2) 

Solubility in NH 4 OH+Aq increases with 
increase m eoncentiation of NH 4 OH (Euler, 
B. 1903, 36. 3401 ) 


Solubility in NH 4 OH+Aq at 25°, 


(Bonsdorff, Z. anoig 1904, 41. 187 ) 


Insol in ethyl, and methyl amme+Aq. 
(Wurtz ) 

Very si. sol in HCN -)-Aq even when freshly 
pptd (Schuler, A 87. 48.) 

Not pptd in piesenee of Nn citrate (Spiller), 
and many non-volatile orgamc substances 
(Rose ) 

Cadmium iodidfe, Cdl 2 
Sol. in 1 13 pts H 2 0 at 15° (Eder, Dingl. 
221. 89.) 

Sol at 20° 40° 60° 80° 100° 

m 1.08 1.00 0 93 0.86 0.75 pts H 2 0. 
(Krcmers, Pogg, 103. 57.) 


Cadmium molybdenyl fluoride. 

See Fluoxymolybdate, cadmium. 
Cadmium silicon fluoride. 

See Fluosilicate, cadmium. 
Cadmium stannic fluoride. 

See Fluostannate, cadmium. 


Sat. CdU+Aq conLains at' 

—4° +2° +10° 13° 24° 32° 

42.4 43 7 45.2 44 8 46 5 47.4% Cdl 2 

54° 64° 76° 94° 95° 135° 

49 5 50.1 52 4 55 1 54.7 62 9%CdI a . 

140° 165° 185° 202° 202° 255° 

63 1 68.1 70.7 73.4 73.2 84.5% Cdl 2 . 
(Stal'd, A. oh 1894, (7) 2. 545.) 


C|flmium titanium fluoride. 

See Fluotitanate, cadmium. 

Cadmium zirconium fluoride. 

See Fluozirconate, cadmium. 

Cadmous hydroxide, CdOH. 

Insol. m H»0. Decomp by aoids into 
cadmic salt (Morse and Jones, Am. Ch J. 
12. 488 ) . 

Cadmium hydroxide, Cd0 2 ll 2 
Insol. in H 2 0. 

1 1. Cd0 2 H 2 +Aq contains 0.0026 g. CdO a HJ 


Solubility in H s O. 

100 g. of the sat solution contain at: 

0° 18° 50° 75° 100° 

44 39 46.02 49.35 52.65 56 08 g Cdl 2 . 

(Dietz, Z. anorg. 1899, 20. 262 ) 

Sp gr. of Cd I 2 +Aq containing pts. Cdl 2 to 
100 pts. H 2 0. 

21.4 43 7 88.5 pts Cdl 2 . 

1.1681 1.328 1.6139 

(Kremers, Pogg. 111. 60.) 
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Sp, gi of Cdl 2 +Aq at 19.5° containing - 
5 10 15 20 25 %CdI 2 , 

1 014 1 088 1 138 1.194 1.253 

’ 30 35 40 45 ’ 50 %CdI 2 

1 319 1 395 1.476 1.575 1.680 
(Kiemers, calculated by Gevlach, Z. anal. 
8. 285.) 

Sp. gr of Cdl 2 +Aq at 18°. 

% Cdl 2 1 5 10 15 20 

Sp gr. 1 0071 1 0425 1 0883 1.1392 1.1943 

% Cdl 2 25 30 35 40 45 

Sp. gr 1 2550 1.3228 1.4000 1 4816 1 5741 
(Grotrian, W Ann. 1883, 18. 193.) 

Sp. gr of Cdl 2 +Aq. 


Sp. gr of Cdl 2 +Aq. 


*<, OdI. 


0 0429 
0 100 
0 204 


17 68 
22 88 
17 55 
22 91 
17 76 

22 79 

17 40 
24 30 

18 00 

17 44 

23 11 

18 00 


0.99915 
0 99807 
0 99965 
0 99363 
1.00052 


0.99908 
0.99956 
1 0006 
1 0021 

1 0038 
1 0056 

1 0072 


(Wershofen, Z phys Ch. 1890, 6.H93.) 

Sp gr. CdI 2 -}-Aq at 18°/4° containing - 
31 123 13.677 9 559 % Cdl 2 

1 338 1.125 1.086 

(de Muynck, W. Ann 1894, 63. 561 ) 

Cdl 2 +Aq containing 10 97% Cdl 2 has sp. 
gr. 20720° = 1 0982. 

Cdl 2 +Aq containing 16.53% Cdl 2 has sp. 
gr. 20720° = 1 1562 

(Le Blanc and Rohland, Z. phys. Ch. 1896, 
19. 282 ) 

Sp gr of Cdl 2 +Aq at 20°. 


Cdl 2 +Aq containing 1 pt. Cdl 2 m 2.2691 
pts. H 2 0 at 17° has sp. gr. = 1.3341. (Hit* 
■torf, Z phys. Ch 1902, 39. 628.) 

Sol in sat. HI+Aq 
Sol in wann NH,OII +Aq. 

Insol in hquid NH S . (Goie, Am Ch J. 
1898, 20. 827 ) 

SI sol. m liquid NHj. (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

Sol m S 2 C1 2 . (Walden, Z anorg. 1900, 26. 
217.) 

Difficultly sol. m POCI 3 (Walden, Z. 
anorg. 1900, 26. 212 ) 

Nearly insol. in AsBr 3 (Walden, Z. anorg. 
1902, 29. 374.) 

Sol. in S0 2 C1 2 (Walden, Z anorg. 1900, 
26. 215.) 

Sol. in 15 pts alcohol. (Vogel, N. Rep. 
Pharm. 12. 393.) r> 

Sol in 0 98 pt. abs alcohol. (Eder, Dingl. 
221. 89.) 

Sp. gr. of Cdl 2 + alcohol. 

%CdI 2 Sp. gr. 20720° 

0 0.7949 

7 28 0.8470 

(Le Blanc and Rohland, Z. phys. Ch. 1896, 
19. 284.) 

Sol m 5.2 mols methyl, 7 mols. ethyl, and 
9.8 mols propyl alcohol at 20° (Timofei ew, 
C. R 112. 1224.) 

Sol in 3 6 pts. ether. (Eder, l c ) 

Sol. m 2.0 pts. alcohol-ether (1 : 1). (Eder, 

Very si. sol. in anhydrous abs. ether. 
(Hampe, Ch. Z. 1887, 11. 847.) 

100 g. of sat. solution m abs. ether contain 
0.143 g. Cdl 2 at 12°. (Tyrer, Proo. Chem, 
Soo. 1911, 27. 142 ) 

Solubility in ether +Aq at 12°. 


I^herkcdl, 


% Cdls 


0 143 0 50 3 
0 78 0 70 4 77 

2 07 


?5&|*Cdl. 


8 27 


(Tyrer, Proc Chem Soc 27. 142.) 
Solubility m benzene at 16°- =001% 

“ 35° =0 02% 
Solubility in ethyl ether at 0° =003% 

“ 15.5° =0 04% 

“ 20,3° =0 05% 
(Lmebarger, Am. J Sci. 1895, (3) 49. 52 ) 

Sol m acetone (Eidmann, C. C 1899, IL, 
1014.) 

1 g. Cdl 2 is sol m 4 g. acetone at 18°. 
Sp gr. of sat. solution 18°/4° = 0.994. (Nau- 
mann, B. 1904, 37. 4338.) 

Sp gr of CdI 2 +acetone. 


1 924 
0 951 
0 447 
0 211 


44.53 
27 07 
14 40 
7 26 


%CdI 2 


(Forchheimer, Z. phys Ch. 1900, 34. 29.) 
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Sol. m chmolm (Beckmann and Gabel, 
Z. anorg. 1906, 51. 236 ) 

100 g. benzomtnle dissolve 1.6295 g Cdl 2 j 
at 18° (Naumann, B 1914, 47. 1370 ) 

Insol in methylene iodide. (Retgers, Z 
anorg 3. 343.) 

SI. sol in etliylamine. (Shinn, J phys 
Chem 1907, 11. 538 ) 

Insol. m CS 2 (Arctowslu, Z. ailorg 1849, 
6. 257.) 

Solubility in methyl acetate =0.7-1 5%; 
2.1% at bpt. (Schioder and Steiner, J pr 
1909, (2) 79. 49 ) 

Sol. in methyl acetate (Naumann, B 
1909, 42. 3790.) 

1 pt. is sol in 64.3 pts. ethyl acetate at 18° 

The sat. solution has 151874° =0.9145. 
(Naumann, B 1910, 43. 318.) 

Insol. m mustard oil. (Mathews, J. phys. 
Chem 1905, 9. 647 ) 

Mol. 'weight determined in piperidine, 
pyridine, methyl and ethyl sulphide. (Wer- 
ner, Z anorg 1897, 16. 17.) 


Sp. gr of KjCdE+Aq 


%iv 4 cdr 4 

t° 

Sp gr at f 

Sp gr at 18° 

0 0328 

18 


0 9989.5 

0 0596 ' 

IS 


0 99921 

0 0804 

18 


0 99938 

0.100 

17 12 

21 82 

0 99962 

0 99872 

0 99945 

0 250 

18 


1 0007 

0 500 

4S 


1 0027 

1 003 

17 32 

20 63 

1 0068 
1.0061 

1 0067 


(Wershofen, Z phys Ch. 1890, 5. 493.) 


Sol. in ethyl acetaite. (Naumann, B 1904, 
37. 3601.) 

Cadmium sodium iodide, Cdl«, 2NaI+6H 2 0 
Deliquescent (Croft.) 

Sol. at 15° m 0 63 pt H 2 0, 0,86 pt abs 
alcohol, and 10 1 pts. ether (sp. gr. 0 729) 
(Eder, Dmgl 221. 89 ) 


Cadmium hydrogen iodide, Cdl 2l HI-|-3H 2 0. 

Decomp in an (Dobroserdow, C C 
1900, II. 527.) 

Cadmium cesium iodide, Cdl 2 , Csl+H 2 0, 
Sol m H 2 0 without deoomp. (Wells and 
Walden, Z anorg. 6. 271.) 

Cdl 2 , 2CsI. As above. 

Cdl 2 , 3CsI. Deoomp. by H s O into the 
above salt. 


Cadmium hydrazine iodide, CdI 2) 2N 2 H 4 HI 
Sol. m H 2 0 (Feiratini, C A. 1912. 1612 ) 


Cadmium mercuric iodide. 

Very sol in H a O. (Berthemot, J Pharm 
14. 613.) 

Cdl 2 3HgI 2 . Sol m H 2 0 Can be re- 
crystallized in alcohol. (Clarke and Kebler, 
Am. Ch. J. 6. 235.) 


Cadmium potassium iodide, Cdl 2 , KI+H2O 

Sol. 111 0.94 pt H 2 0 at 15°. (Eder, Dingl. 
221. 89 ) 

Cdl 2 , 2KI+2H3O. Deliquescent. Ex- 
tremely sol. m H 2 0. Sol. at 15° in 0 73 pt 
HjO. SI. sol in alcohol and wood spnit, but 
less than. Cdl 2 . (Croft.) 

• Sol at 16° m 1.4 pts. absolute alcohol, 24 5 
pts. ether (0.729 sp gr ), and 4.5 pts. alcohol- 
ether (1:1). (Eder, l. c.) 


Sp. gr. of K 2 CdI 4 -(-Aq at 18°. 

%K a CdI 4 1 5 10 15 20 

Sp gr. 1,0065 1 0384 1.0808 1.1269 1.1770 

%K 2 CdI 4 25 30 35 40 45 

Sp. gr. 1,2313 1.2890 1 3657 1 4282 1.5065 
(Grotrian, W. Ann. 1883, 18. 193.) . 


Cadmium strontium iodide, Cdl 2 , Srl a 4- 
SHjO 

Deliquesces m moist, effloresces in dry air, 
sol in H 2 0 (Cioft ) 

Cadmium iodide ammonia, Cdl 2 , 2NH3. 
Decomp by H 2 0. (Rammelsberg.) 

Cdl a , 4NHj. (Dawson and McCrae, Chem 
Soc. 1900, 77. 1246.) 

Cdl 2 , 6NH a . Decomp, by H 2 0; sol in 
warm, less sol in Gold NH 4 0II+Aq, (Ram- 
melsberg,) 

Cadmium iodide hydrazine, Cdl 2 , 2N 2 H 4 
Easily sol. in warm NH 4 OH+Aq (Fran- 
zen, Z anorg 1908, 60. 281.) 

Cadmium iodide hydroxylamine, Cdl 2 , 
3NH a OH. 

Sol. m HjO and alcohol. Insol. in ether. 
(Adams, Am Ch. J 1902, 28. 218.) 

Cadmium iodide selenide, Cdl 2) 3CdSe, 
Easily decomp, (Fonzes-Diacon, C. R 
1900, 131. 897.) 


Cadmium iodosulphide, Cdl, 2CdS. 

[ Ppt. (Naumann, B. 1004, 37. 4338.) 


Cadmium swboxide, Cd 4 0. 

Decomp, by H 2 0, acids and NH 4 OH-f- 
Aq. (Tanatar, Z anorg. 1901, 27. 433.) 

Cd 2 0. Pioperties as cadmous hydroxide 
(Morse and Jones.) 


Cadmium oxide, CdO. 

Insol m H s O. Sol. in acids Sol. in 
NH 4 OH+Aq. Insol. m (NH 4 ) 2 C0 3 + Aq. 
Easily sol in NH 4 C1+Aq, less in NH 4 NO a + 
,Aq. (Brett, 1837.) 
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Insol m KOH, NaOII, K 2 CO s , and Na a CO a C; 
-f-Acj . 

Sec a ho Cadmium hydroxide. 

Solubility m (calcium svlcrate+sugar) + ™ 
Aq 2£ 

1 1 solution contaimng 418.6 g. sugar and 
.34 3 g CaO dissolves 0 22 g CdO, ( a 

1 1. solution containing 174 4 g sugai and „ 
14.1 g. CaO dissolves 0 48 g CdO pi 

(Bodenbender, J B. 1866. 600 ) 2£ 

Insol m acetone (Naumann, B. 1904, 37. 
4329 ) 

Insol in methyl acetate (Naumann, B S' 
1909, 42. 3790.) H 

Insol m ethyl acetate (Naumann, B. P 
1904, 37. 3601.) O 

Cadmium peroxide, Cd 6 0 8 or Cd 3 0 6 (?). ai 

(Haas ) H 

Cd0 2 , Cd(OH) 2 . (Koiu'iloff, A, ch. (6) 23. 

431 ) uj 

Very stable towards H a O Insol in NH<OH ul 
+Aq (Haas, B. 1884, 17. 2253 ) tv 

4Cd0 2 , Cd(OH) 2 Ppt Insol. in NaOH+ « 
Aq (Eykmann, C. C 1905, I 1629 ) tc 

5Cd0 2 ,Cd0 +3H 2 0 Ppt. (Teletow, C A le 
1912, 43 ) 

fi: 

Cadmium oxybromide, CdO, CcLBi 2 +H 2 0. is 
Decomp, by H 2 0 (Tassily, C. R. 1897, 
124. 1023.) 

+2HdO Stable in dry air; insol. in H a O. 
(Tassilv, C R. 1897, 124. 1022 ) si 

+3H 2 0 Slowly decomp by H s O. (Tas- - £ 
sily, C R 1897, 124. 1022 ) 

+7H 2 0 (Mailhe, C. R. 190V, 132. 1561.) J 

Cadmium oxychloride, CdCl 2 , CdO+H 2 0 4 

SI. sol. in hot H 2 0 (Habermann, M. Ch. 

5. 432 ) I 

+7H a O (Mailhe, Bull Soc 1901, (3) 25. 
791) 

2CdO, CdCl 2 Insol l’n HjO, but slowly . 
decomp theieby, (Canzonen, Gazz. ch. it. j 
/ 1897, 27. (2) 480) " 

Cadmium oxyiodlde, CdO, CdI 2 +II 2 0 o 

Decomp. by H 3 0. (Tassily, C R. 1897, a 
124. 1023.) t 

+3H 2 0. Stable in dry air, insol in II 2 0. 
(Tassily, C. R. 1897, 124. 1022.) 

Cadmium phosphide, Cd 3 P 2 . 

Sol. m HCl+Aq with evolution of PH a . 
(Stromever.) 

Cd 2 P. Sol. in cone. HCl+Aq. (Emmer- 
lmg, B, 12. 152.) 

i Easily decomp. by adds. (Kuhsch, A. 231. 
327.) • 

CdP 2 . Decomp by boiling cone. HCl+Aq. 
(Renault, C. R. 76. 283 ) 

Cadmium selenide, CdSe. 

Sol m HCl+Aq. (Uelsmanu, A. 116. 122 ) 
Easily decomp. by aoids. (Fonzes-Diacony 
C. R 1900, 131. 897.) 


Cadmium sulphide, CdS 

Insol m H 2 0 

Solubility in H,0 at 16-18° =6.6 x 10-° 
mols. per 1 (Blitz, Z phys Ch. 1907, 68. 

1 1 H 2 0 dissolves 9 00 x 10- 6 mols CdS 
(artificial greenockite) at 18°. 

1 1 H 2 0 dissolves 8 80 x 10 11 mols. pptd. 
CdS) at 18°. (Weigel, Z. phys. Ch. 1907, 68. 

Difficultly sol in hot dil HCl+Aq. Easily 
sol. in cold cone HCl+Aq (Stromeyei.) 
Sol in HN0 3 +Aq (Meissner), and boiling dil. 
HiSCL+Aq (l - 6). (A. W. Hoffmann, A 

116. 286.) Very si. sol in NHDH+Aq. 
(Wackenroder, Repert 46. 226 ) Insol in 
KOH, or (NH 4 ) 2 S +Aq Appreciably sol, m 
an acid solution of NH 4 C1. (Baxter and 
Hines, Z anorg.T906, 44. 160 ) 

Much more sol. m (NHJaS+Aq than us- 
ually supposed. (Ditte, C R. 86. 402.). Sol- 
ubility increases by wanning, and at 68° is 
twice that at ordinary temperatures, A sat 
solution of (NH,) 2 S dissolves about 2 g CdS 
to a litre. Alkali sulphides dissolve much 
less (Ditte.) 

Fresemus (Z anal. 20. 236) could not con- 
firm the above Accoidmg to Fiesemus, CdS 
is not appreciably sol in (NH 4 ) 2 S+Aq 

Insol inNa 2 S0 3 oiKCN+Aq (Fresenius.) 

Insol. m NI+Cl or NH ( NO s +Aq. (Brett,) 

Sol in alkali sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
-stannates+Aq (Storch, B. 16. 2015.) 

Insol. in liquid NH S . (Fianklin, Am. Ch 
J. 1898, 20. 827 ) 

Insol m acetone (Naumann, B. 1904, 37. 
4329, Eidmann, C C. 1899, II 1014.) 

Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314 ) 

Min GreenoiMte, Sol in HCl+Aq 

Colloidal .— Solution of 4 g. colloidal C 
in a litre H 2 0 remains transparent several 
days. If it contains 11 g. CdS in a litre, it is 
completely coagulated m 24 hom s. Solutions 
of salts of the following concentration cause 
an immediate coagulation in an aqueous solu- 
tion of CdS containing 3,62 g in a htie. 
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NaC 2 H 3 0 2 . 

. 1 • 2451 

Na benzoate 

. 1 10,000 

(NH 4 ) 2 C 2 Oi . 

1 .588 

BaCI 2 . 

1 . 11,764 

Ba(N0 3 ) 2 

1 8032 

BiuS-iOo 

. 1 . 5617 

MgSO s 

. 1 . 41,666 

MnS0 4 

. 1 : 22,222 

CdS0 4 

. 1 • 250,000 

Cd(NO,), 

. 1 • 285,714 

Pb(CI0 3 ) 2 . 

1 209 

Pb(C 2 H a 0 2 ) 2 

1 . 147,058 

Hg(CN) 2 

<1 20 

A1 2 (S0 4 ) 3 . 

1 • 232,558 

Alum 

. 1 192,377 

Chiome alum 

1 42,555 

HC1 . 

1 4807 

H 2 S0 4 . 

. 1 8000 

HC 2 II 3 0> 

1«. 15 

h 2 c 2 o 4 

. 1 . 23,255 


succinic acia < 1 : jluu 

Tartaiic acid 1 • 333 
(Prost, Belg Aoad Bull (3) 14. 312, J B. 
1887. 537 ) 


Cadmium peuiosulphide, CdS 6 
Insol. m H 2 0 (Schiff, A. 116. 74 ) 
Mixture of CdS and S (Follcmus, Z anal 
13. 412 ) 


Cadmium potassium sulphide, K 2 Cd 3 S 4 . 

(Milbauer, Z. anorg. 1904, 42. 439 ) 
Cadmium sodium sulphide, 3CdS, Na 2 S. 

Deoomp. by H 2 0 (Schneider, J. pr (2) 
8 . 20 ) 

Cadmium sulphoiodide. 

See Cadmium lodosulphide. 

Cadmium telluride, CdTe 
Not attacked by dll acids. Attacked m 
the cold only by HNO a . (Tibbals, J. Am. 
Chem Soc. 1909, 31. 908 ) 


Cadmic acid. 


Caesium ammonia, Cs,NH s . 

Sol. in liquid NHs (Moissan, C. R 1903, 
136. 1177 ) 

Caisium azoimide, CsN 3 . ' f 

Deliquescent Stable m aq solution 
224 2 pts sol. in 100 pts H 2 0 at 0° 

307 4 “ " . 100 “ HjO “ 1(5° 

1.0366 “ “ “ 100 “ abs. alcohol “ 16° 

Insol in pur® ether (Curtius, J pr 1898, 
(2) 68. 283.) 

Caisium bromide, CsBr. 

Ppt (Chabnd, C. R. 1901, 132. 679 ) 

Sat. CsBr+Aq at 25° contains 55.23% 
CsBr. (Foote, Am. Ch J 1907, 37. 125 ) 

Caesium inbromide, CsBr a 
Sol in H 2 0, decomp by alcohols. (Wells, 
Sill. Am J 143. 17.) 

Cesium pewtobromide, CsBr t 
Very unstable (Wells and Wheeler, Sill. 
Am J 144.42.) 

Caesium cobalt bromide, CsjCoBiq. 

Decomp, by H 2 0 (Campbell, Z anorg. 
1894, 8. 126.) 

Decomp, by H 2 0 and by alcohol (Camp- 
bell, Am J Sei 1894, (3) 48. 418 ) 

CsaCoBrt Decomp, by H 2 0 (Campbell, 
Z. anorg. 1894, 8. 126 ) 

Docomp. by H 2 0 and by alcohol (Camp- 
bell, Am J. Sci. 1894, (3) 48. 418.) 

Caesium copper bromide, CsBr, CuBr>. 

Sol m H 2 0 without decomp (Wells and 
Walden, Z. anorg 5. 304.) 

2 CsBr, CuBr 2 . (W and W.) 

Caesium iridium bromide. 

See Bromiridate, caesium. 

Caesium iron (ferric) bromide, CsFeBr 4 
Sol m HjO (Walden, Z, anorg, 1894, 7. 


Potassium cadmate. 

Insol. in H a O, but gradually decomp, when 
in contact therewith (Meunier, C. R. 63. 
330) 


Caesium, Cs. 

* Deeornp. H 2 0 with great violence (Setter- 
berg, A. 211. 100.) 

Very sol. m liquid NH» (Franklin, Am. 
Ch J. 1898, 20. 827 ) 

Caesium acetylide acetylene, Cs 2 C 2 , C 2 H 2 . 

Insol. in C 3 Ho and in CHClj (Moissan, 
C. R 1903, 136. 1218.) 

Caesium amide, CsNH 2 


332.) 

Cs 2 FeBr 5 +H 2 0 (Walden, Z. anorg 1894, 
7. 332 ) 

Caesium lead bromide, CsBr, 2PbBr, 

Nearly stable m aqueous solution, (Wal- 
den, Sill Am J. 145. 127.) 

CsBr, PbBr 2 Deoomp by H 2 0. (Wal- 
den.) 

4CsBr, PbBr 2 As above. 

Solubility determinations Bhow that the 
double salts formed by caesium and lead 
bromides at 25° aie CsPb 2 Br 6 CsPbBr 8 and 
Cs 4 PbBr a . (Foote, Am. Ch, J. 1907, 37. 125.) 

Caesium magnesium bromide, CsBr, MgBr 2 4- 
6H 2 0, • 

Sol. in H 2 0, (Wheeler and Campbell, Z. 
anorg 6. 275 ) 
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Cffisium mercunc bromide, CsBr, 2HgBr 2 . 

Not decomp by H 2 0. 100 pts solution 

sat. at 16° contain 0 807 pt CsBr, 2HgBr 2 
SI. .sol. in hot strong alcohol, ‘ from which 
CsBi, HgBi 2 separates on cooling. (Wells, 

Z 11. Am J 144. 221 ) 

CsBr, HgBr 2 . Decomp by H 2 0 into above 
_Jt. Sol in alcohol with out decomp. (Wells) 
2CsBr, HgBr 2 . Decomp, by H 2 0 into 
CsBr, 2HgBr 2 
3CsBr, HgBi-2 As above 

Caesium molybdenyl bromide, 2CsBi, 

* MoOBi'a. 

(Weinland and Knoll, Z. anorg 1905, 44. 
107) 


Caesium bromochlonde, CsBr 2 Cl. 
.Properties as CsBr a (Wells ) 
CsBrCL As above (Wells.) 


Caesium mercuric bromochloride, 

° Cs a HgCl a Br a 

Decomp, by H 2 0 finally to HgBr 2 (Wells, 
Sill Am. J 144. 121 ) 

Cs 2 HgCl 2 Br. As above. 

CsHgClBr 2 . As above. 

CsIIgoClBr.. As above 
CsHg 6 ClBr,o. As above 


Ctesium bromochloroiodide, CsBrClI 
More sol. in H 2 0 than in alcohol. Not 
decomp, at once by ether (Wells.) 


Cffisium nickel bromide, CsNiBr a 
Deeomp by H/> (Campbell, Z. anorg 
1894, 8. 120 ) 

Decomp, by H 2 0 and by alcohol. (Camp- 
bell, Am J. Sci. 1894, (3) 48. 418.) 

Cffisium osmium bromide. 

Sec Bromosmate, Cffisium. 


Cffisium bromoiodids, CsBrI 2 
Deoomp. by H 2 0. Sol. in alcohol. De- 
comp. by ether with residue of CsBr (Wells, 
Sill. Am J 143. 17 ) 

CsBi 2 I. More sol. m H 2 0 than in alcohol. 
Not decomp by ether 
CsBr 2 I-|-Aq sat at 20° contains about 
4 45% CsBr 2 I. (Wells) 


Cffisium palladium bromide. 

See Bromopalladate, cffisium and bromo- 
palladite, c®sium. 

Cffisium platinum bromide. 

See Bromoplatinate, caesium. 


Cffisium carbide, Cs 2 C 2 
Decomp, by oold H 2 0. (Moissan. C. R 
1903, 136. 1221 ) 

Cffisium chloride, CsCl. 

Very deliquescent, sol. in H 2 0 and alcohol 


Cffisium ruthenium bromide. 
See Bromoruthemte, caesium. 

Cffisium selenium bromide. 

See Bromoselenate, caesium. 

Caesium tellurium bromide. 

See Bromotellurate, caesium. 


Solubility of CsCl at t° 


Pts by ivt of CsCl 


64 9 
66 3 
67.4 


Cffisium thallic bromide, CsBr, TlBr a . 

Sol. m H 2 0 with decomp. (Pratt, Z anorg 
1895, 9. 19 ) 

By reeryst from H 2 0, forms 3CsBr, 2TlBr a . 
(Pratt, Am. J. Sci. 1895, (3) 49. 403.) 

3CsBr, 2TlBi 3 Can be l ecryst. unchanged 
from H 2 0. (Pratt, Am, J. Sci i895, (3) 49. 
402.) 

Cffisium tin (stannic) bromide. 

See Bromostannate, caesium. 


(Hinrichsen, Z. phys. Ch. 1904, 60. 99 ) 


Solubility of CsCl at t°. 


% CsCl II t° | ‘1 CsCl 


0 

10 

20 


61 7 


63 6 

65 1 

66 4 

67 5 

68 0 


69 7 

70 

71 4 



Cffisium zinc bromide, 3CsBr, ZnBr 2 . 

Sol. in H 2 0. (Wells and Campbell, Z 
anorg. 5. 275 ) 

2CsBr, ZnBr 2 . As above 

Cffisium bromide columbium oxybromide, 

2CsBr, CbOBr a 

UnsLable m moist an- Decomp, by H a O. 
(Weinland, B. 1900, 39. 3059.) 


(Berkeley, Trans. Roy Soc. 1904, 203. A. 
208 ) 

A normal solution of CsCl has sp gr at 
25° = 1 1076 (Wagner, Z phys Ch. 1890, 6. 

gr at 20°/4° of a normal solution of 
CsCD=l 125815. (Haigh, J Am. Chem Soc. 
1912, <34. 1151 ) 
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C/I'jSIUM chromium chloride 


0 504 

1 C02 

2 007 

3 994 


1 06483 
1.12825 
1 25452 
1 50100 


Solubility of CsCl+HgCln in acetone at 25°. 


(Clausen, W Ann 1914, (4) 44. 1071 ) 
Solubility of CsCl+I'VCls ill H 2 0 at 21° 


15 34 
21.65 
27 96 
48 71 


(Himiehsen, Z phys. Ch 1904, 50 96 ) 
Solubility of CsCl+HgCU in H,0 at 25° 


% CbCl 


65 31 
65 7S 
02 36 
57 01 
52 35 
51 08 
49 30 
45 95 
45 23 


17 03 
1 53 
0 61 
0 49 
0 40 
0.44 
0,41 
0 25 
0 IS 
0 00 


0 00 
0 216 
0 32 
0.64 


0 51 
0 42 
2 64 
2 91 
3.78 


57 79 
57 74 
52 54 
49 83 
44 321 
44, 46 1 
39 65 
28 48 

26 96' 

27 32} 
21 60 
13 08 

0 16 
0 17 
0 02 
0 00 


CaCl 

CsCl+CsaHgCL 

CsaHgCl, 


CsaHgCl 4 +CsHgCl s 


HgCh I %'CaCl 


0 00 
0 13 
0 20 
0 22 
0,32 
0 501 
0 44} 
0 48 
0 48 
0 52' 
0 61] 
0 46 
0 45 
0 19 
0 25 
0 11 


HgClj 

HgCla+CsHgeClu 

CsHgaCli, 


CaHgaClu+GsHgaCU 

CsHgjClt 

CaHgiCla + CsHgCla 
CsHgCla 
Mixtures of salts 

CsCl 


CsHgCla + CsHgjCla 
CsHgaCla 

CsHgaCla+CsHgaCla 

CsHg 5 CI„ 


(Foote, Am.jCh. J. 1903, 30. 340.) 

Inaol. in acetone. (Naumann, B 1904, 37. 
4329; Eidmann, C. C. 1899, II. 1014.)' 

100 g solution in acetone sat at 25° con- 
tain 0.032 g. CsCl (Foote and Haigh, J. 
Am Cliem Soc. 1911, 33. 461 ) 


Insol in methyl acetate. (Naumann, B 
1909, 42. 3790.) 

Solubility in glycol at ord, temp = 10.6- 
10.8% (de Comnck, Belg Acad. Bull. 1905. 
359) 

Insol. m anhydrous pyridine and m 97% 
pyridine+Aq SI, sol in 95% pyridme+Aq 
and in 93% pyridme+Aq. (Kahlenberg, J. 
Am. Chem. Soc 1908, 30. 1107.) 

Cesium chromium chlciide, 2CsCl,CrCl 3 + 
HaO 

Stable in the air. Sol, m H 2 0. (Wells, Z 
anorg. 1895, 10. 182 ) 

2CsCl,CrCla -f 4H a O ; hydrosoopio; very sol. 
m HaO. (Wells, l c.) 

Caesium tetra-aquodhrormum chloride, 
CrCl 2 (OH 2 ),.Cl, 2CsCl. 

Ppt (Wernei, B 1901, 34. 1602 ) 

Cesium cobalt chloride, CsCoCl a +2H 2 0. 

Decomp, by H 2 0 and alcohol. (Campbell, 
Z. anorg. 1894, 8. 126.) 

Cs 2 CoCli, Deoomp by H 2 0 and by al- 
cohol. (Campbell, Z. anorg. 1894, 8. 126.) 

CsjCoCL Decomp, by H a O and by al- 
cohol. (Campbell, Z anorg. 1894, 8. 126 ) 

Cesium cuprous chloride, CsCl, Cu 2 Cl 2 . 

Decomp. by H 2 0 into CuCl 2 , CsCl. (Wells, 
Z. anorg 6. 306.) 

3CsCl, Cu 2 Cl 2 . (Wells.) 

6CsCl, Cu 2 Cl 2 . (Wells) 

Cesium cupric chloride, 2CsCl, CuCl 2 
Easily sol. m H 2 0 and dil. HCl+Aq; 
insol. m oonc. HCl+Aq (Godelfroy, B. 
8. 9.) 



CASIUM SAMARIUM CHLORIDE 


141 


Sol m small amount H a O without decomp. 
(Wells and Dupee, Z. anorg 5. 300 ) 

+2H a O Efflorescent (W. and D ) 
3CsCl, 2CuCl a +2H 2 0 
CsCl, CuCln. Sol in HjO without decomp 
(W and D ) 

' Csesium gold chloride. 

See Chloraurate, caesium. 


3CsCl, HgOla. Dccomp. by H/J, on re- 
uystallizing from H/), CsCl, HgCh is finally 
formed (Wells, Sill Am. J. 144. 221.) 

CsCl, 5HgCl a Decomp by H a O (Wells) 
Solubility deteimmations show that the 
only double salts of CsCl and HgCh which 
exist at 25° are Cs.HgC’U, Cs a HgCl,, CsHgCh, 
CsHg 2 Cl s , CsHgsClji. (Foote, Am Ch. J. 
1903, 30. 340 ) 


Csesium iridium (rirochloride. 
See Chlorindate, csesium. 


(feme) chloride, 
the 


Caesium iro 

HH,0. 

Sol in H 2 0. Decomp in 
1 anorg 1894, 7. 332 ) 

” " ’ m H s O 

nH,0 


Cs 2 FeCl s +H a O ’ . 

Cs 3 FeCl 6 +H a O. Sol i: 


CsFeCl 4 + 
air (Wal- 



Caesium lanthanum chloride, Cs 3 LaCle+ 
4H 2 0 

Very hydioscopic Easily sol m H a O 
(R. J. Meyer, Z. anorg. 1914, 86. 273.) 


Csesium lead chloride, CsCl, 2PbCl 2 
Nearly stable m aqueous solution (Camp- 
bell, Sill. Am. J. 145. 120 ) 

CsCl, PbCl 2 . Decomp by H 2 0. (Camp- 
bell ) 

4CsCl, PbCl 2 . As above (Campbell.) 


Csesium molybdenum chloride, Cs 2 MoCl 6 + 
H a O. 

Sol m H a O, Nearly msol in alcohol and 
. ether. (Chilesottl, C. C 1903, II. 652 ) 


Hygroscopic. Decomp by H 2 0 (Wem- 
land and Knoll, Z "anorg. 1005, 44. 93 ) 
2CsCl, MoOsCla Hygroscopic. Decomp, 
by HsO (Weinland and Knbll, Z anorg. 
1905,44.92' 


! and 


2CsCl, MoOCU 6nlv si. sol 
(Nordenskjdld, B. 1901, 34. 1573.) 


Caesium neodymium chloride, CssNdCl 0 + 
5H 2 0 

Veiy hydioscopic. Easily sol m H 2 0 
(R. J Meyer, Z anorg 1914, 86. 273 ) 


Csesium lead tetrachloride. 

See Chloroplumbate, csesium. 

Csesium magnesium chloride, CsCl, MgCl a + 
6H 2 0 

Sol. in H 2 0 (Wells and Campbell, Z. 
anorg. 5. 275 ) 

Caesium manganous chloride, CsCl, MnCl a + 
2HjO. * 

Not deliquescent; sol in H 2 0. (Saunders, 
Am Ch J 14. 143 ) 

2CsCL MnCl 2 . (Godeffroy.) 

+2^H a O. (Godeffioy.) 

+3H a O Sol m H 2 6 Cone HCl+Aq 
precipitates anhydrous salt from aqueous 
solution. (Godeffroy, B 8. 9.) 

The only salt which exists contains 2H a O. 
(Saunders, Am Ch. J 14. 143 ) 

Csesium manganic chloride, 2CsCl, MnCla. 

Easily decomp. (Meyer and Best, Z. 
anorg 1899, 22. 187 ) 

Csesium mercuric chloride, CsCl, HgCl a . 

100 pts, solution sat, at 17° contain 1.406 
pts. CsHgClj. Not decomp by H 2 0 Insol. j 
m absolute alcohol, but sol. on diluting with' 
l /s vol H a O. (Wells, Sill. Am. J 144. 221.) | 
2CsCl, HgCl 2 Easily sol. in H a O and dll. 
HCl+Aq; msol. in cone HCl+Aq. (Godef- 
froy ) 


Csesium nickel chloride, 2CsCl, NiCl a 
As the conespouding Cu salt 
CsNiCl*. Decomp by H a O and by alcohol 
(Campbell, Am. J Sci. 1894, (3) 48: 418 ) 

Csesium palladium dichloride. 

See Chloropallad’te, csesium. 

Csesium palladium tetrachloride. 

See Chloropsdladate, csesium. 

Csesium praseodymium chloride, Cs 3 PiCl 3 + 
5H 2 0. 

Very hydroscopic. Easily sol. in H.O. 
(R J Meyer, Z anorg. 1914, 86. 273.) 

Caesium rhodium chloride. 

See Chlororhodite, caesium. 

Csesium ruthenium chloride. 

See Chlororuthenite, csesium and chloro- 
ruthenate, csesium. 

Csesium oayruthenium chloride, 

CsjRuOnCh. 

Ppt ; decomp, by II a O; sol m cold HC1, 
(Howe, J Am. Chem. Soc 1901, 23. 779.) 

Csesium samarium chloride, Cs 3 SmCl 3 + 
6H a O. 

Very hydroscopic. Easily sol in H 2 0. 
(R. J. Meyer, Z. anorg 1914, 86. 273.) 
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CESIUM SILVER CHLORIDE 


Caesium silver chloride, 2CsCl, AgCl 
Easily deoomp by H 2 0 (Wells and 
Wheeler, Sill. Am J. 144. 155 ) 


Caesium tellurium chloride. 

Sec Chlorotellurate, caesium. 

Caesium thalhc chloride, 2CsCl, TIC1 3 
By iccryst from H 2 0 forms 3CsCl, 2TlCls 
(Pratt, Am J Sci 1895, (3) 49. 398.) 

H-H : 0 Readily sol m hot H 2 0 but 3CsCl, 
2T1CL civst. from the solution. (Pratt, Am. 
J Sci 1S95, (3) 49. 399.) 

3CsCl, 2T1CI 3 Can be recryst from H 2 0 
without change. (Piatt, Am J Sci. 1895, (3) 
49. 401 ) 

3CsCl, T1CL+2H-/) Sol in 36.4 pts. H 2 0 
at 17° and 3 pts. at 100°. (Godeffroy, Zeitsch 
d. allgem. osterr. Apothekevv. 1880. No. 9 ) 


Caesium chloride chromic oxychlonde, 

2CsCl, CiOCl 3 . 

Decomp in the an- 

Sol m cone HC1 without decomp (Wem- 
land, B 1906,39.4045) 

Caesium chlonde columbium oxychloride, 
2CsCl, CbOCl, V 

Decomp, by H 2 0 (Weitiland, B 1906 
39. 3057 ) ' 

Caesium chloroiodide, CsCld 
Properties as CsBiClI. (Wells ) 

CsCLI SI. sol m H 2 0, from which it can 
be roerystallizetl without decomp (Wells 
and Wheeler ) 

Caesium mercuric chloroiodide, CsJIgClJ, 
Decomp, instantly by H 2 0 to Hgl 2 (Wells.) 


Caesium tin (stannic) chloride. 

Sec Chlorostannate, caesium. 

Caesium titanium chloride, TiClj, 2CsCl+ 
H,0. 

Difficultly sol in H s O. (Stabler, B 1904, 
37. 4400 ) 


Caesium fluoride, GsF. 

Ppt (ChabruS, C. R 1901, 132. 680.) 
+1^H 2 0. 100 g. H 2 0 dissolve 366 5 g CsF 
at 15°. (de Forcrand, C. R 1911, 152. 1210.) 

Caesium hydrogen fluoride, CsHF 2 . 

Ppt (Chabnd, C R 1901, 132. 680 ) 


Caesium tungsten chloride, Ca 3 W 2 Cl!> 

Neatly insol. in cold H s O. 

Sol. in a hot mixture of equal pts H a O and 
cone HC1 

Nearly msol. in cone HC1 
Sol, m very dal. NaOH+Aq 
Nearly insol. in most organic solvents. 
(Olsson, B. 1913, 46. 574.) 

Caesium uranous chloride, Cs 2 UCl6. 

As Ii salt. (Aloy, Bull Soc 1899, (3) 21. 
264.) 


Caesium tantalum fluoride. 

See Fluotantalate, caesium. 

Caesium tellurium fluoride, CsF,ToF 4 . 

Decomp* by H a O (Wells, Am. J Sci 1901, 
(4) 12. 190 ) 

Caesium titanium fluoride. 

See Fluotitanate, caesium. 

Caesium zirconium fluoride. 

See Fluozirconate, caesium. 


Caesium uranyl chloride, 2CsCl, (U0 2 )C1 2 . 

Sol m H 2 0. (Wells, Z. anorg 1896, 10. 
183 ) 

100 pts of the solution contain at 29.76°, 
56.07 pts. tr0 2 Cl 2 , 2CsCl. (Rimbach, B. 
1904, 37. 468 ) 

d from aq solution by gaseous HC1 
i, Am. J. Sex. 1894, (3) 50. 251.) 


Pptd 

(Wells, 


Caesium vanadium chloride, Cs 2 VdCl 3 +H 2 0. 

Difficultly sol. m H 2 0 and alcohol. (Stab- 
ler, B 1904, 37. 4412.) 


Caesium hydride, CsH 
Decomp, by H 2 0 with evolution of H 2 
(Moissan, C. R. 1903, 136. 589 ) 

Caesium hydroxide, CsOH. 

Very deliquescent, and sol. m H 2 0. Sol. 
in alcohol. 

79.41% CsOH is contained m a sat. aq solu- 
tion at 15° (de Forcrand, C. R. 1909, 149. 
1344.) 

75.0S% CsOH is contained m sat aq solu-, 
tion at 30°. (Sehreinemakers, C. C 1909, I 
11 ) 


Caesium zinc chloride, 3CsCl, ZnCl 2 . 

Sol. in H 2 0. (Wells and Campbell, Z. 
anorg. 5. 275.) 

2CsCl, ZnCl 2 . Easily sol in H 2 0 and dil 
HCl+Aq Insol. m cone. HCl+Aq. (Godef- 
froy ) . 


Caesium iodide, Csl. 

Sol in H„0 

100 pts H 2 0 dissolve 44 pts Csl at 0°; 
66 3 pts at 14.5°; 160 pts. at 61°. 

Sp gr of Csl+Aq sat. at 14° = 1 393. 
(Betekoff, Bull Soc P5tersb. (4) 2. 197.) 
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Caesium pcriodide. 

Solubility determinations show that Csl 3 . 
and Csls are the only periodides of cassium 
ousting between — 4° and +73° (Foote, 
Am Ch J. 1903, 29. 203 ) 

CfBsium (niodide, Csl 8 
1 com. sat. Csl+Aq dissolves 0.0097 g. 
Csl 3 , and sp gi of solution isjl.154 Only si. 
deeomp by solution in H 2 0 Muoh more 
sol m alcohol than m HoO. Not immediately 
deeomp by ether. (Wells, Sill Am. J 143. 


Ccesium pen/aiodide, Csl 6 

C cesium cobalt iodide, Cs 2 CoI 4 
Deeomp by H 2 0 (Campbell, Z anorg 
1S94, 8. 12 ) 

Deliquescent; deeomp. by H 2 0 and by 
alcohol. (Campbell, Am. J, Sex 1894, (3) 
48. 418.) 

Caesium lead iodide, CsPbI 2 
SI. sol. m hot Csl +Aq (Wheeler, Sill Am. 
J 145. 129 ) 

Csesium mercuric iodide, Csl, 2HgI 2 . 

Deeomp by H 2 0 finally mto Hgl 2 . (WellB, 
Sill. Am. J 144. 221 ) 

2CsI, 3HgI 2 , Deeomp by H 2 0 finally mto 

Csl, Hgl 2 . As above. 

2CsI, Hgl 2 . Deeomp by JJ 2 0; insol. in 
alcohol 

3CsI, Hgl 2 As above 

Csesium silver iodide, Csl, Agl. 

(Penfield, Z anorg. 1. 100 ) 

Csl, 2AgI. More sol. in. hot than in cold 
acetone. (Marsh, Chem, Soc. 1913, 103. 
782.) 

Csesium tellurium iodide. 

See Iodotellurate, csesium. 

Cassium thallic iodide, Csl, T1I 3 . 

Deeomp. by H 2 0. (Pratt, Am. J. Sci. 
1895, (3) 49. 403.) 

Csesium zinc iodide, 3CsI, Znl 2 
Sol m H 2 0. (Wells and Campbell, Z. 
anorg. 6. 275 ) 

2CsI, Znl 2 . As above. 

Caesium oxide, Cs 2 0. 

Absorbs H 2 0 and C0 2 from the air. 
Deeomp. by II 2 0 and by liquid NH 3 . (Ren- 
gade, C. R. 1906, 143. 593.) 

Caesium dioxide, Cs 2 0 2 
Deeomp. by PRO. (Rengade, C. R. 1905, 
140. 1537.) : 


Caesium traoxide, Cs 2 0 3 
Deeomp by H 2 0 (Rengade, C. R. 1905, 
140 . 1537.) 

Cassium let) oxide, Cs 2 0 4 
Deeomp. by H 2 0 (Rengade, C. R. 1905, 
140 . 1538 ) 

Caesium sulphide, Cs 3 S+4H 2 0. 

Deliquescent, very sol m H 2 0. (Blitz, 
Z anorg 1906, 48. 300.) 

Caesium disulphide, Cs 2 S 2 . 

Anhydrous Sol. in H 2 0. Hydroscopic. 
(Biltz, Z. anorg 1906, 60. 72.) 

+H 2 0 Fiom Cs 2 S 2 +Aq. Hydroscopic. 
(Blitz, Z anorg 1006, 60 . 72 ) 

Caesium Insulphide, Cs 2 S 3 . 

Anhydrous Sol in H 2 0 Not hydroscopic 
(Blitz, Z anorg. 1906, 60. 75.) 

+H 2 0. From Cs 2 S 3 +Aq. (Biltz, Z 
anorg 1906, 60 . 76.) 

Caesium /cirasulphide, Cs 2 S 4 . 

Sol in.H 2 0 Insol. m abs alcohol (Biltz, 
Z. anorg 1906,48.305) 

Caesium pe/dosulphide, Cs 2 S c . 

Mpt 2°, Not hydrosoopic Very sol in 
cold 70% alcohol. (Biltz, B. 1905, 38. 129.) 

Caesium hydrogen, sulphide, CsHS. 

Dehquesoent, very sol. in H 2 0. (Biltz, 
Z. anorg 1906, 48. 300.) 

Cassium copper teirosulphide, CsCuS 4 
SI. sol. m cold H 2 0. 

Deeomp. by cone, and dil HC1, H 2 S0 4 and 
HNO„. 

SI sol. in alcohol. (Biltz, B. 1907, 40. 978.) 
Calcium, Ca 

Deeomp. H 2 0 violently. Slowly attacked 
by cold H 2 S0 4 Dil H 2 S0 4 +Aqor HCl+Aq 
attack violently and dissolve Dil. HNO a + 
Aq oxidizes, but fuming HN0 3 scarcely at- 
tacks even on boiling. (Bunsen and Matthies- 
Hen.) Not attacked by anhydrous alcohol. 
(Lies-Bodart and Jobin, A. ch (3) 64. 364.) 

Pure Ca is only very slowly deeomp. by 
H 2 0 at ordinary temp , sol. m HC1, HN0 3 , 
H 2 S0 4 . (Moissan, C. R. 1898, 129. 589 ) ^ 

Insol. m liquid NH 3 . (Gore, Am. Ch J. 
1898, 20 . 827 ) 

)4 cem. oleic acid dissolves 0.0334 g. Ca 
in 6 dajls. (Gates, J. phys. Chem. 1911, 16. 
143.) 

Calcium amalgam, Ca 3 Hg 4 . 

Deeomp. H 2 0 readily. (Ferd, C. R 1898, 
127 . 619 ) „ , 

CaHgt. Rapidly deeomp. m moist an. 
(Schurger, Z. anorg. 1900, 26. 425.) 
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Calcium amide, Ca(NH 2 )... • Sol. m ethyl acetate (Naumann, B. 1910, 

(Moissan, A ch 1899, (7J 18. 326.) 43. 314 ) 


Calcium ammonia, Ca, 4NH 3 
Decomp, at ordinary temp ; takes fire in 
contact with the air, al. sol in liquid NH 3 
(Moissan, C. R. 1898, 127. 691 ) 

Ca,6NH, (Kraus, J. Am. Chem Soc 
1908, 30. 605.) 

Calcium arsenide, Ca 3 As 3 . 

Decomp by cold I1 2 0; msol in cold fummg 
HNO a , very sol. in hot HNO a (Lebeau, 
C. R. 1899, 128. 98.) 

Calcium azoimide, Ca(N 3 ) 3 
Hydroscopic; explosive * 

38 1 pts. sol. m 100 pts. H a O at 0° 
45 0 “ “ 100 “ HjO “ 15.2 

0 211 “ “ “ 100 “ aba alcohol “ 16 

Sol in HsO, decomp when heated and on 

standing m the an . (Dennis, Z anrag 1898, 
17. 21.) 

Insol in pure ether. (Curtius, J. pi. 1898, 
(2) 08. 286.) 

Calcium boride, CaB t 

Not decomp by H 3 0 at 250°; sol. m fused 
oxidizing agents. 

Insol, in aq acids, si sol. in cone H 2 S0 4 ; 
sol in dil. or cone. IIN0 3 (Moissan, C. R. 
1897, 125. 331-32 ) 

Calcium bromide, CaBi 2 
Very deliquescent. 100 pts H 3 0 dissolve — ^ 
at 0° 20* 40' 60 c 105° 

125 143 213 278 312 pts CaBr s 

(Kremeis, Pogg. 103. 65.) 

Sat, CaBrj+Aq contains at' 

—22° —22° —14° —7° —5° 

50 5 50 2 52 5 52 6 52’ 6% CaBr 2 

+8° 9° 11° 20° 50° 

53 1 55 1 55 7 57 1 62 6% CaBi 2 

(Etard, A oh 1894,(7) 2.540) 

Sp. gr, of CaBi't+Aq at 19 5° containing. 

5 10 15 20 25 %CaBr 2 , 

1 044 1 089 1 139 1 194 1.252 

* 30 35 40 45 50 % CaBr 2 . 

I. 315 1 385 1 461 1.549 1 641 

(Kremeis, Pogg. 99. 444, calculated by Ger- 

lach, Z anal. 8. 285.) 

SI. sol in liquid NH 3 . (Franklin, Am Ch 

J. 1898, 20. 827 ) 

Very sol. in alcohol (Henry.) 

Sol m acetone. (Eidmann, C. C 1899, II. 
1014; Neumann, B 1904, 37. 4328.) 

Sol in methvl acetate. (Naumann, B. 
1909, 42. 3790 ) 


47. 1370 ) 

+4H 2 0 (Kuznetzov, C, A 1911. 842.) 
+6H 3 0 

Calcium manganous bromide, CaMnBr, 4- 
4H 2 0 

SI hydroscopic Unstable. (Ephraim, Z, 
anorg 1910, 67. 377 ) 

Calcium mercuric bromide. 

Decomp by H s O (v. Bonsdorff ) 

Calcium molybdenyl bromide, CaBrs, 
2MoOBr 3 +7HA 

(Wemland and Ivnbll, Z anorg. 1905, 44. 
112 ) 

Calcium stannic bromide. 

See Bromostannate, calcium. 

Calcium bromide ammonia, CaBrs, 0NH 3 . 

Sol in H s O (Rammelsberg, Pogg, 65. 230 ) 

Calcium bromide hydrazine, CaBr 2 , 3N 3 H 3 
Easdy sol in H s O. (Franzen, Z anorg. 
1908, 60. 288 ) 

Calcium bromofluoride, CaBrs, CaF 2 
Decomp by H 2 0. (Defacqz, A. eh 1904, 
(8) 1. 357.) 

Calcium carbfde, CaCs 
Sp. gi 2.22 at 18° _ Insol m fuming HNO a 
and cone. H 2 S0 4 but readily decomp, by 
dil, adds and H s O (Moissan, Bull Soc. 
1894, (3) 11. 1005.) 

Insol. in HC1 m the cold, but docomp. at 
led heafr. Strong mm. acids do not act m 
the cold; sol. in glacial acetic hi the cold; 
sol. in fused alkali (Venable, J Am. Chem. 
Soc, 1895, 17. 307-310 ) 

Calcium chloride, CaCl 2 
Very deliquescent Very sol, in H.O with 
evolution of heat. 



100 pts JrljO dissolve 165 7 pts. CaCl 2 + 
6H a O at 0°; 7141 pts , at 40°. (Tilden, Chem. 
Soe 46. 409.) 

100 pts HjO dissolve 60 3 pts. CaCl 3 from 
CaCl 2 +6II 2 0 at 0°, and solution has sp. gr. = 
1 367. (Engel, Bull. Soc (2) 47. 318.) 
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Solubility of CaCl 2 +6H 2 0 in H 2 0 at t°. 


to 

Hat. solution 
% Cacfs . 

Sat solution 

% CaClf-^HsO 

—22 

32 24 

63 61 

0 

36 91 

72 82 

+ 7 39 

38 77 

76 49 

13 86 

41 03 

80 95 

19 35 

42 50 

, 83 85 

23 46 

44 15 

87 11 

24.47 

45 33 

89 44 

27 71 

46 30 

91 35 

29 53 

50 67 

99 97 


If solubility S=pts. anhydrous CaCl 2 m 
100 ptB solution, S = 32+0.2148t from —18° 
■to +6°; S=54 5 +0.0755t from 50° to 120°. 
(Etard, C R. 98. 1432 ) 

According to Bakhuis Roozeboom, the solu- 
bility of CaClj varies according to the hydrate 
employed, and the following data were ob- 
tained as the result of very exact experiments. 


Solubility of CaCI 2 +6H 2 0 in 100 pts. H 2 0 
at t° 


(Hammerl, WAB 72, 2 287.) 
Solubility m 100 pts H 2 0 at t° 


20 4 75 1 

25 05 81 07 


28 0 88 8 
28 9 | 92 05 


20 5 96 07 

30 2 -102.7 


69 49 
73 91 
79 77 


There are two modifications of CaCl 2 + 
4H a O, a and /3 

Solubility of CaCl 2 +4H 2 0/S in 100 pts. 
H 2 0 at t°. , • 


Solubility in 100 pts. H 2 0 at t°. 



t° I Pts CaCla 


Pts CaCla 


18 4 
25 0 
30 0 


103 3 


108 8 
114 1 


122.74 

127.50 


Solubility of CaCl 2 +4H 2 0o in 100 pts. HiO 
at t°. 


92 67 
95 59 
100 6 


35 95 
40 00 
45 00 


107.21 
115 3 
129.9 


Solubility of CaCl 2 +2H a O in 100 pts. H a O 
at t°. 


156.5 

169.5 
176.0 

187.6 


191.0 
214 3 
236 2 
275 7 


Solubility of CaCl 2 -l-H 2 0 m 100 pts H 2 0 
| at t° 


(Mulder, Soheik. Verhandel. 1864. 107.) 


.(Bakhuis Roozeboom, R t. c. 8.1.) 
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__ Sp gr of C 

IaCl s +Aq 


cX S P Sr 

cX 

I Kp gr 

I cX 

Isp gr • 

3 95 1 U3 

ill i» 

17 80 | 1 15 

20 85 
23 93 
26 86 
29 07 
32 35 

1 is 

1 1 21 

1 24 

1 27 

1 30 

34 57 

35 31 

nr 

1 36 

1 39 

1 45 


Sp ' ? cin aCIs+A ? G= ^ p - g1 ' at 150 % 

i o oo 2 ’ ?oo°rdmg to Gerlach: S =sp. gr 

2 im % “ °*°i<+raA 


1 00852 
1 01704 
1 02555 
1 03407 
1 04259 
1 05140 


1 C 
1 

1 10404 
1 12427 
1 13360 
1.14332 
1 15305 
1.16277 
1 17250 
1 18222 
1 19251 
l 20279 


1.27704 
1 28789 
1 29917 
1 31045 
1 32174 
1 33602 
’ 34430 


1 0079 
1 0119 
1 0159 
1 0200 

1 r- 

1 C 
1 

1 0365 
1 0407 
1 0449 
1 0491 
1.0534 
1 0577 
1 0610 
1 0663 
1 0706 
1 0750 
1 0794 


1 0927 
1 0972 
1 1017 
1 1062 
1 1107 
1 1153 
1 1199 
1 1246 
1 1292 
1 1339 


1 1480 69 
1 1527 


l 35610 
l 36790 
L 37970 
l 39150 


1 1575 
1 1622 
1 1671 
1.1719 
1 1768 
1.1816 
1 1865 
1 1914 
1 1963 
1 2012 
1 2062 
1 2112 
1 2162 
1 2212 
1 2262 
1 2312 
1 2363 
1 2414 


P gr. of CaCl 3 +Aq • a = no. of half molecules 
m grammes dissolved in 1000 o Kn* 
b=sp gr at 24 3° when 1' 

6H 2 0 (J^.mol =109.5 g), c = sp <n 2 £ 
24 3° when a=CaCI 3 mol =555 'gf 


8 1 214 

9 1 229 

10 1 242 

11 1 255 


(Favre and Valson, C. R 79. 9( 
Sp gr of CaCla+Aa at 18° 


1 0852 
1 1311 
1 1794 


1 2305 
1 2841 
1 3420 


(Kohlrausch, W Ann 1879. 1.) 

/■•p Ga S^ 2 Ti" ,, aa k' a t 0° has sp gr, = 1367 
(Engel, Bull. Soc. 1887, (2) 47. 318 ) ° 7 ' 

Sp. er of CaCla+Aq at 9 5°C 




(Calculated by Gerlach, Z. anal. 8, 283 ) 


0 00191 
0 00381 
r 0 00570 
0 00759 
0 00947 
0 01320 


Density of solution 


(McGregor, C N. 1887, 66. 6 ) 
S P g »~- of CaCl 2 +Aq at 25° 

of CaCl; +Aq | Sp gr ’ 


l-normal 
Vs- “ 


Vs- " 



1.0446 
1 0218 
1 0105 


(Wagner, Z. phys Ch. 1890, 6. 36.) 
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Sp gr. of CaCL+Aq at 17 925°C 


0 99869 
0.99954 
1.00037 

1 00116 
1 00201 
1 00371 
1 00539 
1 00703 
1.01127 
1.01548 


1 11206 
1 12130 
1 13067 
1 14016 


1 17910 
1 18897 
1 19901 
1 20901 
1 21918 
1 22941 
1 23969 
1 25030 
1 26092 
.1 27182 
1 28271 


(Pickering, B. 1894, 27. 1385.) 


Sp. gr. of CaCI 2 +Aq at t° 

t° 

Concentration of CaCIs +Aa 

Sp gr. 

20 

20 

1 pt CaCl 2 in 7.1045 pts H 2 0 
1 “ “ “ 164 25 “ “ 

1 1062 

1 0032 

(Hittorf, Z phys Ch. 1902, ^9. 

628) 


Sp gr of CaCl 2 +Aq at 20°. 

g mols CaClj per 1, | Sp. gr 


B -pt of CaClo+Aq containing pts CaCl 2 to 
100 pts H 2 0 G = aceoiding to Gerlach 
(Z. anal 26. 440); L = aecoidmg to Le- 
grand (A ch (2) 39. 43) 


B-pt 

G 

h 

B-pt 

G 

L 

101° 

6 0 

10 

134° 


117 2 

102 

11 5 

16 5 

135 

119 


103 

16 5 

21 6 

136 


123.5 

104 

21 0 

25 8. 

138 


129 9 

105 

25.0 

29 4 

140 

137 5 

136 3 

106 

29 0 

32 6 

142 


142 8 

107 

32 5 

35 6 

144 


149 4 

108 

35 5 

38 5 

145 

157 


109 

38 5 

41 3 

146 


156 2 

110 

41 5 

44 0 

148 


163 2 

111 


46 8 

150 

178 

170 5 

112 


49.7 

152 


17S 1 

113 


62 6 

154 


186 0 

114 


55 6 

155 

200 


115 

55 0 

58 6 

156 


194 3 

116 


61 6 

158 | 


203 0 

117 


64 6 

160 

222 

212 1 

118 


67 6 

162 


221.6 

119 


70 6 

164 


231 5 

120 

69 0 

73.6 

165 

245 


121 


76 7 

166 


241 9 

122 


79 8 

168 


252 8 

123 


82 9 

170 

268 

264 2 

124 


86 0 

172 ' 


276 1 

125 


89 1 

174 


285 5 

126 


92 2 

175 

292 


128 


98 4 

176 


301 4 

130 

101 

104.6 

17S 

305 

314 8 

130 4 

102 67 


179.5 


325 0 

132 


110 9 



■ 


0 010 
0 025 
0 050 
0 075 
0.10 
0 25 

0 50 
0.75 

1 00 


1 004874 
1.006814 
1 008971 
1 02267 
1 04451 
1 06641 
1 08744 


(.Jones and Peaice, Ain. Cli. J 1907, 38. 606 ) 


(Skinner, Chem. Soc 61. 340 ) 

Less sol in HCl+Aq than m H 2 0. HCl-f 
Aq sat. at 12° dissolves 27% CaCl 2 , whioh 
crystallizes out with 2H 2 0 (Ditte, C R 92. 
242.) 

Solubility of CaCl 2 in HCl+Aq at 0° 


solutions 


0 0 
3 32 
5 83 
10 66 
15 84 
23 05 
34 62 


(Engel, C R. 1887, 104, 434 ) 
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Solubility of CaCla, 4CH„0H in CH s OH 


CaCls 


5 02 
10 00 
12 94 
15 14 

17 20 

18 15 
18 01 
21 02 

23 80 

24 33 

28 37 

29 54 

32 07 

33 21 

33 72 

34 36 
38 61 
41 32 


CaOsHa 


0 101 
0 115 
0 128 
0 140 
0 145 
0 148 
0 152 
0 147 
0 146 
0 147 
0 170 
0 180 
0 225 
0.245 
0 254 

0 173 
0 060 
0.048 


33 3 
37 6 
42 2 
47 0 
•52 0 
57 3 
60 0 
61 3 


Solubility of CaCla, 3CH s OH in CH„OH. 


CaCls, 4CaO WHiO 
laCls, 4CaO UHsO+CaCls, 
CaO,2HiO 
CaCIa, CaO 2HsO 


% by weight of CaCls, 3CHsOH 


See also under Calcium hydroxide 

CoCIjH-KCI. 100 pts HjO dissolve 56 pts 
CaCla at 7°, 100 pts H a O dissolve 31 pts. 
KC1 at 7°; 100 pts. H a O dissolve 63.5 pts 
CaCls +4 9 pts KC1 at 7°. (Mulder, J. B 
1866. 67.) 

CaCIa +NaCl 100 pts. H a O dissolve 53 
pts. CaCls at 4°, and 56 pts. at 7°, 100 pts. 
H a 0 dissolve 35 7 pts. NaCl at 4°, and 35 7 
pts. at 7°, 10C pts. H a O dissolve 57 6 pts. 
CaCla+2 4 pts NaCl at 4°, 100 pts H a O dis- 
solve 59.5 pts. CaCl a -|-4.6 pts NaCl at 7° 
(Mulder, 2. c ) 

100 g, H 2 0 dissolve 72.6 g CaCl a -(-16.0 g. 
NaCl at 15°. (Rlidorff.) 

Sol. in sat KNOj+Aq (Fourcroy ) 

Insol. in liquid CO a . (Buchner, Z phys. 
Ch 1906, 54. 674 ) 

Insol. in liquid NH 3 . (Fiankbn, Am. Ch. 
J. 1898, 20. 827.) 

Sol. m 1 pt. stiong boiling alcohol (Wen- 
^zel.) 

Sol. in S pts alcohol at 15°, and in 1 pt 
spirits of wine. (Bergman.) 

Sol. in 0.7 pt. boiling absolute alcohol 
(Otto.) 

Sol. m 1 43 pts. boiling absolute alcohol at 
78.3°. (Graham.) 

Solubility of CaCl 2 in methyl alcohol. 
CaCl a forms with methyl alcohol two com- 
plexes . CaCl a .4CH 3 OH and CaCl a 3CH a OH 


(Menschutkm, Z, anorg, 1907, 52. 21.) 
Solubdity of CaCli i 


CaCl a 3C a H 6 OH 
Solubility of CaCl a 3C a H t OH : 


t° 

% by weight of 
CaCls aOJHiQH 


0 

20 

40 

60 

70 

34 8 

46 0 

58 7 

73 0 

80.8 

80 

85 

90 

95 

97 mpt, 


fact’s, icif&H 


(Menschutkm, Z. anorg. 1907, 62. 23.) 

Sp gr. at 16°/4° of CaCl a + alcohol con- 
taining 5-668% CaCla =0.83636. (Schbmock, 
Z phys. Ch. 1893, 11. 708 ) 


B -pt. of an alcoholic solution of CaCl a . 



(Skmner, Chem, Soc 61. 340.) 


SI sol m propyl alcohol. (Berthelot.) 

100 g. propyl alcohol dissolve 10.75 g. 
CaCla (Schlamp, Z. phys Ch 1894, 14, 276.) 
SI sol. in amyl alcohol. (Bouis.) 

Pptd. from alcoholic solution by ether. 
(D&bbereiner.) 
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Sol. m wood-spirit; sol in lignone (Liebig); 
insol m lignone (Gmelin ) 

Insol m acetone, sol. in butyl alcohol. 
(Wurtz.) 

'Very si. sol in acetone. (Krug and 
JM’Elroy, J. Anal. Ch. 6. 184.) 
f Solubility in acetone +Aq at 20° 

CaCla will salt oift acetone from aqueous 
solution. The table shows the composi- 
tion of the solutions at the points at 
which inhomogeneous solutions of CaCL, 
acetone and H 2 0 just become homogen- 
eous at 20° 100 g of the solution contain" 


6 38 
5 35 
4 11 


2 77 
13 90 
10 12 
8 47 
6 92 
6 31 
5 28 
4 94 


18 787 

12 443 

10 70 
9 59 
8 82 

7 07 
6 72 
30.04 
' 18.23 
15 49 

13 18 

11 40 
28 09 
26 81 
22.67 
18 189 
31 21 

2 23 
1 82 
0 68 
0 58 
0 45 
0 48 
0 27 
0 20 
0 15 


s HjO 


52 49 
45 37 
39 51 
35 95 
31 8 


29 8 


3 59 


27 03 
26 67 
53.47 


36 09 
34 72 
33 8 

23 38 
21 4 
19,92 
55 301 
52 153 
49 61 

47 75 
46 04 
42 75 
41 54 
40 48 

49 39 
55.01 

54 00 
52 52 

50 20 

61 71 

62 01 

55 66 

56 21 

48 00 

24 93 
22.27 
15 87 
14 93 

13 55 

14 49 
12 31 


34 48 
46 15 
54 11 

68 70 
64 09 
66 54 
68.10 

69 93 

70 56 
32 63 
41 02 
45 94 
61 84 
54 54 
58 63 

60 34 

61 83 
74 63 
77 00 

'78 73 
25 913 

35 404 


20 57 
26 76 
30.51 
34 3 
38.40 
20 20 

21 18 
21.67 
25 60 
20 81 
72 84 
75 89 

83 44 

84 49 
86 00 
85.13 
87.42 
89.85 
90 81 


Sol m many compound ethers, as ethyl 
cetate (Liebig), ethyl lactate (Stiecker) 

Sol in considerable quantity in amyl sul- 
phocyanide. (Medlock, Chein. Soc 1. 374 ) 
Sol invalyl (Kolbe ) 

Veiy sol. in cone HC2H3O2. (Liebig.) 
Solubility of CaCl 3 in acetic acid. 

C11CI2 forms with acetic acid a complex", 
CaCl 2 , 4CH,COOH 


t CaCIs, -ICHiCOOH 


42 0 
47 6 
50 0 


84 5 
91 2 
100 0 


(Menschutkm, Z. anoig 1907, 54. 95.) 

Insol in benzonitrile (Naumann, B. 1914, 
47. 1370 ) 

Insol in ethyl acetate (Naumann, B 
1910, 43. 314.) 

SI sol. in anhydious pyndme, 

Sol in 97%, 95% and 93% pyridine +Aq 
(Kahlenberg, J Am Chem Soc. 1908, 30. 
1107) 

100 g sat. solution of CaCl. in sat. sugar + 
Aq at 31.25° contain 42.84 g. sugar+25.25 g. 
CaCl 2 , or 100 g. H 2 0 dissolve 135.1 g. sugar 
+79.9 g. CaCl 2 at 31.25°. (Kohler, Z. Vei. 
Zuckennd, 1907. 47. 447.) 

+H 2 0 (BaknuisRoozeboom.) See above. 
-j-2H 2 0. (BakhuisRoozeboom.) See above. 
+4H.O. Tw6 modifications. (Bakhuis 
Roozeboom.) See above. 

a and |8 modifications (a = stable form) 
(Kuznetzov, C A 1911, 842 ) 

+6H s O. Very deliquescent Sol. in H 2 0 
with absorption of much heat. 

250 pts CaCL+6H 2 0 with 100 pts. H2O 
Ht 10.8 s lower the temp. 23.2°. (Rhdorff, B 
2 . 68 .) 


Sat. solution 
—22° —17° 

31 5 32 4 

22° 


H s O contains 1 
-5° —5° 

5 1 35 2 


+4° 


49.0 55 1 




37.9 

63° 

55 9 • 

Sat. solution of CaCh+OIL.O contains 


57 5 58 5 58.6% salt, 

(fitwd, A. ch 1894, (7) 2. 532.) 
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44.77 g. CaCl; at 25°. (Schiememakeis and 
Figee, Chem Weekbl. 1911, 8. 685 ) .| 

See also above 


Calcium uranium chloride, CaCla,UCl< 
Decomp by H 2 0 (Aloy, Bull. Soo. 1899, 
(3) 21. 265 ) . 


Solubility of CaCl 2 +6H 2 0 in ethyl alcohol+ 
Aq under addition of increasing amounts 
of CaCl 2 



ileohol 


G CuCIa 


Grams CaClj m 


1 430 
1 409 


Calcium zinc chloride. 

CaZnCl 4 -j-5^H 2 0 and Ca 2 ZnCl a +6H 2 0' 
Very hydioscopin (Ephraim, Z. anorg 1910, 
67. 379 ) 

Calcium chloride ammonia, CaCl», 8NH 3 
Sol m H s O with decomp. (Faraday.) 

Calcium chloride hydrazine, CaCl 2 , 2N 2 H 4 (?) 
Ppt (Franzen, Z, anorg 1908, 60. 288 ) 


3 1 590 

4 1 641 

5 ' 1 709 


(Bodtker, Z. phys Ch 1897, 22. 510 ) 

Calcium hydroxylamine chloride, CaCl 2 , 
3NH 2 OH, HC1 

(Antonow, J. Russ Phys Cheip. Soc. 1906, 
37. 479.) 


Calcium chloride hydroxylamine, CaCk 
NH 2 0H+5H 2 0 

Not hygrosoopic (Antonow, J. Russ. 
Phys Chem. Soc 1905, 37. 479.) 

CaCk 2NH,OH 

+H 2 0. Aqueous solution sat. at 20° con- 
tains 56.6 pts salt. 

+2H 2 0 (Antonow, l. c ) 
2CaCl 2 ,3NH 2 0H+(3H 2 0. (Antonow,! c.) 
2CaCl 2 , SNHjOH +4H 2 0 (Antonow, l.c.) 


Calcium iodine bichloride, 2IC1 8 , CaCl 2 ~f- 
8H 2 0. 

Hydroscopic. (Weinland, Z anorg. 1902, 
30. 142.) 


Calcium chloride lead oxide, CaCl 2 , 3PbO + 

3HjO. 

See Calcium lead oxychloride. 


CaClj, but alf dissolves on heating, (v. Bons- 
dorff, 1829.) 

CaCls, 2HgCl 2 -)-6H20 Deliquescent. 
Very sol in H 2 0. (v. Bonsdorff ) 

CaCl 2 , 6HgCl 2 -)-6H 2 0 Very deliquescent. 
Decomp by H 2 0 (Stiomholxn, J. pr 1902, 
(2) 66. 521.) 


Calcium lead chloride, basic. 

See Calcium lead oxychloride. 


Calcium chloroferrite, CaO, CaCls, Fe 2 0 3 
Insol m H 2 0 (le Chatelicr, C. R. 99. 276.) 

Calcium chlorofluoride, CaF 2 , CaCl 2 
Decomp. by H a O, by very dil. HC1, HN0 3 
or acetic acid, by hot dil or cone. H 2 S0 4 , 
Sol. in cone. HC1 or HNO s . Insol. in, and not 
decomp by cold or boiling alcohol. (Defacqz, 
A ch. 1904, (8) 1. 355 ) 

Calciulh cyanamide, basic, CN 2 (OaOH) 2 -t- 
6H 2 0 

SI. sol. mHjO. (Meyer, J pr 1878, (2) 18. 
425 ) 


Calcium magnesium chloride, CaCk 2MgCl 2 
+12H 2 0 

Min Tachhydnte. Deliquescent 
100 pts H 2 0 dissolve 160 3 pts at 18.75°. 
By dissolving 20 pts in 80 pts. H 2 0 the temp 
is raised 7.75°. (Bischof ) 

Calcium mercuric chloride, basic, CaCk 
2Hg0+4H»0, 

See Calcium mercuric oxychloride. 


Calcium cyanamide, CaCN 2 
Decomp. by H 2 0. (Meyer, J, pr 1878, (2) 
18. 425.) 

Calcium sutfluoride, CaF. 

Decomp. by H 2 0. 

Sol. m hot dil. HC1 and somewhat sol. m 
dil. acetic acid. 

Somewhat sol. in boding absolute alcohol. 
(Wohler, Z anorg. 1909, 61. 81 ) 


Calcium thallic chloride, 2TlCkCaCl2+ 
6H*0. 

Can be oiyst from H s O. (Gewecke A. 
1909, 366. 222.) 

Calcium tin (stannic) chloride. 

See Chlorostannate, calcium. 


Calcium fluoride, CaF 2 
Sol in 26,923 pts H 2 0 at 15.5° (Wdson, 
Ch. Gaz 1850. 366 ) 

1 1. H 2 0 dissolves 16 mg. CaF 2 at 18°. 
(Kohliausoh, Z phys. Ch. 1904, 60. 356.) 

16,3 mg mil. of sat. solution at 18°. 
(Kohlrausch, Z phys Ch. 1908, 64. 168 ) 
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When pptd not completely insol m H 2 0; 
scarcely sol in dil., more sol. in cone HC1+ 
Aq, decomp, by cone. H 2 S0 4 , not decomp by 
dil. alkaline solutions. (Fresemus ) 
Notdecomp by cone. H 2 S0 4 below 40°, but 
1 forms a transparent syrup. CaF 2 is pptd. 
from this solution by addition of H 2 0. 

Sol m cone HC1, and HNOa+Aq m the 
same way, but the liquid is not viscid Very 
si. sol m HF. Boiling HCluf-Aq dissolves 
slightly Decomp by boiling HN0 3 +Aq 
Sol in NH 4 salts +Aq. (Rose.) 

Partly decomp by boiling K 2 C0 3 , and 
Na 2 C0 3 +Aq. (Dulong, A. ch. 82. 278.) 

Insol in liquid HF. (Franklin, Z anorg. 
1905, 46. 2 ) 

Insol in acetone (Naumann, B 1904, 37. 
4329 ) 

Insol m methyl acetate. (Naumann, B. 

1909, 42. 3790.) 

Insol. in ethyl acetate (Naumann, B 

1910, 43. 314.) 

Mm. Fluonte (Fluorspar). Calculated 
irom electrical conductivity of CaF 2 -)-Aq, 
1 1 H 2 0 dissolves 14 mg CaF 2 at 18°. (Ivohl- 
lausch and Rose, Z phys. Ch 12. 241 ) 

Calcium hydrogen fluoride, CaH 2 F 4 +6H 2 0 
Decomp, by boiling H a O. Sol. m HF+Aq. 
(Fremy, A ch (3) 47 . 35 ) 

Calcium tantalum fluoride. 

See Fluotantalate, calcium. 

Calcium stannic fluoride. , 

See Fluostannate, calcium. 

Calcium titanium fluoride. 

See Fluotitanate, calcium. 

Calcium fluoiodide, CaF 2 ,CaI 2 . , 

Very deliquescent Decomp, by cold H 2 0, 
nioie rapidly by hot H a O. by dil HC1, HNOj, 
H 2 S0 4 cone. H 2 S0 4 , ancf by aloohol and by 
ether if these leagents are not absolute. (De- 
facqz r A ch 1904, (8) 1. 358) 

Calcium hydride, CaH. 

Decomp, by IICl+Aq (Winkler, B 24. 
1975. (Moldenhauer, Z. anorg 1913,82.136) 
CaH 2 Readily decomp, by H 2 0 and dil. 
acids, almost insol m cone, acids. Insol. m 
benzene, turpentine and alkyl haloids. (Mois- 
san, C. R 1898, 127. 30-31.) 

Decomp. H 2 0 and ether, sol m dil. H 2 S0 4 
and HN0 3 ; almost msol in cono. H 2 S0 4 and 
HNOj. (von Lengyll, C. C. 1898, II 262.) 

Insol. m CC1 4 , CS 2 , alcohols and ethers. 
No known solvent. (Moissan, C C. 1903, 1. 
863.) 

Calcium hydrosulphide, CaS 2 H 2 
Cryst. with 6H 2 0. Extremely sol. in H 2 0 
and alcohol. ]4. of its weight of H 2 0 at or- 


dinary temp, more than suffices to hold it in 
solution (Divers and Slnmidzu, Cliem Soo. 
46.271.) 

Sp. gr. of aqueous solution containing 32% 
anhydrous CaS 2 H 2 (64% CaS 2 H 2 +6H,0) = 
1.255: 37 5% CaS 2 H 2 (75.5% CaS 2 H 2 + 
6H/1) ■= 1 310. (Divers and Shimidzu.) 


Calcium hydroxide, Ca0 2 H 2 . 

See also Calcium oxide. 

SI. sol in cold, and less m hot H 2 0. 



Solubility in H 2 0 1000 pts. Ca0 2 H 2 +Aq 

sat at t° contain pts. CaO. 

~~ Pts. CaO 

From Nitrate Marble Hjdrate 

0 1 362 1 381 1 430 

10 1 311 1 342 1 384 

15 1 277 1 299 1 344 

30 1 142 1.162 1 195 

45 0 996 1 005 1 033 

60 0 884 0 808 0 885 

100 0 562 0 576 0 584 

(Lamy, C R. 86. 333.) 


Solubility of CaO>H 2 in H 2 0 at t° 



1 pt. Ca0 2 H 2 is sol. in 640 pts. H a O at 19°, 
and 3081 pts. at 160° (Shenstone and Cun- 
dall, Chem. Soc 63. 550 ) 

1000 g H 2 0 dissolve 1 251 g. CaO (Carles, 
Arch. Pharm. (3) 4. 558 \ 
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0 1374 
0 1162 
0 1026 


(Zahorsky, Z. anorg. 3. 34 ) 

1 pt CaO is sol. m pts H z O at t° 

t° 15° 20° 25° 30° 35° 40° 45° 

pts H 2 0 776 813 848 885 924 902 1004 

t° 50° 55° 60° 65° 70° 75° 80° 
pts. H a O 1044 1108 1158 1244 1330 1410 1482 
(Herzfeld, C. C 1897, 1, 932.) 

100 g. sat. CaOjHj+Aq contain g CaO 
at t°: 

t° 5 10 15 20 25 

g, CaO 0.135 0 1342 0.132 0.1293 0.1254 

t° 30 35 40 50 60 

g, CaO 0.1219 0 1161 0.1119 0.0981 0.0879 


t° 


70 


g. CaO 0.0781 0 074 0.0696 0 0597 
(Guthrie, J. Soc Chem. Ind. 1901, 20. 223.) 

Solubility m H 2 0 at high temp 
1 litre of the solution contains at’ 

120° 150° 190° 

0.305 0.169 0.084 g. CaO 

(Herold, Z. elektrochem. 1905, 11. 421 ) 
Solubility m H z O at t°. 


g CaO is sol. m g HiO at 


1083 0 
1179 0 
1274 8 


(Moody, Chem. Soc. 1908, 93. 1772.) 

Sat. CaOsHa+Aq contains at: 

95° 76° 

1 0.0580 0.0705% by wt. CaO 

(Tschugaeff, Z. anorg. 1914, 86. 159.) 

100 g sat. solution of CaO a H 2 in H 2 0 at I 
25° oontain 0 117 g. Ca0 2 H z . (Cameron and 
~ ’ ’ s Ch. 1911, 16. 70.) 1 

n most acids. 




..,.4 m H a BOa +Aq at 30° (Sboigi, Real 
Ac Line 1913, (5) 22. I, 715 and 798.) 

Sol. in NH 4 C1+Aq Much more sol in 
NaCl+Aq than m H a O (Rose ) 

Solubility of CaO.Ho m NH 4 C1+Aq at 25°. > 


Concentration of NHiCl +Aq j 


0 00 
21 76 
43 52 


20 22 
29 08 
39 23 
59 68 


(Noyes and Chapin, Z phys Ch. 1899, 28. 


Solubility of Ch 0 2 H 2 m CaCl 2 + Aq 100 pts. 
CaCl a +Aq of given strength dissolve pts. 


tl 

II 

a_ 

CaCU+Aq 
15% CaCls 

1 

it 

•?0 

to 

og 

Om 

fg 

& 

0 1370 

0 1100 
0.1020 

0 0936 

0 0906 

0 lUfll 
OHIO 
0 1313 
0 1328 
0 1389 

0 1993 
O 1781 

0 1700 
0 1736 1 
0 1842 | 

0 2249 

0 2204 

0 2325 

0 KiGl* 
0 3030*1 
0 2989 

03710 

0 1830* 
0 3084* 
0.30(14 

0 4122 

0 4922 


* In these ernes, ppts of 3CnO, CaCU+lSHjO tvete 
irmed, 

(Zahoisky, Z anorg. 3. 34.) 

See also CaCl 2 +Ca0 2 H 2 under Calcium 
chloride. * 

Solubility in Ca(NO s ) a +Aq at 25° 


25^/25® 


Ca(OH)s 

!a(OH)i and solid solutio 
CaO, xNsOj, ylliO 


ihd solution CaO, xNtOj, 
yHaO and Ca(NO«)j, 
3J4H a O 

\ Ca(NO,)j, 3 HHjO 
Ca(N0 3 )s, 3HH:0 and 

Ca(NO«)i, 4H:0 
Ca(NOj)j, 4HaO 



CALCIUM HYDROXIDE 


0 1150 0 

0.0078 4.84 

0 1074 9 36 

0 1193 13.77 

0 1444 22.46 

0 1650 27.83 


0 3060 44 44 
0 2802 45,28 
0 2314 47 79 
0 1894 51 07 
0 1659 53.20 
0 1486 55.25 


KC1 is a maximum for all temps, when, the 
solution contains about 60 g of salt per 1 
. It is a minimum at any fixed temp when the 
solution is sat , the solubility then bemg 
much less than in 'pure H 2 0 of the same temp 
A solution of NaCl dissolves more lime at all 
_ temps, and concentrations than a correspond- 
ing solution of IvCl. In all cases the maximum 
solubility of lime occurs when the temp is 
lowest With solutions of all concentrations 
the solubility decreases regularly as the temp, 
increases (Cabot. J Soc Chem Ind. 1897, 
16. 417-419.) 

Solubility in KCl+Aq increases with in- 
creased quantities of KC1 and then dimin- 
ishes, beoommg less than the solubility in 
HjO alone (Kernot, Gazz, ch. it 1908, 38. 
(1) 532.) 

KOH or NaOII+Aq containing 1 pt KOH 
, or NaOH in 100 pts. H 2 0 do not dissolve 
more than Vsoooo pt Ca0 2 H 2 , but it is sol. in 
NH 4 OH+Aq. (Pelouze, A ch (3) 33. 11.) 


Solubility in NaOH+Aq at t‘ 


(d’Anselme, Bull. Soc 1003, (3) 29. 936 ) 


Solubility of CaO m NaCl+NaOH+Aq. 


Solubihty of CaO in KC1 and NaCl+Aq. I 
Curves are given which show that the solu- 1 
bility of lime m solutions of either NaCl or I 


(Maigret, Bull. Soc. 1905, (3) 33. 631.) 
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Solubility of Ca0 2 H 2 m CaS0 4 +Aq at 25°. 


solution 


CaSO. I Cap 


0 

0 0391 
0 0666 
0.0955 
0 1214 


0 1588 
0 1634 
0.1722 
0 1853 
0 1918 
0 2030 
0 2126 


0 1166 
0 1141 
0 1150 
0 1215 
0,1242 
0.1222 
0.0939 
0 0611 
0 0349 
0 0176 
0 0062 
0 


CnO 




CaOaHa 



(Cameron and Bell, J. Am. Chem. Soo 1006, 
28. 1220.) 


Insol in liquid NH 3 . (Franldm, Am Ch 
J 1898,20.827.) 

Alcohol dissolves traces 
Methyl alcohol foima colloidal solution 
containing 1 125 g per 1. (Neuberg and 
Rewald, Biocliem. Z 1908, 9. 545 ) 

Insol m ethei . 

Insol. m acetone. (Nauinarm, B. 1904, 37. 
4320 ,) 

Insol. m acetone and in methylal (Eid- 
mann, C. C. 1899, II 1014 ) 

Insol m methyl acetate (Naumami, B. 
1909, 42. 3790 ) 

Insol in ethyl acetate (Naumann, B. 
1904, 37. 3601 ) 

Much more sol. m glycerine, or sugar-)- Aq 
than m H 2 0 


Solubility of CaO m glycerine 


Wt of 
glycerine m 
loo com of 
solution 


tion of CaO to 
glycerine 


CaO 


Glycerine 


10 00 
5 00 
2 86 
2 50 
2 00 


0 370 
0 240 
0 196 
0.192 
0 186 
0.165 


96 4 
95 4 
93 6 
92 9 
91 5 
85.8 


(Bcrthelot, A eh. (3) 46. 176.) 


1000 g H,0 dissolve 1 251 g. CaO, 1000 g. 
HoO+50 g glycenne dissolve 1.865 g. CaO; 
1000 g HiO+100 g. glycerine dissolve 2 583 
g CaO; 1000 g. H 2 0 +200 g. glycerine dis- 
solve 4 040 g. CaO, 1000 g H 2 O+40D g 
glycerine dissolve 6.569 g. CaO (Carles, 
Arch Pharm (3) 4. 558.) 

Insol in pure glycerine. 


Solubility of CaOiHj in glycerine +Aq at 25°. 
G=g glycerine in 100 g. glycenne+Aq. 
MCa(OH 2 ) =millimols sol in 100 cc. glyc- 
enne-fAq. 


7 15 
20 44 
31 55 
40 95 
48 7 


4 3 
8 13 
14 9 
22 5 
40 1 
44 0 
95 8 


1 0003 
1 0244 
1.0537 
1 0842 
1 1137 
1 1356 
1 2027 


(Herz and Enoch, Z. anorg. 1905, 46. 193.) 


Solubility m glycerine+Aq at 25° 


| Solution contains 


% Ca(OH)j 

% glycenno 

%HjO 


0 117 

0 




0 178 

3 50 

96 

32 

1 008 

0 413 

15 59 

80 

28 


0 48 

17 84 

81 

68 

1 042 

0 88 

34 32 

64 

80 

1 088 

1 34 

55 04 

43 

62 

1 149 


Solid phase in this system is Ca0 2 H 2 , 
(Cameron and Patten, J phys. Cliem, 1911. 
15. 71 ) 


100 pts sugar dissolt ed in HsO dissoh c 55 II pts 
CaO (Osann),*50 pts CaO (Urc), 49 0 pts CaO 
(Darnell), 2D-30 0 pts CaO (Hunton), 23 pts CaO 


) to 1 mol sugar (bu- 
Ponal to the density and 
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Solubility of CaO m dil. sugar solutions. 


Solubility m sugar +Aq at 25 3 


0 484 
0 433 
Q 364 
0 326 
0,316 
0 281 
0 264 
0 194 
0 172 
0 154 
0 148 


17 8 

18 0 

19 0 

20 8 
21 0 
21 6 


82 0 
81 0 
79 2 
79 0 
78 4 
67 3 
52 6 
78 4 


(Berthelot, A. ch. (3) 46. 176.) 
Solubility m sugar +Aq at t°. 


0 7814 

0 9120 

1 4000 
1 0930 

4 754 

5 730 

10 159 

11 200 
12 500 
13.930 
14 487 
16 410 


0 625 
0 964 
2 084 


5 73 

6 12 
6 25 

6 51 

7 55 


27 7 
27 1 
27 5 
27 2 
27 3 
27.9 

27 5 

28 0 


27 4 
27.7 
27 5 
27 9 
27 3 


t Ca(OH)a 


0 117 
0 188 

0 730 

1 355 

2 31 

3 21 

4 57 

6 07 


0 

0 62 
4 82 
7 50 
9 87 
11 90 
15 10 
17 42 
19 86 


99 19 
94 50 
91 12 


73 07 


1 021 
1 037 
1 051 
1 067 
1 092 
1 109 
1 123 


The solid phase m this system consists of a 
series of solid solutions with Ca(OH) 2 a limit- 
ing case 

(Cameron and Pattec, J phys. Cliem 1911, 
15.70) 

Solubility of CaO m sugar +Aq at 80°. 


0 117 19 50 0 35S 
9 90 0 189 24 60 0 458 
14 75 0 230 29 70 1,017 


Solid phase, Ca0 3 H 2 

(von Guuieken, Proc. Kon, Akad v Wet- 
cnsch, Amsterdam, 1911, 14. 457 ) 

Solubility of CaO m mannite -f-Aq 


Wt of 
mannite in 

solution 

Wt of CaO 
contained in 
100 com of 

Slth CaO 

9 60 

4 SO 

2 40 

1 92 

1 60 

1 37 

1 20 

1 07 

0 96 

0 192 

0 096 

0 000 

0 753 

0 372 

0 255 

0 225 

0 207 

0 194 

0 193 

0 190 

0 186 

0 155 
0.164 

0 148 


84 9 
55 4 


(Weisbei-g, Bull Soe, 1899, (3) 21. 775.) 


(Berthelot, A oh. (3) 46. 176 ) 

Solutions of CaO in sugar, mannite, or gly- 
cerine afford an abundant ppt. on beingi 
heated, but this redissolves on cooling 
(Berthelot ) 

Sol in Borbite+Aq (Pelouze), si sol. 
__ quercite+Aq. Sol m monobasic Ca sac- 
chaiate+Aq (Pekgot ) Much more sol. m 
gelatine+Aq than m pure H 2 0. 

Calcium hydroxyhydrosulphide, Ca(OH)SH + 
3H 2 0. 

Easily sol. m H.O with almost immediate 
■enmnnsit.inn. Insol. in alcohol, but slnwlv 
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decomp, thereby (Divers and Shimidzu, 
Cliem Soc 46. 270 ) 

Calcium subiodide, Cal. 

Decomp, by moisture. (Wohler, Z anorg 
1909, 61. 73 ) 

Calcium iodide, Cal 2 
Deliquescent 100 pts H 2 0 dissolve — 
at 0° 20° 40° 43° 92° 

192 204 228 286 435 pts. Cal 2 

(Kramers, Pogg 103. 65.) 

Sp gr. of Cal 2 +Aq at 19.5° containing. 

5 10 15 20 25 30% Cal 2 , 

1.044 1.09 1 14 1 198 1 26 1 321 

35 40 45 50 ' 55 60% Cal 2 . 

1 398 1 477 1.567 1.665 1.78 1.91 
(Kremers, calculated by Gerlaeh, Z anal. 
8. 285 ) 

Sol m absolute alcohol. (Gay-Lussao, A 
oh. 91. 57.) 

Sol, m acetone. (Naumonn, B 1904, 37. 
4328, Eidmann, C C 1899, II. 1014.) 

Sol in ethyl acetate (Naumann, B. 1910, 
43. 314 ) 

+4H 2 0. (Kuznetzov, C A. 1911. 842 ) 
-j-OH.jO. Sat aq. solution contains at 
—22° +7° 10° 19° 

01 0 65 0 65.1 66.3% salt 

51° 64° 130° 248° 

69.4 75.9 81 3 S7.1% salt 

ifitard, A. ch. 1894, (7) 2. 543.) 

+7H 2 0, (Kuznetzov.) 

Calcium periodide, CaI 2 +15H 2 0 
(Mosmer, A. ch. 1897. (7) 12. 401.) 

Cal,. (Herz and Bulla, Z. anorg. 1911, 71. 
255.) 

Calcium mercuric iodide, CaI 2 ,HgI 3 +8H 2 0. 

Very deliquescent. Sol. m H 2 0, alcohols, 
allyl iodide, aldehyde, acetic acid, ethyl oxal- 
nte and aniline SI. sol in nitrobenzene 
Completely insol. in CHClj, CCl,, ethyl 
iodide, ethylene bromide, C 9 H B , monoohlor- 
benzene and toluene. (Dubom, C R. 1906, 
142. 573.) 

" 3CaL, 4HgI 2 +24H 2 0 Sol m H a O with 
pptn. of red Sgl 2 . 

Very sol m alcohols, glycerine, ethyl ace- 
tate, methyl and isobutyl propionate, allyl 
iodide, aldehyde, acetone, aniline and ethyl 
oxalate Insol or si. sol m nitrobenzene. 
Insol in CHC1 3 , C»H«, ethyl iodide, mono- 
chlorbenzene, etc. (Dubom, C. R. 1906, 142. 
397.) 

Cal 2 , 2HgI 2 . 

Decomp, by HjO. (Boullay ) 

Cal 2 , 5HgI 2 +8II 2 0. Deeomp by H 2 0, 


alcohols, glycerine, aldehyde, and acetic acid, 
slowly bv nitrobenzene and ethyl oxalate. 
Insol in mouoehlorbenzene, toluene, CHC1 3 
and ethylene bromide (Duboin, l. c) 

Calcium silver iodide, Cdl 2 , 2AgI+6H 2 0 
Immediately decomp by H s O (Simpson, 
Roy Soc Proc 27. 120.) 

Calcium zinc iodide, Cal 2 , ZnI 2 +8H 2 0 
Very hydroscopic. (Ephraim, Z anorg. 
1910, 67. 384 ) 

Calcium iodide ammonia, Cnl 2 , 6NII S 
(Isambert, C. R 66. 1259.) 

Calcium nitride, Ca 3 N 2 
Sol. in dil acids; msol in cone, (water free) 
acids (Moissan, C. R. 1898, 127. 499.) 

Calcium oxide, CaO. 

Decomp, by H 2 0, with evolution of much 
heat, to form CaO a H 2 , which see for solubility 
m H 2 C, ete. 

Calcium peroxide, CaO a 
Very si. scl. in H 2 0, easily sol. m acids, 
and NH< salts+Aq Insol m NH 4 OH-j-Aq 
fConroy, Chem. Soc (2) 11, 808.) 

+2H 2 0. True composition is Ca0 2 H 2 4- 
H„0 2 . (de Fororand, C, R 1900, 130. 1390.) 

+8H 2 0. Efflorescent, Difficultly sol. in 
H 2 0 with gradual decomp, Insol m alcohol 
or ether (Qay-Lussac and Thfinard, A ch 
(2) 8. 313 ) 

Calcium oxybromide, 3CaO, CaBr 2 +16H 2 0. 

Decomp, by H 2 0 and alcohol Very easily 
sol. in hydracids and dil. HNO s . (Tassily, 
C. R. 1894, 119. 372.) 

Calcium oxychloride, Ca40 3 Cl 2 -l-15H 2 0 = 
3CaO, CaCh.+loHoO. 

Decomp, by H 2 0 or alcohol. (Rose ) 
Formula ib Ca 2 H0 2 Cl+7H 2 0. (Gnmshaw, 
C N. 30. 280.) 

+16H 2 0. Deeomp. by H 2 0 mto Ca0 2 H 2 
and CaCl 2 untd a maximum of 85 g. CaCl 2 
are dissolved per litre. (Ditte, C. R. 91. 576 ) 
4CaO, CaCl 2 +14JEI 2 0 (Schreinemakers 
and Figee, Chem. Weekbl. 1911, 8. 685 ) 
CaO,CaCl 2 . (Schreinemakers and Figee ) 

Calcium lead oxychloride, CaCl 2 , CaO, 2PbO 
+4H 2 0. 

Sol in H s O with deeomp (Andre, C. R. 
104. 359.) 

CaCls, 3Pb0+3H 2 0. (AndrA) 

Calcium mercuric oxychloride, CaCl 2 , 2HgO 
+4H 2 0 

Deeomp. immediately by H 2 0. (Klinger, 
B 16.997.) 
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Calcium oxyiodide, 3CaO, Cal2+16H20. 

Decomp, by H 2 0, alcohol, and acids. Sol 
m hydiacids and in very dil. HN0 3 . (Tassily, 
C R 1894, 119. 372 ) 

.■Calcium oxysulphide, Ca<0 a S 4 + 12H 2 0 = 

' 3CaO, CaS 4 +12H 2 0. 

Decomp by H 2 0. Not acted on by ab- 
solute alcohol. (Schone, Pogg 117. 77 ) 
Accra dmg to Geuther (A 224. 178)=CaS a , 
2CaO+10, or 11H 2 0. Sol in dil HCl+Aq 
with separation of S. 

Ca s 04S4+18H 2 0=4CaO, CaS4+18H 2 0. 
Decomp, by H 2 0, but not acted on by a 
solute alcohol. (Schone, Pogg 117 82.) 

According to Geuther (A. 224. 178) = CaS 3 , 
3CaO+14, or 15H a O 
Ca,O 6 S t +20H 2 O=5CaO, CaS»+20H2O 
(Rose, Pogg 66. 433.) 

Sol. m 400 pts. cold, decomp, by boiling 
H 2 0 (Buchner) , si sol in cold, much more in 
hot H2O, but it is not deposited on cooling 
Aqueous solution sat. at 6-7 2° has sp. gr. = 
1.0105 (Herschel); sol in alcohol (Gay-Lus- 
sac); msol. m alcohol (Gmelin). 


Calcium phosphide, CaP. 

Deliquescent. Decomp in mois. 
with H 2 0 N ot attacked by cone. HNO a , but 
dccomp. by dil HNOa+Aq (Thdnard, A 
ch. (3) 14. 14 ) 

Ca 8 Pa Crystallized. 

Decomp, by II 2 0. 

Not attacked by cone. H 2 S04. Violently 
attacked by dil. H2SO4 , 

Not attacked by abs alcohol, ether, ben- 
zene or oil of turpentine (Moissan, C R 
1899, 128. 792.) 

Ca a P a Insol in liquid CO2. (Bllchner, 
Z phys Ch 1906, 64. 674.) 

Calcium selemde, CaSe. ' 

SI sol. m HjO, Veiy easily decomp. 
(Fabre, C R. 102. 1469.) 

Calcium silicide, CaSi2. 

Slowly decomp, by H s O, sol. in cone. H2SO4 
and dil HNOa with evolution of H 2 . With 
cone. HC1 it gives H a , Si and silicon hydnde; 
with dil. HC1, H a and a yellow substance. 
Sol. m alkah+Aq or NH a +Aq with evolu- 
tion of H 2 (Moissan, C. R. 1902, 134. 505.) 
Two modifications: 

(a) Only si. sol. in HNO s ; decomp H a O to 
give an insol. ppt. on addition of HC1. 

(b) Easily sol in HNO a and acetic acid; 
deeomp HC1 to give a ppt which is sol. in 

> KOH+Aq. fde Chalmot, Am. Ch. J. 1896, 
18, 320.) 

Ca 3 Si 2 . Slowly decomp, by H a O, rapidly 
by dil. acetic acid or by H 2 SOa+Aq without 
evolution' of spontaneously inflammable gas. 
(Honigschmid, M, 1909, 30. 497 ) 

; Decomp, by dil mm. acids, with evolution 


(Hack- 
Decomp 

I by acetic 

acid Sol in dil. alkali and alkali carbonates 
+Aq. Hardly attacked by cone H2SO4 or 
HNO a (Kolb, Z anorg 1909, 64. 349.) 

CruSiio Easily decomp by boiling with 
H a O Decomp by dil. acetic acid, ail. or 
cone IICl. (Kolb, Z. anorg 1909, 64. 349 
and 356 ) 

Calcium silicomtnde, CaSi2N 3 

(Kolb, Z. anorg 1909, 64. 363.) 

Ga2Si 3 N4. Slowly decomp, by boiling with 
H a O, somewhat more rapidly with dil NaOH 
+Aq Slowly decomp, by cone HC1 (Kolb, 
l c.) 

CanSiioNi,, Completely decomp byHCl, 
(Kolb, l. c ) 

Calcium sulphide, CaS. 

500 pts. H a O dissolve 1 pt CaS completely, 
less H a O dissolves out CaS 2 H 2 and leaves 
Ca0 2 H 2 Veiy much H 2 0 decomposes com- 
pletely into Ca0 2 H 2 and H2S. (Bechamp, A. 
ch (4) 16. 222 ) 

Not decomp, by H a O, and only si. sol. 
therein at ordinary temp. (Pelouze.) 

Aftei 48 hours contact, with CaS, 1 1. HaO 
contains at 

10° 18° 40° 60° 90° 

0.15 0.23 0.30 0 48 0 33 g CaS. 

After boiling for 2 hours, 0.27 g CaS is 
dissolved, addition of NaCl diminishes solu- 
bility, but NajSO, increases it. Lime-water 
dissolves at 14° 0.18 g CaS, the same amount 
.which H a O dissolves at 60° Milk of lime 
dissolves 0.55 g. at 60°. HaO containing 3 to 
79 g Na a O pel- litre dissolves only traces of 
CaS at 10°, but at 40-60', or by boiling, a 
large amount of Na 2 S is formed. (Kolb, A. 
,ch. (4) 7. 126 ) 

501 in 12,600 pts H s O at 12.6° (Seheurer- 
Kestner, Rdpert. chim. nppl. 1862. 331.) 

Sat NaaCOa+Aq has scarcely any action 

1 CaS, but a dilute solution has more action. 
(Kolb.) 

" ’ H„(i Bnn fiiunmir. fomunct oaoi. 

Ch. 


Sol in H2O and sulphur, forming CaS 4 . 
Insol. in liquid NH a (Franklin, Am 


!7,) . 


Insol’, in methyl acetate (Naumann, B. 
1909,42.3790.) 

Insol. m ethyl acetate (Naumann, B. 
1904 37* 3601.) 

‘ Insol in methylal. (Eidmann, C. C. 1899, 

^ScdAn^lO pts glyceime (Cap and Garot, 

J. Phai-m. (3) 26. 81 ) , „ „ 

Sol. in sugar+Aq (Stolle, C, C. 1900, I. 
1044) 

Calcium febasulphide, CaS 4 
Known only m solution. 



CALCIUM SULPHIDE 


Calcium /icntasulphide, CoSe- 
Sol m II 5.O and alcohol. (Berzelius ) 
Exist* only in aqueous solution (Schone* 
Pogg 117 73.) 


Calcium hydroxyl sulphide. Cn(OH)SH+ 
3H»0. 

Easily sol m H>0 with immediate decomp 
and separation of Ca(OH)j. Insol m alcohol, 
but slowly decomp thereby (Diveis and 
Shumdzu, Chem. Soc 46 270 ) 


Calcium stannic sulphide. 

Sec Sulphostannate, calcium. 


Calomel. 

See Mercurous chloride. 


Carbamic acid. 


Ammomum carbamate acid carbonate (com- 
ma cud carbonate of ammonia) 

See Carbonate carbamate, ammonium hy- 
drogen. 

1 salts of hartshorn), 2NH 4 HC0 8 , 

NH 4 CONH,. 

See Carbonate carbamate, ammonium hy- 
drogen. 


Carbazote silicon, C2S1N. 

Insol, in acids, even HF; also in boiling 
KOH+Aq (Schutzenbeiger and Colson, 
C R, 92 1508.) 


Carbon boride, CB« 

Insol. m boding HN0 3 +Aq. (Joly, C R 
97. 456 ) 


Carbon suboxide, C 3 0 2 . 

B.-pt +7° at 761 min 
Sol in H 2 0 with formation of malonic acid. 
Slowly decomp on standing in a sealed 
tube (Diels, B. 1906, 39. 696 ) 


b recently boiled HaO (Dja 
soi m i» voia HaO (de Saussura ) 
eSoI in 27 voia H 2 O (Dalton) 

100 voia H 2 0 dissolve 6 2 vote CO at 18°. 


Solubility of CO m H 2 0 ■ 1 vol H z O at t° dis- 
• solves V vols. CO reduced to 0° and 760 mm. 



Coefficient of absorption =0 032874 — 
0.000816321^0.000016421 t s . (Bunsen and 
Pauli, A. 93. 16.) 


Carbon, C. 

Insol. m all solvents. 

Diamond is unacted upon by KClOa+fum. 
HNOj, graphite forms graphitic acid ' by 
KClOa+fum. HN0 3 ; amorphous carbon is 
sol. in KClOs+fum. HNO s (Berthelot, A. 
eh (4) 19. 399.) 

Diamond is sol m molten iron at 1160° 
Amorphous carbon is insol. in molten iron at 
11G0°, but becomes sol. therein by heating to 
1400° (Hempel, B. 18. 998 ) 

Insol m liquid COj. (Buchner, Z. phys. 
Ch. 1906, 64. 674.) 

Chaicoal is insol m liqmd NH 3 . (Gore, 
. Am Ch J 1898, 20. 830.) 

The quantity of cat bon. dissolved by iron 
diminishes by increasing phosphorus, falling 
by about 0 5% for eaoh additional 2 0% of 
phosphorus (Fettweis, Metallurgy, 1906, 
3. 60.) 

Solubility in iron is reduced by the presence 
of tin and of sulphui. (Wtlst, Metallurgy, 
1908, 3. 169.) 

The solubility of C m iron is increased bv 
the presence of cluomium, 9 2% C dissolved 
"(ben 62% Cr is present m the mixture. 
(Goerens, Metalluigie, 1907, 4. 18.) 


Solubility of CO in H 2 0. 

/3=Vol CO absorbed by 1 vol H 2 0 at a 
partial pressure of 760 mm 

/3‘ = Vol. CO (reduoed to 0° and 700 mm ) 
absorbed by 1 vol. of H s O under a total pres- 
suie of 760 mm 

q = g. CO dissolved by 100 g. HjO at a 
total pressure of 760 mm. 


0 03537 


0 02816 
0 02543 
0 02319 
0 02142 


70 


100 


0.01775 
0 01615 
0 01488 
0 01440 
0 01430 
0 01420 
0 01410 


0 03516 
0 03122 
0 02782 
0 02501 
0 02266 
0 02076 
0.01915 
0 01647 
0 01420 
0 01197 
0 00998 
0 00762 
0 00438 
0 00000 


0.0044 


0 0035 
0 0031 
0 0028 
0 0026 
0.0024 
0.0021 
0 0018 
0 0015 
0 0013 
0 0010 
0 0006 
0 0000 


(Winkler, B. 1901, 34. 1416.) 
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Solubility in H 2 0 at various pressur 
V= Volume of the absorbing liquid. 


31 039 com. 19 0 0 9176 0 02716 

1 1506 0 02717 

1 3897 0 02715 

1 7044 0 02712 

2 1239 0 02708 

2 7173 0 02701 

3 2576 0 02693 

3 9311 0 02689 

4 4584 0 02680 

5 2470 0 02673 

6 0346 0 02665 

6 6303 0 02654 

7 1842 , 0 02636 

7 9542 ^ 0 02617 

(Cassuto, Phys Zeit. 1904, 5. 236.) 

Coefficient of absolution of CO in H 2 0 at 
25° equals 0 0154. (Findlay and Cieighton, 
Bioohem. J 1911, 6. 294 ) 

Cuprous chloride in an hydrochloric acid or 
ammomacal solution, and ammomacal solu- 
tions of cupious salts absorb large amounts 
of CO. (Leblanc, C R, 30. 488.) 

Cuprous chloride dissolved in HCl-f Aq ab- 
sorbs 15-20 vols CO. (Berthelot, A. ch. (3) 
51. 66.) 

Absoibed by KOH, NaOH, Ba(OH) 2 , and 
Ca(OH) 2 +Aq, more readily by ether, aloohol, 
and wood spirit, with formation of formic 
acid (Berthelot, A. ch (3) 61. 463.) 

Sol. m HCN. (Bottmger, B 10. 1122 ) 

1 vol alcohol absorbs 0 20443 vols CO 
gas at all temperatmes between 0° and 25° 
(Carms, A 94. 135 ) 


; 18°, 100 vols olive oil (0 916 sp 
it 18°, 100 vols sat KCl+Aq (1 


Solubility in alcohol+Aq 
% alcohol 

bv weight 0 00 9.09 16 67 23 08 

Solubility 2 41 1.87 1.75 1 68 

% alcohol 

by weight 28 57 33 33 50.00 

Solubility 1.50 1.94 3.20 

(Lubarsch, W. Ann. 1889, 37. 524.) 


Solubility of CO in organic solvents. 


Solvent 

Solubility at 
20° C 

Sol 26° C?. a * 

Glycerine 

Not 


Water 

measurable 
0 02404 

0 02586 

Aniline 

0 05358 

0 05055 

Carbon bisulphide 

0 08314 

0 08112 

Nitrobenzene 

0 09366 

0 09105 

Benzene 

0 1707 

0 1645 

Glacial acetic acid 

0 1714 

0 1689 

Amyl alcohol 

0 1714 

0 . 1706 

Xylene 

0 1781 

0 1744 

Toluene 

0 1808 

0.1742 

Ethyl alcohol 
(99 8%) 

0 1921 

0 1901 

Chlorofoim 

0 1954 

0 1897 

Methyl alcohol 

0 1955 

0 1830 

Amyl acetate 

0 2140 

0 2108 

Acetone 

0 2225 

0 2128 

Isobutyl acetate 

0 2365 

0 2314 

Ethyl acetate 

0 2516 

0 2419 

(Just, Z. phys. Ch 1901, 3 

7 . 361 ) 


Solubility of CO in ether at 0° =0 3618, and 
at 10° =0.3842 (Christoff, Z phys. Ch 
1912, 79 . 459 ) 


Solubility .ofCOJto.oigamo mixtures 

CO in benzene* and naphthalene at 25°C. 


of naphthalene* 

Per cent by weight 

* .Solubility of 

CO 

0 

100 

0 174 

11 52 

88 48 

0 164 

11 65 

88 35 

0 103 

23 98 

76 02 

0 149 

23 60 

76 40 

0 148 

32.35 

67 65 

0 142 

32 74 

67 26 

0 143 

33 79 

66 21 

0 141 

(Skmow, Z 

. phys Ch 1902, 41. 144.) 


* See under Oxygen. 


CO m benzene and phenauthrene at 25° C 



0 100 0 174 
10 48 89 52 0.144 
10 48 89 52 0 144 
10 22 80 78 0 132 
18.99 81 01 0 133 
27 04 72 96 0 128 
27 39 72 61 0 127 

(Skirrow.) 
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CO in benzene and a-naphthol at 25“ C. 

1 CO in toluene and naphtha' 

lene at 25“ C. 

Per cent by weight 
of a-nnphthol 

iPerernt by weight 

Solubility of 

Por cent by weight 
of naphthalene 

Per cent by weight 
of toluene 

, Solubility of 

0 

3 48 

6.75 

6 59 

12 10 

11 81 

100 

96 52 

93 25 

93 41 

87 90 

88 19 

0 174 
0.149 

0 145 
0.144 
' 0 139 

0 139 

0 

7 13 
7.10 

15 10 

15 13 

22 76 
22.58 

100 

92 87 

92,9 

84 9 

84 87 

77 25 

77 42 

0 182 ' 

0 169 

0 171 

0 101 

0 161 

0 153 

0 154 

(Skirrow.) 

CO in benzene and /9-naphthol at 25° C 

(Skirrow.) 

CO m toluene and phenanthrene at 25“ C. 

Percent by weight 
of & nflphthol 

Per cent by weight 

Solubility of 
CO 

Per cent by weight 
of phenanthrene 

Per cent by w eight 
of toluene 

Solubility of 

CO 

0 

2.00 

4 14 

4 36 

100 

97 04 
95.86 

95 64 

0 174 

0 158 

0 151 

0 149 

0 

5 59 

6 58 

11 16 

11 20 

21 62 

21 93 

100 

94 41 

04 42 

88 84 

88 8 

78 38 

78 07 

0 182 

0 170 

0 171 

0 161 

0 161 

0 147 

0 147 

CO in benzei 

(Skirrow.) 

le and nitrobenzene at 25° C J 

(Sknrow.) 

CO in toluene and nitrobenzene at 25° C. 

Per cent by weight 
of nitrobenzene 

Pei cent by weight' 
of benzeno , 

Solubility of 

CO 

Percent by weight 
of nitrobenzene 

Perocnt by weight 

Solubility of 

CO 

0 

14 5 

14 12 

28 18 
28.14 

40 58 

40 03 

54 9 

54 0 

83 33 

83,2 

100 

100 

85 5 

So 88 

71 82 

71 86 

59 42 
50.37 

45 1 

45 1 

16 67 

16 8 

0 

0 174 

0 162 

0 162 

0 152 

0 152 

0 140 

0 140 

0 126 

0 127 

0 101 

0 102 

0 093 

o 

8 86 

8 87 1 

18 27 0 
18 19 

26 82 

26 76 

49 14 

49 02 

76 31 
76.31 

100 

100 

91 14 

91 13 

81 73 

81 81 

73 18 

73 24 

50 86 

50 98 

23 69 

23 69 

0 

0 182 

0 168 

0 108 

0 160 

0 161 

0 151 

0 151 

0 131 

0 131 

0 108 

0 108 

0 093 

(Skmrnv ) 

CO in benzene and aniline at 25° C. 

(Skirrow.) 

CO m toluene and aniline at 25° C. 

Per cent bv weight 
of aniline 

Per cent by weight 
of benzene 

Solubility of 

CO 

Percent bv weight 
of aniline ' 

Per cent by weight 
of toluene 

Solubility of 

0 

100 

0 174 

0 

100 

0 182 

12 69 

. 87.31 

0.156 

6 61 

93 39 


12 03 

87 97 

0.15S 

6 61 

93 39 

0 168 

19 57 

80 43 

0.145 

13 56 

86.44 

0 157 

19 43 

80 57 

0.144 

13 55 

86 45 

0 156 

28 43 

71 57 

0 131 

19 91 

80 09 

0 148 

28 26 

71 74 

0 131 

19 96 

80 04 

0 148 

57 68 

42,32 

0 0945 

44 64 

55 36 


57 38 

42 62 

0 0953 

44 31 

55 69 

0 116 

78.90 

21.10 

0 0689 

74 63 

25 37 

0.0768 

78.80 

21 20 

0 0684 

75 03 

24 97 

0 0753 


0 

0 053 

100 

0 

0 053 

(Skmow.) 1 

(Skirrow ) 
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CO in benzene and ethyl alcohol at 25° O. 





Solubility 
of CO 

acetic and 

weight of 
rhlnroform 

pressuie 

0 

100 

95 9 

0 174 

15 43 

84 56 

125 

0 179 

52 34 

47.66 

119 

0 181 

100 

0 

59 

0 192 


(SkuTow.) 


CO in chloroform and methyl alcohol at 25° C. j 

Per cent bv 
weight of 

Per cent by 
weight of 

Measured 

Solubility 

alcohol 

chloroform 

pressure 

of CO 

0 

100 

188 

0 207 

13 

87 

233 

0 202 

100 

0 

122 

0 196 


(Skirrow.) 


CO in acetic acid and benzene at 25° C. 

Percent by 
acetfcVeid 

Percent bv 
weight of 

“vapors 

Solubility 
of CO 

0 

100 

95 9 

0 174 

19 17 

80 83 

87 5 

0 190 

33.64 

60 46 

82 

0 198 

67.51 

32 49 

64 5 

0.199 

100 

0 

14 

0.172 


(Skirrow.) 


CO in acetic acid and toluene at 26° C. j 

Per cont by 
weight of 
acetlo acid 

Per cent by 

toluene 



pressure 

Solubility 
of CO 

0 

100 

9 

0.182 

20 48 

70.52 

31.6 

0 190 

-56.89 

43.11 

28 

0.195 

74 71 

25 29 

25.6 

0.191 

100 

0 

14 

0.172 


(SkuTow.) 


GO in acetic acid and chloroform at 25° C. j 

Per cent by 
weight of 

Per cent by 

Measured 

Solubility 

acetic acid 

ohloroform 

pressure 

of CO 

0 

100 

188 

0.206 

26.61 

73 33 

144.5 

0.207 

56.46 

43.54 

88 6 

0.19,6 

100 

0 

14 

0.172 


Per cent by 
volume of 
oaibon 
bisulphide 

Percent by 
volume of 

ilichionde 

Measured 

0 

25 

49 

81.6 

100 

100 

75 

51 

18.4 

0 

77 

231 

294 

338 

356 5 


0 147 
0.159 
0 160 
0.140 
0 083 


Coefficient of absorption for petroleum = 
0.123 at 20°, and 0.134 at 10°. (Gniewasz 
and Walfisz, Zeit. phys. Ch. 1. 70.) 

Carbon dioxide, CO2. 

Gas.— 

HaO dissolves about its own vol COj at the ordinary 
temperature (the solution obtained being of 1 0018 sp 
gr.) and pressure, and an additional vol for the pressure 
of each additional afcmospheie to which it is subjected 
Tho power of HaO to absorb COa does notmcrease in 

P 5 vols COs dissolve in 1 vol 3 h?o at 7 atrnos pressure, 
lch greater pressure is nooessary in order to m- 

the amount of gas dissolved, but up to 4 or S 

atmospheres tho amount of gas dissolved is very nearly 
--oportional to the pressure (Courbe, J Pharm 26, 

100 vols H2O at 12 78° absorb 116 vols, COa (Caven- 
dish), at 29 44°, 84 vol - nr '- ,TT 1 1 " " "" """ 

vols COa (Saussure) , at 

at 15 50°, 100 vols COa (Di 


(Rogers, Am J 
al fijO ut 5° abs. ’ 
it 10° scarcely 1 


ie°C& 


dy^tho higher the temperature. ^ But osCOi 

that boiling for )4 hourus necessary to expel it uom- 
pletely (Bergman ) 

Solubility of C0 2 in H a O. 1 vol. H 2 0 at t° 
and 760 mnj. dissolves V vols. CO a gas 
reduced to 0° and 760 mm. 


1 6126 
1 4497 
1 3901 


1.2311 
1 1847 
1.1416 
1.1018 


1.0321 
1 0020 
0 9763 
0 9619 
0 9318 
0 9150 
0 9014 


(Bunsen's Gasometry, pfc>. 287, 128, 152.) 
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1 1.797 1 086 20 26 66 17 11 

6 8 66 5 15 25 30 65 20 31 

10 16.03 9 65 30 33.74 23 35 

15 21 95 13 63 

(IVroblewski, C. R. 94. 1356.) 

Absorption of C0 2 in H 2 0 at various pres- 
sures - P= pressure m mm.; V=vols. C0 2 , 
reduced to 0° and 760° mm , absoibed by 
1 vol. H 2 0. 


Solubility in H a O at 25° = 0.8255, at 15° = 
1.070 (Geffcken, Z phys Ch. 1904, 49. 273 ) 
75 cc. HjO absorb 0.1381 g. C0 2 at 15 5° 
and 720 mm. (Chustoff, Z. phys. Ch. 1905, 
53 . 329.) 

Absorption-coefficient of C0 2 in H 2 0 at 
20° =0.877, or 1000 g. H 2 0 dissolve 878 co. 
C0 2 . (Usher, Chem. Soc. 1910, 97. 72.) 

Solubility of C0 2 in H 2 0 = 1.158 at 12° and 
0 825 at 25°. (Findlay and Slienn, Chem. 
Soc. 1911, 99. 1315.) 


Absoiption of C0 2 by H 2 0 at high pressure 
Amount of H 2 0 used | jq® ccm 
V =ccm of C0 2 absoibed by'H.O at t°, re- 
duced to a pressure of 1 kg peL sq cm. 

Vi =ccm. of C0 2 absorbed by 1 ccm of H 2 0. 


(Setschenow, M6m. Acad. St. Petersb. 22. 
Nos. 6, 7.) ^ 

Absorption coefficient of C0 2 in H 2 0 at 0° 
= 1.7308. (Prytz and Holst, W. Ann 1895, 
64. 130.) 


11 77 13 57 
14 ,82 20 00 
18 90 24 64 


(Bohr.iW. Ann. 1899, 68. 504.) 



164 


CARBON OXIDE 


Solubility of carbon dioxide m water at 26°. 
P. = Pressure m nnn. Hg 

S. = Solubility calculated according to for- 
mula for which see the original article 
(Findlay, Chem. Soc. 1910, 97. 538.) 

coefficient of absorption is 0.857 (Set- 
schenow, J. B 1876. 46.) 

Absorption of CO. by H 2 S0 4 -)-Aq. , 


8 

P 

8 

Solution 

Grams COj absorbed by 75 cc 
at 15.5° and 720 mm 

743 

752 

SOO 

841 

955 

955 

0 816 

0 817 

0 S15 

0 817 

0 816 
0.817 

1059 

1064 

1153 

1243 

1351 

1351 

0 817 

0 819 

0 818 

0 819 

0 820 

0 82Q 

Vr N H 2 SO., 

1- N H 2 SOi 

2- N H 2 SO, 
4-N H 2 S0 4 

0 1273 

0 1179 

0 1092 

0 1003 

(Christoff, Z. phys. Ch. 1905, 63. 329 ) 

(Findlay and Creighton. Chem. Soc 1910, 97. 
538) 

Solubility of carbon dioxide in water at 25°. 
P =Piessure in mm. Hg. 

S. = Solubility See above. 

Solution 

Grams CO2 absorbed by 75 cc 
at 15 5° and 720 mm 

2 5% H$0, 

io<^ “ 

20% “ 

30% “ 

40% “ 

45% “ 

70% " 

90% " 

0 1282 

0 1179 

0 0833 

0 0755 

0 0751 

0 0713 
•„ 0 0725 

0 0918 

0 1433 

P 

8 

P 

s 

755 

759 

836 

841 

927 

934 

0 826 

0 825 

0 825 

0 S26 

0 826 
0,824 

1069 

1084 

1210 

1211 

1350 

1350 

0 S25 

0 825 

0 825 

0 824 

0 826 

(Christoff, /. c ) 

Coefficient of absorption for 96% H 2 SO ( ■= 

0 926 at 20 2°. (Bohr, Z. phys. Ch. 1910, 71. 
48.) 

Absorption of C0 2 by acids 

M= Content in giam-equivalents pel liter. 
S= Solubihty (see undgr oxygen), 

Absoiption of C0 2 by HN0 3 -t-Aq. 

(Findlay and Creighton, Clicm. Soc 1912, 
101. 1460.) 

Solubihty of carbon dioxide in water at 25°. 
P = Pressure in mm. Hg 

S = Solubility. See above. 

P 

s 

P 

s 

263 

271 

382 

392 

479 

0 817 

0 816 

0 S14 

0 811 

0 816 

495 

651 

667 

752 

768 

0 816 

0 816 

0 817 
0.818 

0 817 

M 


Sit 0 

0. f 472 

0.475 

0 557 

0 704 

1 382 
1.387 

1 860 
2.519 
2.539 

0 8382 

0 8366 

0 8387 
0,8447 

0 8620 
0.8622 
0.8752 
0.8839 
0.8865 

1.073 

1.075 

1 069 

1 080 

1 093' 

1 093 

1,105 

1 109 

1.111 

(Findlay and Creighton, Chem Soc. 1913, 
103. 638.) 

SI sol. in HCl-fAq. 

100 vols HsKOi of 1 S40 sp gr, absorb 45 vols COs 
(tie Bnuanirc ) 

H2SO4 of ordinary density at 15.50° and common 
pressure absorbs 04% of its vol. of C0 2 , fuming H2SO4, 
325% i the absorption for pure HsO under the same 
conditions being 08% (Rogers, Am. J Sci (2) 5 . 115 ) 

HjSO. absorbs 7-10% CO,. (Hlashvetz. 

(Geffcken, Z. phys Ch. 1904, 49. 273.) 

Absoiption of CO s by HCl+Aq. 

XL 


Si 6° 

VV. A. B. 20. 193.) 

Coefficient of absorption by 
0.932, which is the same as tna 
this diminishes on diluting, and 
limit 0.666, when the compo 
solution is H 2 SO t , H 2 0; upon fu 
the coefficient of solubihty gradu 
and when 58 H 2 0 are present to 

one. H 2 SO < = 
by HjO; but 
s at its lowest 
sition of the 
irther dilution 

0 499 
0.511 

1 212 
1.249 

2 080 

2 180 

0 8047 

0 S074 

0 7973 
0.7984 

0 7951 

0 7951 

1 041 

1 042 

1 020 

1 023 
0.9864 

1 009 

1 H 2 SOi, the 

(Geffcken.) 
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105 


Absorption of C0 2 by - 


0 512 
0 517 

0 995 

1 039 


0 7923 
0 7936 
0 7693 
0 7685 
0 7672 
0 7302 
0 7273 
0 6736 
0 6747 


1 016 
1 016 
0.9772 
0 9775 
0 9756 
0 9176 
0 9143 
0 8354 
0 8385 


(Geffcken.) 


for filling the trough This solution will only absi 
about Vs the amount of COi absorbed by pure H 
(do Saussure, 1 c ) 

100 vols of the following solutions at 18° and ot 
narv pressure absorb vols COj — 


But NaCl+Aq (containing 29% of 
Sat NHiCl-^-Aq (containing 27 51 


_ .. CaCla+Aq (containing 
CaCls) . 

Bat K 2 BO 4 + Aq (containing 0 42% of 
IC 1 SO 1 ) .... 

Sat NasROi+Aq (containing 11 14% of 
NasSOi) .... 

Sat ICjAbfSOiJi+Aq (containing 0.14% 
of KiAl!(S04)i+24Hi0) . 

8nt_ KNOs+Aq (containing 20.6% of 


NaCl) 1.212 321 


e, GUbeit's Ann Phys 17. 1 


1 106 68 
1047 70 
1 130 67 
1206 43 
1288 41 


About half as sol. in NaCl+Aq (15% 
NaCl) as m H s O 

Much more sol m NaJLPCb+Aq or 
NajCOs+Aq than in H 2 0, the quantity dis- 
solved increasing with the amount of salt in 
the solution. The solubility in these solutions 
depends on the coefficient of solubility in H 2 0 
plus the product of a constant coefficient 
multiplied by the amount of salt in the solu- 
tion; this constant equals 0.069 foi Na 2 HP0 3 , 
and 0.08S for Na 2 CO s . (Fernet, A ch. (3) 47. 
307.) 

Femet’s determinations are not accurate. 
(L. Meyer, A. Suppl. 2. 157.) 

1 mol Na 2 HP0 4 m dll Na 2 HP0 4 +Aq 
absorbs 2 mols C0 2 (Setschenow.) 

Solutions of salts of similar constitution are 
equivalent m regard to then power of absorp- 
tion of C0 2 , when they contain the same per- 
centage of crystal water. Experiments were 
made with solutions of alum, MgSO,|, 7H 2 0, 
and ZnS0 4 , 7H 3 0, containing 10% of the 
salts. The MgSOj solution absorbed the 
greatest propoitional amount of CO s , and 
the alum the least. .The fuither rule was de- 
duced that with salts of similar constitution 


(Setschenow, B. 

6. 1461 ) 

Salts can be divided into two olasses, ac- 
oordmg as C0 2 has chemical action on the 
salt or not In the first case, 1 e . , when there 
is chemical combination or action of CO 2 on 
the salt in solution ; the amount of C0 2 ab- 
sorbed moreases with increasing concentra- 
tion of the solution; in the second case, how- 
ever, the amount of CO2 decreases with the 
strength of the solution. Several salts can 
be arranged in a series as regards their power 
of absorption, beginning with that which 
has the greatest, as follows: Na 2 C0 3 , Na 2 B 4 0 7 , 
Na 2 HPO<, NaC 2 H„0 2 , Na s C 8 H s O,, Na 2 C 2 0 4 , 
NaCjHtOs, MNO a , MCI, MjS 0 4 The divi- 
sion between the two classes occurs in this 
series at Na 3 C 3 0.(. 

The matter is discussed at length in the 
original papers. (Setschenow, M4mou'es 
Aoad. St. Petersb 22. No 3. Also further, 
Setschenow, ib, 34. No. 3, and 36. No 7 
See also Ostwald, Allgemcine Cheraie, 2 ts 
Aufl vol. 1, p. 629.) 

Solubility of C0 2 in salts+Aq at 15,2°. 

COi = 00. COj (at 0° and 760 mm.) dissolved 
per co. of salt solution. 


Ba(N0 3 ) 2 

CaN0 3 ) 2 

LiCl 


55 
101 
202 1 
.404 3 
810 4 
72 2 
144 4 

41 

16 72 
50.15 
125 4 
250 8 
501 5 
26 5 
79 5 
159 
318 
83 9 
167,7 
251.5 

503.1 

319.1 
478 6 
957 3 


1 005 
0 985 
0 941 


1.002 
0.989 
0,962 
0.911 
0,807 
0 612 
0.712 
0 575 
0.922 

0 923 

1 035 
0 80S 
0 596 
0 497 
0 120 
0 901 

0 441 
0 188 
0 908 
0 819 
0 748 
0 579 
0 777 
0 688 
0 506 
0 691 
0.590 



16G 


CARBON OXIDE 


Solubility of CO. m salts+Aq at 16 2 ° — ('out 
Salt g salt per 1 CDs 

KSCN 978 0 387 

KNO, 68 8 0 959 

“ 117 5 0 890 

“ 235 1 0 781 

NaCl 12 9 0 978 

“ 64 0 760 

“ 128 0 580 

“ 192 0 466 

NaBr 115 1 0 775 

11 460 3 0 364 

690.4 0 221 

NaNOj S9 3 0 835 

" 125 0 762 

208 4 0.621 

“ • 416 8 0 385 

“ 625 2 0 244 

NaC10 3 233 3 0 625 

“ 340 9 0 506 

“ 699 8 0 257 

Na s S0 4 14 2 0 950 

“ 94 8 0 620 

“ 284 4 0 234 

ZnSO< 3S 3 0 903 

“ 76 7 0 783 

“ 230 0 474 

" 460 0 209 

(Setschenow, A, oh. 1892, (6) 26. 226.) 

C0 2 is not disengaged at ordinary temp, 
from H 2 0, in which V1000 pt of CaC0 3 or 
MgCOs is held in solution theieby These 
solutions have a gieat power of retaining C0 2 
even at a boiling temp, or with diminished 
pressure, and they also absorb C0 2 from the 
air m much larger quantity than pure H 2 0. 
(Bineau.) 

BaCOs in H»0 also retains C0 2 even after 
long boiling, (Storer ) 

C0 2 is also absorbed from the air by 
NajCOj, or K 2 CO s +Aq, especially if dilute 
Absorption of C0 2 by NaCl+Aq at t° 

0= Coefficient of absorption for a 6.52% 
NaCl solution. 

a, “Coefficient of absorption for a 17 62% 
NaCl solution. 


0 1.234 0 678 

5 1.024 0 577 

10 0 875 0 503 

15 0 755 0 442 

20 0.664 0 393 

25 0 583 0 362 

30 0 517 0.319 

35 0 460 0.288 

40 0 414 0 263 

45 0.370 0.235 

50 0 335 0.215 

55 0 305 0 198 

_60 „ 0.183 

(Bohr, W. Arm. 1899, 68. 504.) 


Absorption of C0 2 by CsCl+Aq 


M= Content mg equiv perl. 

S “Solubility. (See under Oxygen.) 



0.552 0.7771 1 001 

0 554 0 7769 | 0 9995 


(Geffcken, Z phys Ch. 1904, 49. 273.) 


Absorption of C0 2 by ICNOj+Aq, 

M i 

0 536 0 7832 1 002 

0 637 0.7818 0 9997 

1 022 0.7452 0 9439 

1 033 0 7447 0 9421 

(Geffcken.) 


Absorption of C0 2 by KI+Aq. 

m a? sh? 

0.559 0.76,78 0 9809 

0 573 0 7676 0 9835 

1 043 0 7236 0 9144 

1 119 0 7166 0 9090 

(Geffcken.) 


Absorption of C0 2 by RbCl+Aq. 

M I s? j 


0 479 0 7705 0,9908 

0 481 0 7698 0 9910 

1 007 0 7190 0.9210 

1.012 0 7157 0 9200 


(Geffcken.) 


Absorption of C0 2 by KBr+Aq. 

M f Sic 0 

0 550 0.7621 0 9783 

0 566 0.7619 0.9766 

1 066 0.7030 0 9100 

1 064 I 0.7068 0 9065 

(Geffcken ) 


Absorption of C0 2 by KCl+Aq. 

m ii? 

0 423 0.7695 0 9892 

0 432 0.7667 0.9865 

1 046 0 69?0 0 8875 

1 058 0 6961 0 8910 

(Geffcken.) 
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Absorption of C0 2 by salts+Aq 




Salt 

co.^of^salt solution at 15 5° 

1-N IvBr 

0 1280 

1-N KNOa 

0 1231 

1-N KCl 

0.1213 

1-N KI 

0.1204 

1-N LiCl 

0.1087 

1-N NaCl 

0 1050 

1-N (NH 4 ) 2 S0 4 

0 1093 

1-N (NH 4 ) 2 S0 4 , 
Fe 2 S0 4 ) 3 +24H 2 0 

0 0991 

1-N K s S0 4 

1-N K a S0 4 , 

0 1002 

A1 2 (S0 4 ) s +24H 2 0 
Vr-N K s S 0 4 
i/s-N MgS0 4 

1- N MgS0 4 

2- N MgS0 4 

4-N MgS0 4 

2-N CuS0 4 

2-N ZnS0 4 

Vr-N KHSO, 

2-N KHS0 4 

1-N KH 2 As0 4 

1-N KH 2 P0 4 

Vr-N KjHAsOi 
i/r-N K 2 HP0 4 

V«r-N Na 2 B 4 07 

Vr-N Na 2 B 4 07 

1/4-N Na 2 B 4 0 7 
i/r-N NaBOa 

Vr-N NH 4 HB 2 0 4 

N-Na 2 P0 4 +12H 2 0 

N-Na 4 P 2 O 7 +10H 2 O 

0 1054 

0.1140 

0.1209 

0 1047 

0 0656 

0 0527 

0.0761 

0 0720 

0 1017 

0.0999 

0.0808 

0 0852 

0 1111 

0 4989 

0 2205 

0 5317 

0 §511 

0 8124 

0 7672 

0 5828 

0 8457 

N-NaPOa 

0.2081 

N-KPOa 

0 2018 


(Christoff, Z. phys Ch, 1905, 53. 338-340.) 


Solubility of C0 2 in KCl+Aq at 25°. 
Concentration, 7,45 g. in 100 cc of solu- 
tion, sp gi . = 1 043, 


Pressure 756 850 953 1116 1249 1362 

Solubility 0,694 0.693 0,688 0 700 0 709 0.710 


Concentration, 5 g in 100 cc. of solution, 
sp, gi =1 031 


Pressure 750 832 901 1050 1150 1223 

Solubility 0 731 0 727 0 724 0 726 0 735 0 736 


Concentration, 2,50 g in 100 cc. of solution, 
Sp. gr.-l 016. 


Pressure 756 852 981 1079 1190 1362 
Solubility 0 767 0 761 0 761 0.762 0.768 0 766 
(Findlay and Creighton, Chem. Soc. 1910, 
97. 557 ) 


Solubility of C0 2 m NH<C1+Aq at 25° 
Concentration (C) denotes number of 
grams of solute in 100 cc of solution. 

Density (D) equals the specific gravity of 
the solution. 

Solubility (S) calculated by foimula given 
. the original article. 


2 35 
5 05 
8 24 
10 02 
17 09 


1 005 
1 013 
1 022 
1 027 
1 045 


0 791 
0.754 
0 732 
0.712 
0 665 


( Findlay and Shenn, Chem. 

Soc. 1912, 101. 1461.) 
Solubility of C0 2 m KCl+Aq at 25°. 


0 792 
0 764 
0 749 
0 701 


(Findlay and Shenn ) 
Solubility of C0 2 in BaCla+Aq at 25° 


5 81 

8 15 

9 97 


1 040 
1 054 
1 070 


0 789 
0 741 
0 710 
0 676 


(Findlay and Shenn.) 

Solubility of CO„ in (NH 4 ) 2 Fe(S0 4 ) 2 +Aq at 


° 1 D | S 


9 51 
10 26 
22 47 


1 062 
1 057 
1 124 


0.641 
0 629 
0 400 


(Findlay and Shenn.) 


Solubility of C0 2 in solutions of sucrose at 
25°. 


9 


5 16 
9 68 
12 33 


1 009 
1 018 
1 038 
1 051 


0 813 
0 798 
0 767 
0 744 


(Findlay and Shenn.) 

! Solubility of C0 2 m solutions of chloral hy- 
diate at 25°. 


C I D 


5.08 1 019 

1 0 12 I 1 041 | 

(Findlay and Shenn ) 


0 815 
0 795 



CARBON OXIDE 


100 vola. alcohol (0 803 sp gr ) at 13° absorb 200 
vols OOs. 

100 vols. alcohol (0 310 sp gr) at 1S° absorb 180 
vols. CO;, (de Sausnure, l c.) 


Solubility of C0 2 in alcohol 1 vol. alcohol 
at t° and 760 mm. dissolves V vols C0 2 
gns reduced to 0° and 760 mm 



Coefficient of absorption =4 32955 — 
0,09395t+0 00124t 2 (Bunsen ) 


Much less sol. in 30% alcohol than in puic 
alcohol or pure H 2 0. (Muller, \V. Ann 37. 
24.) 


Solubdity in 98 7% alcohol at t°. 


t a = Coefficient of absorption 
a, ^Coefficient of absorption corrected for 
increase m voluihe of the alcohol used due to. 
i absorption of CO«. 


0 

—10 


—30 

—40 

—50 


14 25 
21 28 
31 25 


39 89 
44 07 


(Bohr, W. Ann 1900, (4) 1. 253 ) 


Solubility m alcohol +Aq at t° 


4 464 
7 276 
2 870 


(Langer, C C. 1904, 1, 1583.) 


Solubility of C0 2 in 99% alcohol at t°. 

a = Coefficient of absorption, i. e., the no, 
of ccm. of C0 2 measured at 0° and 760 mm. 
which are absorbed at the given temp, and 
at an absorption piessurc of 760 mm by 
1 ccm. alcohol. 

oi = Coefficient of absorption corrected for 
mciease in the volume of the alcohol used due 
to absorption of C0 2 . 


Solubility of C0 2 in ethyl alcohol at 25°. 
Concentration. 2,95 g alcohol m 100 cc. 
of solution Sp. gr. 25°/15°=0 99308. 
Pressure 737 836 929 1073 1213 133S 
Solubility 0.812 0 813 0.812 0.811 0.813 0 811 


Concentration. 3 01 g. alcohol in 100 co. 

I of solution. Sp. gr. 26715° = 0 99295. 
Pressure" 745 823 937 1083 1226 1357 
Solubility 0.814 0.812 0.815 0.813 0.812 0.812 



(Bohr, W Ann. 1900, (4) 1. 249.) 


Concentration. 8,83 g. alcohol in 100 cc. 
of solution. Sp. gr. 25715° =0.98342. 
Pressure 747 846 942 1090 1231 1360 
Solubdity 0.786 0.786 0.784 0 785 0.786 0.788 
(Findlay and Shenn, Chem Soc 1911, 99. 
1315.) 


isoiumuty oi UU 3 m organic s 
1 temperatures. 

Solvent Ethyl alcohol, 


Solubility 


100 

200 

400 

700 


111 8 
115 7 
123. S 
138 6 
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Solubility of C0 2 in organic solvents at low 
’ temperatures . — -Continued 

Solubility of Coi m organic solvents at low 
tempeiatures — Continued 

t = — -69°; sp gr -0S56 

t=_59°,sp gr =0 994 


Coefficient of 
absoiption 

Solubility 

Pressure 

absorption 

Solubility 

100 

200 

400 

700 

40 85 

41 00 

42 35 

44 15 

27 27 

27 16 

27.65 

28.10 

100 

200 

400 

700 

85 3 

86 3 

91 6 

101 5 

65 6 

65 3 

66 7 

69 7 

Solvent Methyl alcohol. 

Solvent. Methyl acetate 

t=— 78°, Sp gr =-0.884 

Pressure 

Coefficient of 
absorption 

Solubility 

t— 1 78°, sp, gr -103(1 

Pressure 

Coefficient of 
absorption 

Solubility 

50 

100 

200 

400 

500 

740 

194 0 

195.0 

202 9 

221 5 

226 4 

260 0 

120 5 

119 6 

120 1 

122 2 

126 8 

50 

100 

200 

400 

650 

304 9 

315 0 

337 4 

498 1 

224 1 

224 3 

223 1 

225 a 

231 2 

t°=. — 59°; sp gr «*Q86b 


Pressure 

Coefficient of 
absorption 

Solubility 

t— 39°, ap gr =1032 

Pressure 

Coefficient of 

Solubility 

100 

200 

400 

700 

63 0 

64 2 

66,3 

69.0 

42.5 

42 7 

43.1 

43.3 

100 

200 

400 

700 

94 3 

98 45 

103 6 

112 9 

75 S 

77 1 

77 0 

79.0 

Solvent. Acetone. 

(Stern, Z. phys Ch 1912, 81. 468 ) 

Solubility of COj in ether at 0°=7.33, at 
10° =6,044; at 15° =5.46. (Christoff, Z. phys. 

t =— 7S°, sp gr. -0.900 __ 

Pressure 

Coefficient of 
absorption 

Solubility 

50 

100 

200 

400 

640 

700 

311 

322 

344,5 

400 

487 

545 5 

196 6 

198 1 

201 5 
208*8 

215 7 

Coefficien 
020376 at 36 
pressure. 0 

lOOvols off 

Ether 

of absorption in chloroform is 
.57 mm., and 4 43757 at 762 mm. 
Voukoloff, C. R. 109. 62.) 

llowing liquids absorb vols. COa at 18° — 
Sp gr Vols COi 

0 727 217 

ha . 0 784 169 

t— 09°, sp gr. =0.879 

Oil of turpenti 

Pressure 

Coefficient of 
absorption 

Solubility 

Oil of thyme . 6 890 188 

Linseed oil 0 940 150 

Olive oil . . . 0 915 151 

Gum-arabic -j-Aq (containing 26% 
of the gum) . . . . 1 002 76 

Cane-sugar +Aq (containing 25% 
of sugar) . 1 104 72 

(dc Saussure, l r.) 

1 vol oil of turpentine absorbs 1 7-1 9 vols CO: 
(Saussure.) 

1 vol spirit at 10° absorbs 2 vols. COa (do SauBsure ) 

1 vol, olive oil at 10° absorbs 1 -f-vol CO i (do Saus- 

1 vol oil of turpentine at 10° absorbs 2 vols COa 
^1 vol. caoutohine absorbs 11 vols COa (Bergman ) 

100 

200 

460 

700 

97.8 

101 2 

100 6 

118 8 

67.2 

68.0 

72.8 

72 8 

Solvent — Ethyl acetate. 

t— - 78°; sp gr =1017 

Pressure 

Coefficient of 

Solubility 

50 

100 

200 

400 

650 

250.2 

255 6 

271.8 

310.9 

3S6 9 

177 5 
177.1 

179 2 

183 2 

191 2 

Coefficient of absorption for petroleum is 
1.17 at 20° and 1.31 at 10°. (Gniewasz and 
Walfisz, Zeit. phys. Ch. 1. 70.) 

100 vols, petroleum absorb 70 vols C0 2 at 
10°, (Robmet, C. R. 58. 608.) 
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Absoiption of COa by benzene [ 

Amount of benzene used = 0 080 cem. 1 
V and Vi See under absorption of C0 2 byi 
ethyl alcohol 


2.728 
4 845 
9 618 
18 70 
30 10 


2 225 

3 373 
6 879 

11 56 
17 09 
25 73 


2 140 

3 880 
6 699 

10 28 
13 57 
17 71 
22 50 
28 09 
33 76 


11 96> 
14 57 
17 79 
20 60 


46 89 
71 16 
126.3 
192 4 
364 3 


39 94 


5 71 


128 5 
156 6 
184 6 
215 0 
246 6 
284 4 


91 27 
119 0 
155 8 
182 6 
212 9 
237 7 


Absorption of CO a by chlorbenzene. 
Amount of chlorbenzene used =0.106 ccm. 
V and Vi. See under absorption of COa by 
ethyl alcohol 


6 813 
10 25 
17.17 


7.705 
11.81 
16 83 
22 82 
32 83 


95 22 
137.3 
187 5 


Absorption of CO a by chlorbenzene— Cotti 


11.16 
13.74 
16 65 
19 50 
22 23 
31.64 


3 562 
5 008 

7 106 

8 701 
10 37 

12 05 

13 88 

14 89 

16 35 

17 77 

18 54 


134 5 
149 3 
165 5 
204 4 - 


33 65 
48.16 
63 78 
77 24 
91 02 
103 00 
121 2 
121 5 


(Sandei ) 

Absorption of COa by brombenzene. 
Amount of brombenzene used=0.113 ccm, 
V and Vi. See under absorption of COa 
by ethyl alcohol. 


4 531 
7 793 
12 22 
17 37 


11.96 

16.00 

22.56 

41.26 


2.650 
3.714 
5 971 


16 70 
20 06 
23 13 


8 330 

9 714 

11 14 

12 79 

13 80 
16 50 


43.38 
62.69 
90.43 
116 4 

146.0 

184.1 
233 9 


30 58 
46 15 
62 64 
77 19 
98 73 
108 4 
131 4 
144 3 


30 56 
41 49 
59 64 
72 64 
82 56 
92 86 
107 1 
118 0 
125 3 
140 7 
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Absorption of C0 2 by nitrobenzene 


Amount of nitrobenzene used =0.164: ecm, 
V and Vi. See undei absorption of C0 2 
by ethyl alcohol. 



Absorption of C0 2 by toluene. 


Amount of toluene used =0.114 ccm. 

V and Vj. See under absorption of C0 2 
by ethyl alcohol. 



Absorption of CO> by toluene . — -Continued 


Pressure 
kg/sq cm. 


Gas volume 

V 

Vi 

30 

100° 

76 37 

3 356 

28 68 

40 



5 945 

49 2f) 

50 



8 703 

67.93 

60 



11 18 

85 98 

70 



13 72 

101 7 

80 



16 30 

117 6 

90 



18 88 

132 6 

100 



21 85 

149 0 

110 



24 86 

161 9 

120 



26 80 

171.8 

130 



28 21 

178 7 


(Sander.) 


Absorption of C0 2 by ethyl aoetate. 
Amount of ethyl acetate used =0.155 ccm, 
V and Vi. See under absorption of CO. 
by ethyl alcohol 




Solvent 

cc. CO 3 absorbed 

1 

mol. CHsCOOH 

58 8 

0 8 
0 2 

“ CH„COOH + 

“ CCh 

61 0 

0 5 
0 5 

“ CHsCOOH + 

“ CC1 4 

62 4 

0 2 
0 8 

“ CHsCOOH + 

“ CCh 

60 2 

1 

“ CCh 

57 6 


(Christoff, J. phys Ch 1905, 63. 382.) 
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Solubility of carbon dioxide in solutions of 
’ aniline at 25 °. — Continued 
III, Concentration, 0.566 g aniline in 100 
c. c. of solution. 


0.935 I 1082 I 0 923 
0 929 1223 0 924 
0 925 1341 0 930 


0 953 1063 0 940 
0 941 1223 0 940 
0 940 || 1302 0 942 


Solubility of CO a in CS s inci eases approx, 
proportionally with the pressure. The ab- 
sorption is greater at lower temp, and less 
at higher temp, than is required by Dalton’- 
law, (AVonkoloff, C. R. 1889, 108 . 674.) 


Absorption of COa by sugar+Aq. 


Grams COa absorbed by 
75 cc of solution at 15 5 
and 720 mm 


VnrN sugar solution j 


(Christoff, Z. phy B . Ch 1905, 63. 329.) 

, Absorption of COa in sugar+Aq at 20°. 


Corn' of solution 


1 01518 
1 03125 
1.00372 
1 12809 


0 846 
0 815 
0 756 
0 649 


(Usher, Cbem. Soc. 1910, 97 . 72.) 

Liquid , — Not miscible with HjO, though 
slightly sol theiem, or with fatty oils; mis- 
cible with alcohol, ether, CSs, and the essen- 
tial oils. (Tlulorier, Mitchell.) 

Unacted upon by HjO; sol. in alcohol, 
ethers, petroleum, oil of turpentine, and CS 2 . 
(Mareska and Donny.) 

Petroleum dissolves 5 to 6 vols. liquid C0 2 . 
(C'ailletet, C. R. 76 . 1271.) 

SI. sol. m CSs. (Cnilletefc.) 

Solid . — When immersed in HsO, rapidly 
volatilizes and dissolves. With alcohol or 
ether it forms a semi-fluid mixture (Chan- 
ning, Am. J. Sci. (2) 5. 186.) 

Only slightly sol. m anhydrous ether, but 
may be mixed therewith to a paste. (Thil- 
orier.) 


Sol in methyl chloride below — 65° to the 
pomt of sat. without decomp. (Villard, C. R. 
1895, 120. 1413.) 

+6H 3 0. (Villard, C. R 1894, 119. 369.) 

Carbon selenide, C 4 Se 
Sol only in hot cone. HaSO*. (v. Bartal, 
Ch Z 1906, 30. 810.) 

CsSe Insol. m H 2 0, CS2, and ether 
Easily sol. in hot cone. H2SO4; sol m oonc 
NaOH+Aq from which it is pptd by HC1. 
(v. Bartal ) 

Carbon siheide CSi. 

(Carborundum ) Not attacked by any 
acids, even HF; si. attacked by caustic al- 
kalies or carbonates (Acheson, C. N. 68. 
179.) 

Not attacked by KOH+Aq. (Schutzen- 
bergei, C. R. 114. 1089.) 

Carbon mowosulphide, CS 
Insol in H s O, alcohol^ oil of turpentine, or 
benzene, somewhat sol. in CSs or ether; sol 
in warm HNO s ; sol in cone. -KOH+Aq, 
(Sidot, C. R. 81 . 32.) 

Readily absorbed by alcohol and aniline. 
(Demnger, J. pr. 1895, (2) 61. 349.) 

Carbon disulphide, CS 5 . 

Very si. sol. in H a O. 

1 1. HjO dissolves 2-3 g CSs (Ckiandi, Bull. 
Soc. 43. 562); 3.5-4 62 g (Pehgot, lb 43.563). 

30 com. CSj shaken with 8690 00m H 2 0 at 
20-23° for 1$ days decreased 11 com. in 9 days 
and 1,4 com in the next 3 days by diffused 
light, and 0.6 ocm, m the last 5 days (no light). 
Part of the CS 2 was deeomp and 7,85 com, 
were dissolved, therefore H 2 0 dissolves Viora 
of its weight CS 2 . (Sestini, Gazz. oh. it, 1. 
473.) - 

Solubility of CSs in HsO 
100 pts. H$0 dissolve 0 203 pts CSs at 12-13° 
" 0,191 " “ 15-16° 

" 0 168 " “ 25-27° 

" 0 145 " “ 30-33°. 

(Page, C. N. 41. 195.) 


(Chancel and Parmentier, C. R. 100. 773.) 

100 g. HsO dissolve at t° : 
t° 0 - 10 20 30 

0.258 0.239 0 201 0 195 g. CS 2 . 
(Rex, Z. phys, Ch. 1906, 56. 365 ) 
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Absorption of CS 2 vapor by H 2 0 at t° 
Coefficient of absorption 


Cftlc from data of Chancel and Partnentier, 
c. R 100.733.) 

(Winkler, Z. phys. Ch. 1906, 55. 352 ) 

Vapors of CS 2 are. most easily absorbed by 
’ alcoholic solution of KOH. SI. absorbed by 
KOH+Aq, and very slowly by CuS0 4 , 
Pb(C 2 H a 0 2 ) 2 +Aq, cone. H 2 S0 4 , or CaCl 2 in 
HCl+Aq (Berthelot, A. ch. (3) 51. 74 ) 

Solubility in alcohol S= strength of alcohol 
in per cent by weight; P=pts. CS a which 
dissolve in 10 ccm. alcohol at 17°. 


18 20 
13 20 
10 00 
7 00 


91 37 
84 12 
76 02 
48.40 
47 90 


Carbonatonitr atoplatind i amine carbon- 
’ at6 ’ (NO,). [^(N 2 Ho) 2 ] 2 (C0 3 ) 2 
Sol. m boding H 2 0 (Cleve.) 

Carbonatotetramine cobaltic bromide, 
Co(NH 3 ) 4 CO a Br. 

. , Much less sol than chloride. (Jorgensen, 
Z anorg. 2. 279 ) 

, carbonate, [Co(NH 3 ) 4 C0 a ] 2 C0 8 +3H 2 0 

Very sol. in H a O. (Jorgensen.) 

chloraurate, [Co(NH„) 4 C0 3 ] 2 AuCl 4 + 

/4HaO. 

Somewhat sol. in HjO; nearly absolutely 
insol. m alcohol. (Jorgensen ) 

chloride, Co(NH a ) 4 C0 3 Cl. 

Easdy sol. m H 2 0; insol. in alcohol. (Jor- 
gensen.) 


2 00 
0.20 
0 00 


(Tuchschmidt and FollemuB, B 4. 583.) 


Ti icarbon disulphide, C a S 2 . , 

Insol, m H 2 0; easily sol. in alcohol, ether, 
ohloroform, benzene, and CS 2 The alcoholic 
and ethereal solutions decomp, on standing. 
(Leiagyel, B 26. 2960.) 

Sol. in alcohol with decomp. Sol, in CS 2 
and in benzene. (Stock, B 1912, 46. 3675.) 

Solid modification, lnsol in H 2 6 and 
oidmary solvents. Sol. in KOH+Aq. 
(Lengyel.) 


chloroplatmite, [Co(NH 3 ) 4 C0 3 ] 2 PtCl 4 

Nearly insol. in H 2 0; wholly m alcohol. 
(Jbrgensen ) 

— dithionate, [Co(NH 3 ) 4 CO a ]aS 2 O t . 

Ppt. (Jorgensen.) 

iodide, Co(NH 3 ) 4 C0 3 I. 

Much less sol. than bromide or chloride 
(Jbrgensen.) 

nitrate, Co(NH 3 ) 4 C0 3 NOj+J4H 2 0. 

Sol. in about 16 pts. cold H 2 0, insol, m 
alcohol. (Jorgensen.) 


Carbon sulphoselenide, CSSe 
Mpt. — 85°, bpt +84° 

Decomp, by light. Not attacked by H 2 0. 
Sol. in hot cone. HN0 3 . Deoomp. by Br a 
to an oil. Sol. in alcohol with decomp. Mis- 
cible with CS 2 . (Stock, B. 1914, 47. 150.) 


sulphate, [Co(NH 3 ) 4 C0 3 ] 2 S0 4 +3H 2 0. 

Considerably less sol. m H 2 0 than the m- 
trate. (Jbrgensen.) 

Carbonic acid, H 2 CO a 
See Carbon diojdde. 


Carbon sulphotelluride, CSTe. 

Mpt — 54°_ Very unstable. 

Miscible with CS 2 and benzene without 
deoomp. (Stock, B. 1914, 47. 142.) 

Carbonatochloroplatindiamine carbon- 
ate chloroplatindiamine nitrate. 

Cb 8 N 2 H 3 ] a ( COs ) ! > Cl 2 Pt(N 2 H,NO a ) 2 . 

. Precipitate 2 . “(Cleve, J. 6. 1867. 321 ) 


Carbonates. 

Carbonates of Na, K, Rb, and Cs are easily 
sol. in H 2 0: carbonates of lii and Tl are much 
less sol : .other carbonates are nearly or quite 
insol. All carbonates are sol. to some extent 
in H t O containing C0 2 All carbonates, ex- 
cept those bf NH 4 , Rb, and Cs, are msol. m 
alcohol. 

Sol. m those acids which are themselves 
sol. in HjO, except HCN and H 3 B0 3 . 

Insbl. id liquid NH a (Franklin, Am. Ch. 
J. 1898, 20. 824 ) 
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CARBONATE, ALUMINUM, BASIC 


Aluminum carbonate, basic. 

0AI2O3, 6C0 2 +37H 2 0 =3A1(0B.) 3 , 
Al 5 (C0 3 )3-(-14H,0. (Seubert, Z. anorg' 
1893, 4. 67 ) 

ALOg, C0 2 . (Paikinann, Sill Am. J. (2) 
34. 324 ) 

3A1 2 0 3 , 2C0 2 +16H 2 0. (Muspratt and 
Danson, A, 72. 120 ) 

3AI2O3, 2C0 2 +9H20. (Wallace, Chem. 
Gaz. 1858. 410 > 

5ALO Sl 3C0 2 +18H 2 0. (Bley, J. pr 30. 

11 .) 

2AI2O3, CO2+6H2 O =10A1(OH) 3i A1j(COj)« 
+3H 2 0. Sol. in cold dll. acids. (Schlum- 
berger, Bull. Soc. 1895, (3) 13. 46 ) 

+SII 2 0. (Urbam and Renoul, J. Phann 
(4) 30. 340.) = 10Al(OH)s, • A1 2 (C0 5 )j+9H 2 0 
(Seubert, Z. anorg. 1893. 4. 67.) 

8AI2O3, 3C0 2 +40H 2 0. (Langlois, A oh 
(3) 48. 505 ) 

All are precipitates, insol. m H 2 0, boI m 
acids, and give off C0 2 at slight heat. 

There are no definite carbonates 0! alum- 
inum. (Cameron, J. phys. Chem. 1908, 12. 
572.) 

Aluminum ammonium carbonate, ALO3, CO a , 
(NH 4 ) 2 C0,+4H 2 0. 

Precipitate. (Rose, Pogg. 91. 460.) 

Aluminum sodium carbonate, A1 2 0 8 , C0 2 , 
2Na 2 C0 3 +24Hj0. 

Precipitate. Sol. in cold dil. acids. (Bley, 
J. pr. 89. 22.) 

Ammonium carbonate, (NHdaCOj+HjO. 

Sol. at 15° m its own weight HaO. Solution 
ill RjO gives off gas at 70-75°, and boils at 
75-80°. SI sol. in cold dil. NH^OH+Aq, 
more sol. at ordinary temp. Insol. m cone. 
NELOH-t-Aq. (Divers, Chem. Soc. (2) 8. 
171, 259, and 364.) 

Insol. in liquid NH 8 (Franklin, Am. Ch. 
J 1898, 20. 826 ) 

Insol in alcohol. 

Insol. m CS2. (Aictowski, Z. anorg. 1894, 
6. 267.) 

Insol. m ethyl acetate. (Naumann, B, 
1910, 43. 314.) 

100 g. pure glycerine dissolve 20 g 
(NH 4 )oC0 3 at 15° (Ossendowski, Pharm. J. 
1907, 79. 575 ) 

Ammonium hydrogen carbonate, NH4HCO3, 
Sol. at 15° in about 8 pts. H s O. (Berthol- 
let, J. Phys. 66. 168.) 

Sol, at 12,8° in about 6 pts. H a O. (J. Davy, 
N. Edinb. J. 16. 245.) 

Solution deoomp . on air or by gentle heat or I 
by addition of the solid salt. (Berthollet ) 
100 pts. H 2 0 dissolve at 0°, 11.9 pts ; at 


Solubility of NH4HCO3 m NH 4 C1+Aq, sat. 
with C0 2 , at t°. 


E .per 100 g HaO 



NH4CI 

NHaHCOa 

■solution 

0° 

0 

29 08 

11 9 

3 6 

1 077 

15° 

0 

2.99 

6 06 

S 51 

11 68 

18 30 

26 93 

33 25 

34 35 

18 64 

16 29 

14 22 

12 69 
11.68 

9 33 

7 73 

6 64 

6 42 

1 064 

1 063 

1 062 

1 062 

1 065 

1 069 

1 076 

1 085 

1 085 

30° 

0 

39 7 j 

27 0 

9 1 



(Fedotieff, Z. phys. Ch. 1904, 49. 168 ) 



| g. per 100 g H 2 0 

P solution 


NaHCOa 

NHiHCOa 

7~o°~ 

0 

11 90 



4.82 

10 94 

1 072 

15° 

0 

IS 64 

1 064 


5 92 

17 06 

1 090 

30° 

0 

27 0 



| 7 0 

23 0 



(Fedotieff, Z. phys Ch. 1904, 49. 168.) 
Solubility of NH4HCO 8 m NH4NO3 + Aq at t°. 


** 

g per 100 g. HaO J 

Sp.gr ot sat. 
solution 

NH.NOj 

NIHHCO 

0° 

0 

118 

11.00 

4 52 

1,2625 

15° 

0 

23.26 

49,82 

103 4 
128.9 

166 9 

18 64 
12.91 
10.33 

8 25 

7 49 

1.064 

1.113 

1 164 

1 242 

1 269 
1.302 

30° 

0 

231 9 

26.96 

12 57 

: ' 

(Fedotieff and Koltunoff, Z. anorg. 1914, 86. 
251.) 

Insol. in alcohol. (J. Davy.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II 1014; Naumann, B 1904, 37. 4329.) 



CARBONATE, AMMONIUM DYSPROSIUM 
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Sol. in 5 pts H a O at 16°; deoomp by more 
H s O or by heat. (Divers, CHem Soc. (2) 8. 


171, 359, and 364.) 
* SI. sol. in alcohol. 


foT i? r c. 


Ammonium hydrogen carbonate carbamate, 
2NH 4 HCO s , NH, CONIC. (Salt* ofharts- 
hoi it.) 

1 pt. salt dissolves at: 

13° in 4 pts. H 2 0. 

16.7° “ 3.3 “ 

32.2° “ 2.7 “ 

40.6° " 2,4 “ 

49= « 2 “ 

(J. Davy, N. Edmb J 16. 245.) 


1 095 
1.100 
1 105 
1.110 
1 115 
1 120 
1 125 
1 130 
1.135 
1.140 
1.144 


31 77 
33 45 
35.08 
36 88 
3S 71 
40 34 
42 20 
44 29 


0.0007 
0 0007 
0.0007 
0,0007 
0 0007 
0.0007 
0 0007 
0 0007 
0 0007 
0 0007 
0 0007 
0 0007 


Strong alcohol dissolves out carbamate, and 
the carbonate remains undissolved. 

NH 4 HC0 5 , NB 4 C0 2 NH 2 . (Comma aal 
carbonate of ammonia.) 

Sol, at 15° in 4 pts. H 2 0, at 65° m 1)4 Pts. 
H 2 0. (Divers.) 

30 pts. salt +100 pts H 2 0 lower temp, from 
15.3° to 3.2°. (Rtidorff, B. 2. 68.) 


(Lunge, Chem. Ind. 1883. 2 ) 

Sp. gr. of aqueous solution of salt with com- 
position 313% NH 3 , 56.6% C0 2 , 12.1% 
H 2 0. 100 pts. of solution contain— 
6.58 9.96 14.76 19 83 25.71 pts. salt 

1.0219 1.0337 1.0497 1.0672 1.0863 sp. gr. 


1 667 pts cold, and 0 833 pt. hot H»0 

100 pts HsO at 13° dissolve 25 pts. 

“ 17° •' 30 “ 


(Four- 


29.74 35.85 40.23 44.90 pts. salt. 

1.0995 1.1174 1.1297 1.1414 sp.gr. 

(J. H Smith, Chem. Ind. 1883. 3.) 


(Bei zebus ) 

100 pts HsO at 13,5° dissolve 33 pts.i at 100 °, 100 
pts (Ure's Diet) , 

Sol. m 2 pts. HsO at 15.5°, and in less tlmn _ .... 
boiling HaO; sat solution at 15 5° contains 33 3%, and 
sat boiling solution 50%. (Abl ) 

Sat. aqueous solution at 10° contains 15 7% (Eller.) 

Sat. aqueous solution at (?) contains 6.1%. (Mr- 
sembroek.) 

Sat. solution in tlie cold contains 37 5% (Fourcroy.) 

Does not dissolve as such in H s O, (NHpiCOa dis- 
solves out first, and NHiHCOa later. (Scania* ) 


Cone, alcohol dissolves out carbamate and 
leaves carbonate (Hunefeld, J. pr. 7. 25.) 

Insol. in acetone. (Naumann, B, 1904, 37. 
4328.) 

Ammonium cerous carbonate, (NH 4 ) 2 CO s , 
Ce 2 (C0,),+6H 2 0. 

Ppt. Very si. sol. m cone. (NH 4 ) 2 CO s +Aq. 
(Meyer, Z. anorg, 1904, 41. 104.) 


Sp gr of carbonate of ammoma+Aq at 12°. 


Deg. Tw 

Sp^gr at 

arnmon. 

Change of 
for* l^C 

1 

1.005 

1.66 

O' 0002 

2 

1 010 

3.18 

0 0002 

3 

1 015 

4.66 

0.0003 

4 

1.020 

6 04 

0 0003 


1 025 

7 49 

0 0003 

6 

1 030 


0.0004 

7 

1.035 

10 35 

0.0004 

8 

1 040 

11 86 

0.0004 

9 

1 045 

13 36 

0 0005 

10 

1.050 

14.83 

0.0005 

11 

1 055 

16 16 

0.0005 

12 

1 060 

17.70 

0.0005 

13 

1.065 

19 18 

0 0005 

14 

1.070 

20 70 

0 0005 

15 

1.075 

22.25 

0 0006 

16 

1.080 

23.78 

0.0006 

17 

1.085 

25.31 

O 0006 


Ammonium chromous carbonate, (NH 4 ) 2 CO«, 
CrCO.+HjO. 

Deoomp. by moist air; sol. in dil HC1 and 
H 2 S0 4 . (Baugd, C. R. 1896, 122. 476.) 

Ammonium cobaltous carbonate, (NH 4 ) 2 CO s , 
CoCOj+4H s O. 

Permanent. Sol. in H 2 0. (Deville, A. ch. 
(3) 36. 460.) 

(NH 4 ) 2 0, 2CoO, 4C0 2 +9H 2 0. Quickly de- 
comp. on air; sol. in H 2 0 (Deville.) 
+12H 2 0. Sol. inH 2 0. 

Ammonium didymium carbonate, (NH 4 )iC0 2 , 
Di 2 (CQ 2 )ii +3H 2 0. 

Insol in H a O. (Cleve.) 

Ammonium dysprosium carbonate, 
NH 4 Dy(C0 s ) s +F 2 0. 

Only si. sol. in H 2 0. (Jantsob, B. 1911, 44 . 
1277.) 
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CARBONATE, AMMONIUM GLUCINUM 


Ammonium gluclnum carbonate, 2(NHj)jCOa, 
3G1C0 S (?). 

Veiy sol. in cold, decomp, by hot H a O. 
Nearly msol in alcohol (Debray ) 
Composition is (NH 4 ) a C0 3 , 2G1C0 3 , 
Gl(0H) a +2H 2 0. (Humpidge, Royal Soc. 
Proc. 39. 1.) 


Ammonium .lanthanum carbonate, La 2 (C0 3 ) 3 , 

(NHalaCOs+IHaO. 

Ppt. (Meyer, Z, anorg 1904, 41. 102.) 


Ammonium magnesium carbonate, 
(NH < ) 2 Mg(C0 a ) 2 +4H 2 0 



xao.; 

H 2 0 containing (NH 4 ) 2 C0 3 dissolves very 
slightly; more sol. in H a O oontammg NHiCl. 
(Favre, A. ch (3) 10. 473 ) 


Ammonium magnesium hydrogen carbonate, 
(NH<)jMg 2 H 2 (C 0 s)<+ 8 H 2 0 , or 12H s O. 
Decomp, on air. (Devillc, A ch (3) 36. 


Ammonium neodymium carbonate, 
(NFWsCOj, Nd 2 (C0 s ).+4H 2 0. 

Ppt. SI, sol. in cone (NH 4 ) 2 C0 3 +Aq. 
(Meyei, Z. anorg. 1904, 41. 106.) 


Ammonium nickel carbonate, NPLHCOs, 
NiC0 3 +4H 2 0. 

Insol. in H s O. (Deville, A. ch. (3) 36. 452 ) 


Ammonium praseodymium carbonate, 
(NH4) 2 COj, Pr 2 (C0«)3+4H 2 0. 

Ppt Insol. in (NH 4 ) 2 C0 3 +Aq. (Meyer, 
Z, anorg. 1904, 41. 105.) 


Ammonium samarium carbonate, (NH4ECO3, 
Sm 2 (COs) 3 +4H a O 
Ppt 


n S0 2 +Aq (Berthier, A. ch. (3) 7. 


Ammonium vanadyl carbonate, 3(NH,,).0,' 
7VO a , 5C0 2 +16H 2 0 
SI. sol in H s O. 

Sol. in acids and alkalies. (Koppel, Z. 
anorg 1905, 46. 350.) 

Ammonium yttrium carbonate, (NH 4 ) 2 G0 3 , 
Y 2 (C0,) 3 +2H 2 0 

Insol in (NH,)jCO s +Aq. (Mosander.) 

Ammonium zinc carbonate, basic, 3ZnO, 
NH4OH, 2C0 2 +H 2 0 

Insol m I-I 2 0. (Kassner, Ai'ch Pharm (3) 
27. 673.) 

Ammonium zinc carbonate, (NH 4 ) 2 CO a , 
ZnC0 3 . 

Insol. in H 2 0. (Deville.) 

Quite sol m H 2 0 ; more sol than 
ra 4 ) 2 CO s , MgC0 3 , Tolerably permanent 
_ the ail- Slowly deoomp by cold, rapidly 
by hot HsO 

Very sol. in (NH 4 ) 2 C0 3 +Aq, Not attacked 
by alcohol (Favre, A. ch (3) 10. 481 ) 

Barium carbonate, BaC0 3 . 

...1 m 4304 pts. cold, and 2304 pts. boiling 
H 2 0. (Fourcroy.) 

Sol. m 47,620 pts H 2 0 (Bmeau, A ch. 
(3) 61. 290.) 

Sol. m 14,137 pts H a O at 16-20°, and 
15,421 pts. at 100° (Fresenius ) 

Sol. in 12,027 pts. H a O at 15° (Kiemers, 
~ 85. 247 ) 

Iculated from electrical conductivity of 
solution, 1 pt. BaCOs is boI m 64,070 ptB. H 2 0 
at 8.8°’and 45,666 pts. at 24.2° (Hollemann, 
Z. phys. Ch. 12. 125.) 

Solubility in H a O at t° 


Ammonium scandium carbonate, (NH4BCO3, 
2Sc 2 (C0 3 )3+CII 2 0 

Difficultly sol, m H 2 0. Sol. in cold alkali- 
carbonate +Aq, less sol. in hot. (R. Mever, 
Z. anorg 1910, 67. 410.) 

-Ammonium tin (stannous) carbonate, 
(NH 4 ) 2 C0 8 , 2ShC0,+3H 2 0. 

Decomp, by cold II 2 0. (Deville, A. ch. (3) 
36. 456.) 


Ammonium uranyl carbonate, 2(NH 4 ) 2 CO 

Sol. at 15° in 20 pts. H a O, more abundant! 
m H a O containing (NHdaCOa (Ebelmen.) 

l^ol. in pure H a O, sol. in E O contuiui 
(NH,)aCO s Solution is decomp, by boilini 
(Berzelius.) 


4 32 x 10- 4 
4.57 x 10- 4 
4.89 x 10' 4 
5.22 x 10- 1 
5.69 x 10- 1 
6.27 x 10- 4 


(Weissenberger, Z. phys Ch 1914, 88. 266.) 


'‘Solubility product” =8.1 x 10 -9 mol. 1. 
(McCoy and Smith, J. Am Chem. Soo. 1911. 
33. 473.) 

Sol. in H 2 C0 8 +Aq. (See banum hydrogen 
carbonate.) 

Easily sol. in dil. acids. Not acted upon by 
cone. HN0 3 +Aq. 

Not deoomp. by 1 pt. H 2 S04+6 pts ab- 
solute alcohol. Slowly decomp, by 1 pt. 



CARBONATE, BARIUM URANYL 


HNOa+O pts. absolute alcohol Slowly de- 
comp by 1 pt. H 2 G 2 04 -t -6 pts absolute al- 
cohol. 

Not decomp by absolute’ alcoholic solu- 
tions of racemic, tartaric, citric, or glacial 
’acetic acids (Babmgton and Phillips, 1816.) 

Almost completely msol. in H 2 0 containing 
NH 4 0H and (NH 4 ) 2 C0 3 , when digested m 
such a solution and allowed to stand. 1 pt. 
BaC0 3 dissolves in 141,000 pts of such a solu- 
tion (Fresemus ) 

Not more sol. in NaCl+Aq than m H 2 0. 
(Ivaisten ) 

Sol m cold NH 4 C1, NH 4 NO s , or NH* suo- 
cinate+Aq. (Vogel, J. pr 7. 453.) 

2 mols. NEECl dissolved in H 2 0 dissolve 1 
mol. BaCOa by continued boihng (Smith, 
Plnl. Mag. J. 9. 540 ) 

Solubility in H 2 0 increases by addition of 
NH 4 CI 1 at first strongly, then less strongly 
and finally strongly again. (D’Agustmo and ■ 
Pellegrmo, Gazz ch. it. 1908, 38 (1) 532 ) 

Somewhat sol. in K 2 COa+Aq. (Waoken- 
roder, A 24. 30.) 


Solubility of BaCO s in KCl+Aq at bpt. of 
solution 

g KOI per 100 g g. BaCOa per 1000 re sat. 
solution Holution 

0 15 0 0847 

1 0 1781 

3 0 2667 

10 0 4274 

30 0 3550 

(Cantom and Goguelia, Bull Soc. 1905, (3) 
33. 13.) 


Solubility of BaC0 3 in NaCl+Aq at bpt of 
solution • -> 

g NnCI per 100 g g. BaCOs per 1000 oc sat. 
solution , solution 

0 15 , 0.0587 

1 0 0787 

3 0 1056 

10 0.1576 

30 0.2784 

( Cantom and Goguelia, 1 c ) 


Solubility of BaCOs in 10% KCl+Aq at t°. 

,= B BaCOa per 1000 co sat 

solution 

10 0/2175 

20 0.2408 

40 0 2972 

60 0 3491 

80 0,4049 

(Cantom and Goguelia, 1 c.) 


Solubility of BaC0 3 in 10% NaCl+Aq at t° 



10 0 1085 

20 0 1126 

40 0 1231 

60 0 1303 

80 0 1418 

(Cantom and Goguelia, 1 c.) 

Slowly sol in cone Na 2 SOj, MgS0 4 , Z 11 SO 4 , 
Ca(N0 3 ) 2 , or CaCl 2 +Aq, but msol m ZnCl 2 
+Aq. (Karsten.) 

SI decomp by boiling KaSOa+Aq. 

SI decomp in the cold by 1 pt. K 2 S0 4 +2 
pts Na 2 S0 4 +Aq. 

Decomp by salts of AI, Mn, Cr, Fe, U, Bi, 
Cd, Cu, Hg, Pb, Sn u , Sn 1 ', Hg 2 , Rb, Ir, Au, 
with pptn. of oxide of metal. (Rose, Tr.) 

Pptn of BaCOa is hindered by presence of 
alkali citrates or metaphosphates, 

Sol in solutions of various salts, as in the 
case of calcium carbonate (see Calcium cai- 
bouale ) . The solvent power of those solutions 
for barium carbonate is somewhat less than 
for caloium carbonate. 

Insol m acetone. (Naumann, B 1904, 37. 
4329.) 

Insol. in methyl acetato (Naumann, B. 
B. 1909, 42. 3790) ; ethyl acetate. (Naumann, 
B. 1904, 37. 3602 ) 

Insol. in acetone and in methylal. (Eid- 
mann, C. C. 1899, II 1014.) 

Min. Witherite 


Barium hydrogen carbonate, BaH 2 (C0 3 ) 2 (?) 

100 pts H 2 0 containing C0 2 dissolve 0.079 
pt BaCOa. (Bmeau ) 

100 pts H 2 0 contaming C0 2 dissolve 0 17 
pt BaCOa. (Lassaigne) 

100 pts. H 2 0 sat. with CO» under a pressure 
of 4-6 atmospheres dissolve 0.725 pt. BaCOa 
Upon evaporating, BaCOa is deposited. 
(Wagner, Z anal. 6. 167.) 

BaCOa is sol. in 833 pts, H»0 sat. with C0 2 
at 10°. (Lassaigne.) 

BaC0 3 is sol. m 830 pts. H 2 0 sat. with C0 2 


at 10° (Fourcroy.) 

BaCOa is sol in 1650 pts H 2 0 sat with C0 2 
at 10°. (Bergman ) 

100 cc H 2 0 sat with C0 2 dissolve 0 73 g, 


BaH 2 (C0 3 ) 2 (McCoy and Smith, J. Am. 


Chem Soc. 1911, 33. 473.) 


Barium calcium carbonate, BaCOa, CaCOa. 
Mm. Barytocalcite, Bromhte. Sol. in dil. 


Barium uranyl carbonate, BaO, 2U0 3 , 2CO. 
+5H 2 0 Decomp by H.O, (Blinkoff 
Dissert 1900 ) 

+8H 2 0. Decomp, by H e O (Blinkoff.) 
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CARBONATE BISMUTH, BASIC 


Bismuth carbonate, basic, (BiO) 2 CO a + 

V2H.2O. 

Insol, m HoO , sol, in acids. Insol. in C0 2 + 
Aq. (Bergman.) 

Completely sol m (NH 4 ) 2 COs+Aq; si. sol. 
in KaCOs+Aq.; insol. 111 Na 2 COs+Aq. (Lau- 
gier ) 

Absolutely insol. in (NH 4 ) 2 C0 3 +Aq unless 
H3PO4 or HaAsOn are present. (Berzelius.) 

InBol. m (NH 4 ) 2 CO s , K 2 C0 3 , or Na 2 CO,+ 
Aq (Rose.) 

Sol m NH 4 C1+Aq (Waclcenroder ) In- 
sol in NH 4 NQ 3 -1-Aq. (Brett) 

Sol. in CaCla+Aq. (Pern-son ) 

Min. Bismutho8phai.nU\ 

3Bi 2 0 3 , C0 2 . Min. Bwnuihite. Easily 
sol. in acids 

4Bi 2 0 3 , 3C0 2 +4J^H 2 0. Mm Bismuth 
spai Easily sol. in acids 


Bismuth potassium carbonate, Bi 2 0K 4 (C0 3 ) 4 
+H a O. 

Decomp. by large quantities ol H 2 0. (Rey- 
nolds, Chem. Soo. 1898, 73. 266.) 

Cadmium carbonate, CdCOa 
Insol. m H 2 0, easily sol. in acids; insol. in 
Iv 2 COa, and Na 2 COa+Aq; very si. sol. in 
(NH 4 ) 2 C0 3 +Aq (Frcsemus ) 

, mtrate, and 
1 NHaCl+Aq, 

less sol. in NH 4 NOs+Aq (Brett, 1837.) 

Not prevented from pptn by non-volatile 
organic substances. (Rose ) 

Not pptd. from solutions containing sodium 
citrate. (Spiller.) 

Insol. in liquid NH S (Gore, Am. Ch. J. 
1898, 20. 827.) 

Insol. m methyl acetate. (Naumann, B 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314 ) 

Insol in acetone. (Naumann, B. 1904, 37. 
4329.) 

+J^H 2 0. (Lefort, J. B. 1847. 346.) 
(Kraut, Z. anoi-g. 1897, 13. 14.) 

Cadmium carbonate hydrazine, CdCOj, 
2 NjH 4 . 

Easily sol in cold NH 4 OH+Aq. (Franzen, 
Z. anorg. 1908, 60. 281.) 

Cesium carbonate, Cs 2 CO». 

Very deliquescent, and sol. m H 2 0. 

100 pts. absolute alcohol dissolve 11.1 pta. 
Cs 2 CO a at 19°; 20.1 pts. Cs 2 COj at boiling 
temp. (Bunsen.) 

Casium hydrogen carbonate, CsHCOj. 

Not deliquescent. Sol. in H a O. 

Calcium carbonate basic, CaO, CaCOs +H a O. 

Hardened by H 2 0, but not dissolved. 
(Raoult, C, R. 92. 189.) 


Easily sol. m NH 4 sulphate 
succinate+Aq (Wittstem.) 
Sol. in KCN+Aq; sol in eolc 


Calcium carbonate, CaC0 3 

More sol in eolrl than m hot H-O (Gmelm ) 

When recently pptd , so! in 8834 pts boiling, and 
10,601 pta cold HaO, much less sol in HaO containing 
NHiOH and (NH 4 )aCOj, 65,246 pts of which dissolve 
1 pt CaCOa. (Frcsemus ( 1846 ), A 69 122 ) 

So! in 10,U0O pts purr HaO (Brandes, 1826 ) c 
Sol in 12,858 pts pure HaO at 15°. (Kremrre, Pugg 
86 247 ) 

Sol. in 16,000-24,000 pts puie HaO (Bucholz ) 

1 1 H 2 0 dissolves 34 mg CaC0 3 (Cheva- 
let, Z anal. 8. 91; Hoffmann, Z. anal 4. 414.) 

1 1 H 2 0 may contain 0 016 g. CaC0 3 . i. e., 
1 pt is sol. m 62.500 pts H 2 0. (Bmeau, A. 
ch (3) 61. 290 ) 

1 1. H 2 0 dissolves 0 02 g, CaCO s , i e.. 1 pt. 
CaCOs is sol in 50,000 pts. H 2 0. (Peligot.) 
Solubility is much affected by CO s of the air. 

1 1 H 2 0 at 16° dissolves 13.1 mg. CaCOs. 
(Sohksmg, C. R 74. 1552.) 

Calculated from electrical conductivity of 
CaCOi+Aq, 1 pt CaCOs is sol m 99,500 pts. 
H 2 0 at 8.7°, and 80,040 pts at 23.8°. (Holle- 
mann, Z. phys Ch, 12. 125 ) 

By continued boilrng CaH 2 (C0 3 ) 2 , 36 mg. 
CaCOj remain in solution. (Weltzien, A 136. 
165) 

Solubility in H 2 0 at different pressures. 



(]?ngel, C. R 101. 949.) 

100 pts. H 2 0 dissolve C.0005 pt. (calculated 
s CaO) from pptd CaCOs, and 0.0027 pt. 
from oalcspar. (Lubavm, J russ. Soo 24. 
389) 

1 1. B 2 0 dissolves 13 mg. CaCO s at 18 s . 
(Kohlrasisch, Z. phys. Ch 1893, 12. 241 ) 

1 1. C0 2 free water dissolves 17.4 mg. CaO 
or 31.0 mg. CaCOs (Gothe, Ch. Z, 1915, 
39. 305.) 

CaCOs dissolves in 9662 pts. H 2 0 at 12°. 
(Pollacci, C C 1896, II. 946 ) 

1 1. H a O free from CO» dissolves 9.6 mg. 
CaCOs (McCoy and Smith, J. Am Chem. 
Soc. 1911, 33. 473 ) 

Found dissolved m 10,000 pts. sea water. 
(Davy ) 

Pptd. amorphous CaCO s dissolves m 1600 
pts. sea water Pptd. crystalline CaCOs dis- 
solves in 8000 pts. sea water. (Irvine and 
Young, Chem, Soo. 56. 344.) 

Artificial sea water sat. with C0 2 dissolves 
CaCOs corresponding to 57.27 mg. of com- 
bined C0 2 per litre at 15°. 

Sea water which contains 52-55 mg. neutral 
combined C0 2 per litre must be sat with 
CaCOj. (Cohen, Chem. Soe. 1900, 78 (2) 
725) 

For aotion of H 2 C0 8 -|-Aq, see Calcium, 
hydrogen carbonate 
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1S1 


Sol. in H 2 S0 4 , even when native Sol 
acids generally When treated with acids 
closed vessels effervescence ceases on increase 
of pressiue, but is renewed at Cince on lemov- 
ing it. (Lmk, 1814) 

Unacted upon by cone. HN0 3 , even when 
boiling, as Ca(N0 3 ) 2 is insol in cono. HNO a 
Not decomp by mixture of 1 pt. H»SOj and 
6 pts. absolute alcohol, but immediately by 
HNOs+absolute alcohol 
Not decomp by absolute alcoholic solutions 
of oxalic, racemic, tartaric, citric, oi glacial 
acetic acids (Babmgton and Phillips, 1816.) 

Unacted upon by glacial HCjH 3 0 2 , even 
when boding. 

Freshly pptd. CaCO a is sol. m cold NH 4 Cl-f- 
Aq; but the solution becomes cloudy on ex- 
posure to an', a portion, however, of CaCOj 
remains dissolved, which cannot be pptd even 
by boiling. If ppt. is washed and allowed to 
stand 24 hours, it is not as sol. m NH 4 C1 as 
at first, but natural CaC0 3 is not wholly 
insol m NHiCl+Aq; it is, howevei, much 
less sol than MgCO a (Vogel, J. pr. 7. 453.) 

Sol, in boding NHiCl+Aq with evolution 
of NH 3 (Demarcay, 1834.) 

When N H 4 OH + A q, incompletely sat. with 
C0 2 , is mixed with CaCl 2 +Aq, no ppt. occurs 
even during several days, if kept m a closed 
vessel, and oi‘ 
is exposed to 
the solution is boded 
NLLOH+Aq wholly sat, with COa pro- 
duces ppt. when mixed with OaCl 2 +Aq, but 

X 1 i. is not complete untd heat is applied. 

when an excess of GaCL+Acjis added to 
a solution of crystallized carbonate of am- 
monia, only a portion of the CaC0 3 is pptd. 
untd the solution is boiled. (Vogel, 1814.) 

When CaCla+Aq mixed with NH 4 OH +Aq 
is exposed to an atmos. of pure C0 2 , no ppt. 
occurs for several horns, but CaC0 3 is com- 
pletely pptd, in several days. (Vogel.) 11 

When recently pptd, .readdy sol. in NELC1, 
and NH 4 N0 3 +Aq. (Biett, 1837; Wacken- 
roder, A. 41. 315.) 

When recently pptd , readdy sol. in 
(NHdaCCb, (NH 4 ) s SO. I; NH,NO„ NH 4 C1, 
and NH 4 suoomate-i-Aq. (Wittstem.) 

Sol. in NH 4 G 2 Hs0 2 +Aq. (Thomson.) 
More sol. in NH 4 C1, or NH 4 N0 3 +Aq, or 
in neutral potassium, or sodium salts-j-Aq 
than in H 2 0. (Fresenius.) 

From solutions in NH 4 salts, NH 4 OH, and 
(NH 4 ) 2 C0 3 +Aq precipitate CaC0 3 more 
Qompletely than BaCO a . (Fresemus.) 

When boiled with NH 4 C1+Aq, CaC0 3 is 
dissolved, and (NH 4 ) 2 C0 3 given off. (D. 
Smith.) 

CaClj+Aq prevents pptn. of CaCOs in the 
cold, as do also NELC1, KCl, or NaCl+Aq, 
but it is pptd. when boded, if the latter solu- 
tions are not too cone K s S0 4 , KN0 3 , 
(NEL) 2 S0 4 , or Na 3 S0 4 +Aq have a similar 
effect. A large excess of (NH 4 )aC0 3 +Aq 
when quickly added to CaCL+Aq produces 


ppt. in the cold Na 2 CO s , or K 2 CO s +A< 


. . rH,) 3 S0 4 , o: 

solution. (Bertrand, Monit Sci (3) 10. 477.) 

Less sol. in Na than in NH 4 salts, but more 
than in K salts. (Berthelot ) 

When NH 4 OH-|-Aq, partially neutralized 
by C0 2 , is mixed with Ca0 2 H 2 +Aq, no 
cloudiness appears until the mixture is boded; 
when more C0 2 has been added to NH 4 OH+ 
Aq, a ppt. appears at first, which disappears 
and only reappears on addition of much 
CaOsH 2 +Aq; but NELOH+Aq does not 
dissolve pptd. CaCOs. (Vogel.) 

Solubdity m NH 4 salts+Aq at 25°. 


NH4 salt 

MilhmoU 
NHj suit 
perl 

Millimob 
CaO dis- 
soKed per 1 

NH 4 C1 

1000 

6 770 


500 

5.00S 


230 

3 724 


125 

2 743 

nh 4 no 3 

500 

5.267 


250 

3 830 


125 

2.779 


62 5 

2.004 

Triammomum citrate 

500 

66. S7 


250 

39 80 


125 

22 64 


62 5 

14 92 


(Rrndell, Z. phys Ch 1909, 70. 454.) 



Solubdity of CaC0 3 m NH 4 NQ 3 +Aq a 

E per 1 oj sut solution 



CaCOs 


0.131 
0.211 
0.25S 
0.340 
• 0.462 
0 584 
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Ca0 2 H 2 +Aq dissolves a little CaCOs. 
(Welter and Berthollet, 1789 ) ] 

Ca0 2 H»+Aq retains a little CaCOs in solu- 
tion at ordinary temperature, which is pptd. 
on boiling. (Eliot and Storer, Proc. Am. Acad 
1S60. 5. 63.) 

C'aOoHi+Aq, mixed with dll. NaOH, IvOH, 
or NH^OH+Aq, gives no immediate ppt. 
when CO 5 is passed through it, unless boiled. 

Sol, in boiling MgClj+Aq even when dilute. 
CoustA) 

Not decomp, when boiled with K 2 S0 4 , 
Na 2 S0 4 , CaS0 4 , MgS0 4 , and Na 2 B„0.+Aq, 
but partially decomp, by boding with 
(NH 4 ) 2 S0 4l ICjSOs, Na s SO a , (NH 4 ) 2 S0 3 , 
Na 2 HP0 4l (NH 4 ) 2 HP0 4 , K 2 HP0 3 , Na 2 IIPOs, 
(NH 4 ) 2 HP0 3 , Iv 2 HAs0 4 , Na 3 As0 4 , Jv 2 C 2 0 4 , 
(NH 4 ) 2 C 2 0 4 , NaF, and K 2 Cr0 4 +Aq. With 
the Nils salts the decomposition is complete 
(Dulong, A. ch 82.280.) 

Not decomp by alkali sulphates+Aq 
(Malaguti ) , , , 

Precipitation of CaC0 3 is much hindered 
by alkali citrates or metaphoBphates 

Solubility in KCI+Aq at 25° 


1 000 
1 024 
1 046 
1 072 
1 092 
1.101 
1.122 
1 133 
1 179 


7o KC1 


0 00 
3 90 
7 23 
11 10 
13 82 
15 49 
18 21 
19 84 
26 00 


r c CaCOs 


0 0013 
0 0078 
0 0078 
0 0076 
0 0072 
0 0076 
0 0070 
0 0072 
0 0060 


Solubdity in K 2 SQ 4 +Aq at 25°. 


1 010 
1 021 
1 033 


3 15 

4 73 
6.06 

7 85 

8 88 
10 18 
10 48 


% CaCOs 


0 0104 , 
0 0116 
0 0132 
0 0148 
0 0168 
0 0192 
0 0192 
0 0188 


(Camel or 


. Chem. 


The solubdity of CaCOs m Na 2 S0 4 +Aq 
equdibrium until an steaddy increases with 
increasing amounts of CaS0 4 in the solution 
up to saturation point of the CaS0 4 . In the 
presence of solid CaS0 4 the solubility of 
CaCOs is much decreased (Cameron and 
Seidell, J phys Chem 1902, 6. 56 ) 

Sec under CaH s (CO s ) 

Solubility i 


0 97 

1 65 
4 90 


0 0151 
0 0180 
0 0262 
0.0313 


23 90 

(Cameron, Bell and Robinson, J phys Ch. 
1907, 11. 396.) 

Solubility in salts +Aq. 


2.17’.-,° 


1 0079 
1 0314 
1 0466 
1 0734 
1 0949 
1 1346 


NaCl 


1 60 
5 18 
9 25 
11 48 
16 66 
22 04 
30 50 


CaCOs 


0 C079 
0.C086 
0 0094 
0.0104 
0 0106 
0.0115 
0.0119 


Solubdity of CaCOs in NaOH+Aq. 


0 85 g. NaNOs 
1.70 “ 

4 25 " 


0 805 g. Na 2 S0 4 , 10H 2 0 


0 53 g. Na s COs 

1.06 g. “ 

2 65 g. 


20 05 
24 9 
31 1 


24 35 
27 7 
34 5 


25 05 
31.15 
40.7 


10 7 roe. CaCt 
0.0 “ " 


0 55 g. CaCls, 6HsO 

1 10 g. 

2 75 g. 


the Blanc, Z anorg. 1906, 51. 185 ) 


The solubility of CaCOs in C0 2 -free watei 
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• is therefore increased, by the addition of 
NaCl, NaNOs or Na 2 S0 4 , 10H 2 O, but de- 
creased by the addition of Na 2 CO a or CaCl 2 ,' 
6HjO. 

(Gothe, Ch. Z. 1916, 39. 306.) 

Sol. in ferric chloride or nitrate-!- Act with 
evolution of C0 2 and pptn. of Fe 2 O a H 6 (Fuchs, 
1831): also in chlorides or rutiates of Al, Mn, 
Cr, or U, but not m FeCl 2 -|-Aq. 

Sol. in cold SnCL+Aq with pptn. of Sn0 2 . 
Insol. in cone. Na a S0 4 . MgS0 4 , BaCl 2 , 
MgCl 2 , Pb(N0 8 ) 2 , or AgNO a +Aq (Kar- 

Abundantly sol when freshly precipitated 
in CaCl 2 +Aq, and MgS0 4 +Aq (Hunt.) 

Absolutely msol. at 15-19° in Ba0 2 H 2 + 
Aq; also on boiling 

1 1, H 2 0 containing 3-4 g MgS0 4 dissolves 
1-2 g CaC0 8 , and also 1 g. MgCO a . (Hunt, 
Am. J, Sci (2) 26. 109 ) 

100 pts NaCl+Aq (2 625% NaCl) dissolve 
0.0037 pt. (calculated as CaO) pptd CaCO a , 
and 0.0053 pt ealespar. (Lubavin, J. russ 
Soc 24. 389 ) 

Insol in liquid NH a , (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

Insol m liquid C0 2 . (Btichner, Z. phys. 
Ch, 1906, 64. 674 ) 

Alcohol dissolves traces of CaCO t (Gris- 
chow ) 

Sol. m Na citrate+Aq. (Spiller.) 

Sol. m Ca sucratc-j-Aq, (Barreswill ) 

Insol. m acetone. (Naumann, B. 1904, 37. 
4329.) 

Insol. m acetone and in methylal. (Eid- 
mann, C. C. 1899, II 1014.) 

Insol in methyl acetate. (Naumann, B. 

1909, 42. 3790 ) 

Insol m ethyl acetate. (Naumann, B. 

1910, 43. 314 ) 

Amorphous. Solubility in H 2 0 ciymot be 
detei mined because of its instability. (Ken- 
dall, Phil Mag. 1912, (6) 23. 972 ) 

Mm. Calciie. In contact with air freefiom 
C0 2 , 1 1. H 2 0 dissolves at: 


25° 


50° 


100° 


0.01433 0.01504 0.01779 g. caloite. 

(Kendall, Phil. Mag 1912, (6) 23. 964.) 

In contact with an- containing 3.7 pts. C0 2 
per 10,000, the solubility of calcite m H 2 0 
was found to be 0 04608 g per 1. at 26° and 
0 02925 g. per 1 at 50°. (Kendall, Phil. Mag. 
1912. (6) 23. 973.) 

Mm. Aragonite In contact with air free 
from C0 2 , 1 1. H 2 0 dissolves at: 


0.01528 0.01617 0 01902 g aragonite. 
(Kendall, Phil Mag. 1912', (6) 23. 964.) 


Calcium hydrogen carbonate, CaH 2 (C0 8 ) 2 . 
Known only in aqueous solution. 

CaC0 3 dissolves in C0 2 +Aq 


it 10° (Lasfiiugne, J ch. med 4 312.) 


Solves in 994 i 
whde^Ieeland spar require 


sat. with CO*, 
(Bischof ) 
with COa at 21° 


Solubility of CaC0 8 in C0 2 +Aq at p pressure 
in atmospheres CaO-f C0 2 =mg. COj 
and CaO dissolved, corresponding to 
CaC0 3 =mg. CaCOa. 


0 000504 
0 000808 
0 00333 
0 03187 
0 0282 
0.05008 
0.1422 
0 2538 
0.4167 
0.5533 
0.7297 
0 9841 


74 6 
85 0 
137 2 


(SchloBing, C R 74. 1522.) 

With high pressure, 1 1. H a O containing CO a 
dissolves at most 3 g.CaCOs. This maximum 
is reached at 5° under 4 atmospheres’ pres- 
sure; at 10-13° under 5 atmospheres; and at 
20° under 7 atmospheres. (Caro, Arch, 
Pharm (3)4.145.) 

CaCO„ is sol. in about 1000 pts. H 2 C0 8 + 
Aq, and solubility is considerably increased 
by Na 2 SO* or MgS0 4 . 

1000 pts. H a O sat. with C0 2 dissolve pts. 
Carrara marble at t°, and. B= height of 
barometer in millimetres. 


1.202 
1.116 
0.975 
0 935 


CaCCh 


0 920 
0.875 
0.860 
0.886 
0 770 


Or, from 7.5-9.5 0 , 1000 pts. H 2 0 sat. with 
C0 2 dissolve 1.181 pts. CaCO s ; from 20.5- 
22 o ^0.9487 pt. CaCO s , from 26-28°, 0.865 pt. 
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Lttneburg ohallc . 
Pptd.CaCO, . . 
Iceland spar. . . 
Calcite .... 
Traversella . . . 
Dolomite, semi-trans 
parent .... 


small crystals . . 
Dolomite, opaque, in 
large crystals . . 
Dolomite, transparent, 
in large crystals . 
Oolitliic limestone . , 
Dolomitio limestone . 


0 835 

0 950 

1 970 


1 1. H a O sat with carbonic acid dissolves 

I. 30 g CaCO a at 13.2°; 145 g. at 2.8“ 
(Treadwell Z. anorg. 1898, 17. 189.) 

At 30° C. in. equilibrium with the an, not 
more than 3 per cent of the calcium present 
is combined as CaCOs. At lower tempera-' 
tures and lesser concentrations the percent- 
age of normal carbonate is even less, and prac- 
tioally all the calcium present is oombined 
as Ca(HCO s ) 2 . (Cameron and Briggs, J. 
phys Chem 1901, 6. 549.) 

With pressures less than 4 5 atmospheres 
of COs no other than normal calcium car- 
bonate or a hydrate of the normal carbonate 
oast as the solid phase at 0° (Cameron, 

J. phys. Chem. 1908, 12. 566.) 


Solubility m H 2 0 m contact with air, con- 
taining C0 2 with varying partial pres- 


(Cossa, Z. anal. 8. 145.) 


Solubility of CaC0 3 in H a O containing CO s 
at various pressures. 


(Engel, C. R. 1885, 101. 951.) 

1 1 H a O dissolves 0.3850 g. CaH 2 (C0 3 ) 2 
at 15°. (Treadwell, Z. anorg. 1898, 17. 186 ) 
1 1. of sat CaH 2 (C0 3 ) 2 +Aq, obtained from 
, pure or impure limestone, contains 1.13-1 17 
. g. CaC0 3 at 15°, (Treadwell, Z. anorg. 1898, 


Solubility of CaH 2 (C0 3 ) 3 in H 2 0 containing 
C0 2 at 15°. 


carLb . 

aoldin gas 


8.94 
6.04 
5.45 
2.18 
1 89 
1.72 
0 79 
0.41 
0.25 


! aTr“%Os)s 


164 0 
149.2, 
133.1 
124 9 


(Treadwell and Reuter, Z. anorg. 1898, 17. 


P=paitial pressure of C0 2 , 


13 0 

14 6 
31 6 


CaCOs 


0 193 
0 193 
0 238 
0 445 
0 027 

0 723 
0 686 

1 050 


CO, 


0 117 
Q 152 
0 135 
0.327 
0,456 

0 560 
0.623 

1 117 


CaCOs 


0 159 
0 177 
0 341 
0 446 
0 539 
0 743 
0.755 


CO, 


0 091 
0 111 
0 208 
0.301 
0.522 
0 715 
0 803 


CaCOs 


0 136 
0 143 
0 175 
0.232 
0 284 


COs 


0 078 
0.085 
0 106 
0 169 
0 234 
0 293 
0 333 
0 476 


. Similar results at 20°, 30°, and 35° are also 
given, 

(Leather and Sen, Mem. Dept. Agrie. (India) 
Chem. Ser. 1909, 1. 117; Seidell, Solubil- 
ities, 1919.) 
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■Solubility of oaloite m H 2 0 at 25% in contact 
with C0 2 under varying pressures. 

P = approximate pressure of C0 2 in atmoa- 


Solubility m NaCl+Aq at 25° C. and 1 
equilibrium with an. 


V 

g per 1 eat solution 

Solid phase 

HaCOa 

Cb(HCOj1j 

0 1 

1 1 

9 9 

13 2 

16 3 

25 4 

0 22 
2 3 

20 6 

27 5 

34 1 
53.2 

0 67 
1.58 

3 62 

4 04 

4 21 
4.22 

CaC0 8 

Ca(HC0 3 ) 2 

1 


(McCoy and Smith, J. Am. Chem. Soc 1911, 


1 1. H$0 dissolves 2.3374 g. CaCOj at 6° 
under a C0 2 pressure of 2 atmos. (EMert, 
Z. Elektrochem. 1912, 18. 727.) 

Solubility data for calcite in H 2 0 contain- 
ing CO 2 , with and without the presence of 
salts are given by Seyler and Lloyd (Che"' 
Soc 1909, 95. 346.) 

A critical analysis and recalculation of _ . 
suits of Schloesing and others is given by 
Johnston (J. Am Chem. Soc. 1915, 37. 2001). 

CaC0 3 is not dissolved by C0 2 and H 2 0 in 
presence of MgCO a . (Leather and Sen, C. A. 
1916. 1S1.) 

1 1, of 1/10-normal NaCl+Aq dissolves 
0 3320 g. CaH 2 (COa) 2 at 15°. » (Treadwell 
and Reuter, Z. anorg 1898, 17. 193.) 


Solubility of CaH 2 (C0 3 ) 2 in NaCl+Aq sat. 
with carbomo acid at 15°, containing 5 g. 
NaCl per 1. of NaCl-f Aq. * 


700 m; 


16.95 
11.47 
6.07 
3.16 
0 50 
0 41 


TarOaT 

pressure 

free COi 

CaH?(&0 3 )| 
the solution 

128 8 
87.2 
46.1 
24.0 

3 8 

3 4 

132 6 
110 1 
23.5 
13 5 
2.7 

0 3 

218 4 

214 3 

149.2 

118.3 

73 9 

49 0 
34.9 

33 7 

32 9 
33.2 


0.1046 
0 1770 
0.2051 
0.2152 
0 2252 
0 2212 
0 2172 
0 1971 
0 1569 
0 1227 


0 00065 
0 00110 
0 00128 
0 00134 
0 00140 
0 00138 
0.00135 
0 00123 
0 00095 
0 00076 


0.000 
9.720 
21 010 
30.301 
50.620 
69.370 
98.400 
147 400 
234 500 
262 300 


0 000 
0 168 
0.362 
0 522 

0 872 

1 195 

1 695 

2 540 


(Cameron and Seidell, J pliys. Chem. 1902, 
6. 51.) 


Salt 

lono^ibO 

g CaCOs Ml 

In 1 1 of solvent 

HsO 


2.3374 

MgCl 2 +6H 2 0 

6 OS 

50 0 

86 0 

350 0 

700 0 
1150 0 
1725 0 
2300 (sat.) 

2 3518 

3 4045 

4 0826 

3 3009 

2 7357 

2 2054 

1 7058 

1 4060 

NaCl 

27 96 
50.0 

106^9 

175.6 

263.4 

351 2 

3 2796 
3.7399 
3.7828 

3 6900 

3 3495 

2 8107 
2.1625 at 8° 

MgS0 4 +7H 2 0 

105.3 (14°) 
sat. at 14° 

2.1768 

0.91356 

Na 2 S0 4 +10H 2 0 

137.7(14°) 
sat. at 14° 

1.4060 

1.9199 


15.49 
18.21 
19 84 
26 00 


% CaOOs 


0 145 
0 150 
0 166 
0 165 
0.167 
0 154 
0 140 
0 126 
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Solubility in NaCl+Aq m contact with C0 2 
at atmospheric pressuie at 25°. 


1 45 
5 00 
11 OS 
15 S3 
19 62 
29 S9 
35 So 


CaCOi 


0 150 
0 160 
0 174 
0 172 
0 159 
0 123 
0 103 


(Cameron, Bell and Robinson, J phys. Ch. 
1907, 11. 396 ) 


Calcium magnesium carbonate, CaCOj, 
MgCOa 

Min Dolomite 1 1 H«0 sat. with C0 2 at 
18° and 760 min. dissolves 0.31 g. dolomite, 
(Cossa, B 2. 697.) r 

Not obtained by evaporating solution, but 
can be crystallized from C0 2 +Aq between 
100° and 200°. (Hoppe-Seyler ) 

Dolomite is dissolved by COj and 1I 2 0, 
but solution is prevented partially by CaC0 3 , 
and wholly by MgCO a (Leathei and Sen, 
C. A. 1916. 181.) 

Insol m cold dll acids. (Dolonueu, J. 
Phys 39. 1 ) 

Insol in cold acetic acid. (Forchhammer.) 


Solubility m K 2 S0 4 +Aq, sat with COj at 
atmospheric pressure and 25° temp. 


Calcium potassium carbonate, CaK 2 (C0 8 ) 2 . 

Decomp, by H 2 0. (Reynolds, Chem Soc. 
1898, 73. 265; Butsohh, C. A. 1907, 2223) 
2CaCOs, SKjCOa +6H s O. (B utschli.) 


0 69 
0 69 
0 47* 
0 30* 
0 24* 


Calcium sodium carbonate, CaNa s (C'0 8 )2, 
Anhydrous. Decomp byH 2 0, 

+2H,0 (Butschli, C. A. 1907. 2223.) 
+5H 2 0 Min Gnylussitc. Sparingly sol. 
m H 2 0 


* Solid phase, CaS0 4 , K 2 S0 4 , 

(Cameron and Robinson.) 


Total Ca call 
asCa(HCOs) 
Gram3 per lit< 


0.1729 
0 2330 
0.3240 
0,3960 
0.4580 
0 5030 
0 5910 
0.6650 


0 0025 
0 1488 
0 1729+ 
0 2210 
0 3020 
0.3440 
0 3660 


Calcium uranyl carbonate, CaC0 8 , U0 2 C0 3 + 
20H 2 0 

Min Liebigile Sol 111 IICl+Aq. 

+iH 2 0. Decomp, by H 2 0 (Blmkoff, 
Dissert. 1900.) 

2CaO. 4UO,. 3C0 a +24H 2 0 Decomp, by 
H„0 (Bhnkoff, Dissert. 1900.) 

Calcium carbonate chloride, CaC0 8> CaCl 2 + 
6H 2 0. 

Sol. ni H 2 0 with immediate decomp. 
(Fritzsche, J. pr. 83. 213.) 

Cerous carbonate, Ce a (C0 3 )s+5, and 9I-I a O. 

Insol /-in H 2 0, and solution of CO» in H 2 0. 
(Vauquelm.) 

Somewhat sol, in (NH 4 ) 2 C0 3 + Aq ( Jolm ) 
Insol. in neutral salt solutions and neutral 
alkali caibonates+Aq; easily sol. m S0 2 + 
Aq. (Bertlner, A ch. (3) 7. 77 ) 


(Cameron and Seidell, J. phys. Chem. 1902, ! 
6. 53.) 


r Data are also given for solubility of CaCO t 
in N aCl +N » 2 S0 4 + Aq, and CaCO,+CaS0 4 
m NaCl+Na 2 S0 4 +Aq (Cameron, Bell and 
Robinson.) 


Calcium copper uranium carbonate, CaC0 3l 
3CuCO„, 4U (CO 8 ) 2 +24H s O. 

Sol. in acids. 


Calcium lead carbonate, rCaCOs, i/PbCOj 

Mm. Plurnbocalcilc. 


Ceric carbonate, Cc(C0 3 ) 2 +}4H 2 0. 
Precipitate (Hismger, A. ch 94, 108 ) 
Insol m H 2 0. Sol, in slight tiaces in 
Na 2 C0 3 +Aq; si. sol. m NaHCO„+Aq, and 
in (NH 4 ) 2 CO„+Aq (Rose) 

Cerous lanthanum carbonate fluoride. 

Min. Batnmile, Hamarlite, Hydrofluvcmle. 
Slowly decomp, by HCl+Aq, easily by 


Ppt. (John.) 

Ce 2 (C0 8 ) t , K 2 C0 8 +12H 2 0. Ppt 
Sol. in 30% K 2 C0 3 +Aq. (Meyer, 
anorg. 1904, 41. 103.) 
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Pei ceric potassium carbonate, Ce 2 0 8 (C0a)«, 
4K2CO3+I2H2O. 


Cnjdalhne. SI. sol m H 2 0 containing 
K*C0 3 ; sol. in dil H 2 S0 4 With decomp. 
(Job, C R 1899, 128. 1098.) 


Cerous sodium carbonate, Ce 3 (C0 3 ) 3 , 
2Na 2 C0 3 +2H 2 0. 

Ppt (Jolm.) 

2Ce 2 (C0 3 )a, 3Na 2 C0„+24H 2 0(?). Ppt. 
Easily decomp (Meyer, Z. anorg. 1904, 41. 
103) 


Chromous carbonate, CrC0 3 . 

Sol m much H 2 0; si. sol in IvHCO a +Aci. 
(Moberg, J. pr, 44. 328; Moissan, A ch. (5) 
21. 199.) 


Chromic carbonate, basic, Cr 2 0 3 , 2C0 2 

Precipitate. (Parkmann, Sill Am J (2) 
34. 321.) 

Cr 2 O a , C0 2 +4H 2 0 lnsol, in H 2 0; sol in 
acids, when freshly pptd. is sol m K 2 C0 3 , 

(NH 4 ) 2 C0 3 +Aq, and still n 1 - 

+Aq. (Meissner.) 

Insol. in ethyl acetate (Naumann, B. 
1910, 43. 314); methyl acetate. (Naumann, 
B. 1909, 42. 3790 ) 

2Cr 2 O a , C0 2 +6H 2 0 Precipitate (Lang- 
lois, A ch. (3) 48. 502 ) 1 


n KbH 


Cobaltous carbonate, basic, 3CoO, C0 2 + 
2H 2 0. 


(Meigen, C C 1905,1 1363 ) 

3H 2 0 (Rose, Pogg. 84. 551 ) 

3CoO, 2C0 2 +4H 2 0 (Biatin, Z. anal. 6. 


Cobaltous carbonate, C0CO3. 

Anhydioux Not attacked by cold cone 
HC1, or HNOj+Aq. (Senarmont, A. ch (3) 
30. 129 ) 

Insol. in liquid NH 3 . (Gore, Am. Ch J 


18HS, no. say ) 

Min SphaarocobnUitt'. SI attacked by cokl 
HN0 3 , or HCl+Aq. 

+ 2 / 3 H 2 0. Sol. in acids. (Deville, A ch. (3) 


+6H 2 0. (Deville ) 

Decomp, by H a O with formation of a basic 
carbonate. (Berzelius ) 


ibaltous potassium carbonate, CoC0 3 , 
K 2 C0 3 +4H 2 0. 

Decomp, by II 2 0. (Deville, A. ch. (3) 33. 

Ppt. Decomp by H s O. (Reynolds, Chem. 
Soo. 1898, 73. 264 ) 

C 0 CO 3 , KHC0 3 +4H 2 0. Decomp. by 
H 2 0. (Deville.) 


Chromous potassium carbonate, 

CiCO s , K 2 C0 S +1KH 2 0 
Sol in H 2 0 when freshly prepared; slowly 
polymerizes; stable in dry an', decomp. in 
moist air; sol. in acids with decomp (Baugd, 
C R. 1898, 126. 1568 ) 

Chromous sodium carbonate, CrNa 2 (C0 3 ) 2 + 
H 2 0 

Decomp. when heated In Aq. solution, 
passes into the hydrate containing 10 mols 
H 2 0. (Baugd, C. R. 1897, 125. 1179 ) 

+10 H,0. Very sol m cold H 2 0; Aq. solu- 
tion decomp. below 100°; effloresces m the air, 
sol m HCl+Aq and H 2 S0 4 +Aq. (Baug4, 
C R 1897, 125. 1178.) 


Cobaltous carbonate, basic, 5CoO, 2COi 
4H 2 0. 

Insol in H 2 0; sol. in (NH 4 ) 2 S0 4 , 
(NH 4 ) 2 C0 3 , NH 4 N0 3 , and NH 4 C1+Aq 
Sol. in cold NH 4 NO a , and NH 4 C1+Aq. 
(Brett, 1837.) 

Sol. m C0 2 +Aq. and acid alkali carbonates 
+Aq, from which it is pptd. on boiling. ' 
Very si sol. in cone Na 2 C0 3 , or K 2 C0 3 +Aq; 
largely sol m (NH 4 ) 2 C0 3 +Aq, and partly sol. 
m NH 4 OH+Aq. (Berzelius.) 

Not pptd. from solutions containing Nai 
oitrate. (Spiller.) 

4CoO, C0 2 +4H 2 0. Ppt. (Beetz.) 

+3H 2 0. (Meigen, C. C. 1906, 1, 1383.) 


Cobaltous sodium carbonate, CoCO Sl Na 2 C0 3 
+4H 2 0, and 10H 2 O. 

Decomp. by H 2 0. (Deville, A ch (3)33. 
75.) 

Cupric carbonate, basic. 

The compounds piodueed by pptn of 
copper solutions by carbonates are unstable 
and possess varying solubilities in solutions 
of C0 2 . On treatment with solutions of C0 2 , 
these substances pass over into an apparently 
stable compound possessing a definite solu- 
bility in solutions of C0 2 of definite concen- 
tjation, which solubility increases with the 
concentration of C0 2 . Solubility of this 
compound in various salts+Aq is recorded. 
(Free, J. Am. Chem. Soe 1908, 30. 1374.) 

8CuO, C0 2 +5H 2 0 (Deville, A. eh (3) 
33. 75 ) 

6CuO, C0 2 . (Field, Chem. Soc. 14. 70 ) 
3CuO, C0 2 +2H 2 0, (Favre, A. 0 I 1 . (3) 10. 
119) 

6CuO, 2C0 2 +6H 2 0. (Struve.) 

2CuO, C0 2 +H 2 0. Insol. m H 2 0; easily 
sol. m acids, even H 2 SO s +Aq; si. sol in 
H 2 C0 3 +Aq, 30,720 pts of the solution con- 
taining 1 pt. CuO. (John ) Sol. m 4690 pts. 
H 2 C0 3 +Aq sat. at 4-6 atnaos pressure. 
(Wagner.) Sol. in 3833 pts. sat. H 2 CO s +Aq. 
(Lassaigne, J. ch. mdd. 4. 312 ) 

Sol in NH 4 *saits+Aq. Partially sol, in 
Na 2 C0 3 , or K 2 C0 3 +Aq, and more sol m 
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NaHCO,, or KHCO,+Aq; sol m (NH 4 ) 2 C0 3 
+Aq. (Pavre, A. oh. (3) 10. 18.) 

Less sol. in (NH 4 ),C0 3 -|-Aq than CuO m 
NHjOH+Aq (Thomson, 1831.) Sol. m 
KCN +Aq. (Berzelius ) Sol in NH 4 C1, or 
NH 4 N0 3 +Aq (Biett.) 

Sol. in feme salts with pptn of Fe/)«Ho. 
Insol m liq NH 3 (Frankhn and Kraus, 
Am. Ch. J 1898,20.827.) 

Insol. m methyl aoetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B 1910, 43, 314.) 

Insol. m acetone (Naumann, B 1904, 37. 
4329; Eidmann, C C. 1899, II. 1014.) 

Sol. m ethyl amine carbonate +Aq. 
(Wurtz ) 

Sol. in cane sugar+Aq (Peschier, Repert. 
1820, 6. S3.) 

Not pptd. from solutions containing sodium 
citrate (Spiller.) 

Iusol. in pyridine. (Schroeder, Dissert. 
1901.) 

Min Malachite. Sol. in acids, and NH 4 OH 
+Aq. 

+2H 2 0 (Favre.) 

SCuO, 5C0 2 +7H 2 0. (Grdger, Z. anorg 
1900, 24. 137 ) 

3C’uO, 2C0 2 -fH s 0. Insol. in H a O. Sol. 
- .n NH 4 0H+Aq, also in hot cono. NaHCO a + 


X, 


Azunte. 


Copper potassium carbonate, basic, 8CuO, 
2K3CO5, 7COa+17HjO. 

Ppt. ; decomp, by H 2 0. (Groger, B 1901! 
34. 430.) 

Mixture. (Wood and Jones, C. A. 1907. 
2607). 

SCuO, 4C0 2 , K 2 CO a +10H 2 O. Decomp 
by H.O (Deville, A. ch. (3) 33. 102). 

Cupric potassium carbonate, CuCO S) K 2 CO a . 

Deeomp, by H 2 0. (Wood and Jones, C A. 
1907. 2667.) 

+H 2 0. (Wood and Jones.) 

+4H 2 0 Decomp, by H a O. (Reynolds, 
Chem. Boe, 1898. 73. 263.) 

Could not be obtained. (Wood and Jones.) 
2CuCOj, R e C0 3 +4H 2 0. Deeomp. by H,0 
(Wood and Jones.) 

Cupnc sodium carbonate, CuCO a , Na a CO a . 
Not deeomp by cold H 2 0. (Debray, C. R. 
■ 49.218) 

+3H a O. 


Mm. Aunchaldte. Easily sol. in HCl+Aq. 

Cupric carbonate ammonia (cuprammonium 
carbonate), CuC0 3 , 2NH a . 

Decqmp, by HjO. Insol. in alcohol and 
ether. Sol. in (NH 4 ) 2 C0 3 +Aq. (Favre, A. 
ch. (3) 10. 116.) 


Didymium carbonate, Di 2 (C0 3 ) 3 4-H 2 0, or 
6H a O. 

Insol. m H 2 0 Only traces dissolve in C0 2 
+Aq. Insol. m solutions of alkah carbonates 
or bicarbonates + Aq . (Mangnac, A. ch (3) 
38. 166.) Very si. sol. in cone NH.iCl+Aq. 
(Rose.) 

Insol m acetone. (Naumann, B 1904, 37. 
4329.) 

-f 8H 2 0 (Cleve, Bull. Soo. (2) 43. 363 ) 


Didymium potassium carbonate, Di 2 (CO a ) s , 
K 2 C0 3 +4H 2 0. 

Insol. m H 2 0 (Cleve, Bull. Soo. (2) 43. 
363.) 

+12H a O. (Cleve.) 


Didymium sodium carbonate, 2Di 2 (CO») s . 
3Na 2 C0 3 +9H 2 0. 

Ppt (Cleve ) 

Di 2 (C0 3 ) 3 ,2Na 2 C0 3 +8H 2 0. Ppt. (Cleve.) 


Dysprosium carbonate, Dy 2 (C0 3 ) 3 +4H 2 0. 

I Insol. in H 2 0. (Jantsch, B. 1911, 44. 
1277.) 


Erbium carbonate, Er 2 O a , 2C0 2 +2H 2 0 
Insol in H a O. (Hoglund ) 

Erbium sodium carbonate, Er 2 (CO a ) s , 
SNa 2 C0 3 +36H 2 0. 

Efflorescent. Deeomp. by H 2 0. 

Gadolimum carbonate, basic, Gd(OH)CO a + 
H a O. 

Ppt. (Benedicks, Z, anorg. 1900, 22. 417.) 


Not perceptibly sol. in H 2 0 or H a CO a +Aq. 
Deoomp. by boiling H 2 0. Easily sol. in acids. 
Sol. inNHi salts, and KOH, or NaOH+Aq 
Sol. in alkali carbonates, especially 
(NH 4 )2C0 3 -fAq. (Vauquelin) SI, sol. m 
K 2 CO a +Aq, When solution m (NH 4 ) 2 C0 3 
is boiled, a more basic carbonate is pptd. 
(Rose.) 


Glucmum carbonate, GlCO a +4H a O. 

Efflorescent Sol. in 278 pts. H 2 0. (Klatzo, 
J.pr. 106.242.) 

1 lnsol m hquid NH a . (Gore, Am. Ch. J. 
1898, 20. 828 ) 

No definite carbonate of glucmum exists 
I (Cameron, J. phys Chem. 1908, 12. 572.) 
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Glucinum potassium carbonate, 3GlCO a , I 
2Iv a C0 8 

Easily sol. in H 2 0, but decomp, by boiling. 
(LJebray.) Less easily sol. m alcohol. 

Indium carbonate, In 2 (C0 8 ) 8 . 

Ppt. Insol. in K 2 C0 8 , or Na a C0 8 +Aq. 
Sol. m (NH 4 ) 2 C0 8 -|-Aq. (Winkler, J. pr. 
94. 1) 

Iron (ferric) carbonate, basic. 

9Fe 2 0 3 , C0 2 +12H 2 0. (Wallace, Chem. 
Gaz. 1858. 410 ) 

3Fe 2 0 3 , C0 2 +4H 2 0, and 8H 2 0. (Bar-rat, 
C N 1. 110.) 

+6H 2 0. (Wallace.) 

2Fe 2 0 8 , C0 2 +I^H 2 0. (Rother, Pharm. 
J. Trans. (3) 4. 576.) 

Fe 2 O s , CO a . (Pai'kmann, Sill. Am. J. (2) 
34. 321.) 

These and other similar basic salts aie ppts., 
easily decomp, on standing into Fe 2 0«H 8 

Iron (ferrous) carbonate, FeC0 8 . 

Insol. m H 2 0. 

Sol m acids, even m H 2 C0 8 +Aq 
See Carbonate, ferrous hydrogen, 

Min. Sidente t Spathic ore SI. attacked by 
dll. acids. Sol in H 2 C0 8 +Aq under pressure. 
Insol. m NH4CI, 01 NH 4 N0 8 +Aq. (Biett.) 
+H 2 0. SI. sol in H 2 0, easily sol. in acids; 
sol. in H 2 CO a +Aq 

Sol. mNH 4 Cl+Aq. Sol. in feme salts +Aq 
with evolution of C0 2 and pptn. of Fe 2 0 6 H 8 . 
Soluble in an aqueous solution ofcane sugar 

Solubility in salts +Aq free from C0 2 . 


100 pts H 2 C0 8 +Aq chssolve 0,72 pt. 
FeCO s . (Wagner.) 

- FeC0 8 dissolves m 1381 pts H 2 0 saturated 
with C0 2 , under a pressure of 4-6 atmos- 
pheres. (Wagner, J. B. 1867. 135.) 

1 1. H 2 0 dissolves 6.1907 g. FeCOs (pure) 
under a C0 2 pressure of 2 atmos (Enlert, 
Z. Elelctrochem 1912, 18. 728 ) 


Solubility in various salts +Aq m presence of 
C0 2 under pressure of 2 atmos. 




(Ehlert, Z. Elektrochem. 1912, 18. 728.) 

Iron (ferrous) hydrogen carbonate, 
FeH a (C0 8 ) 2 (?). 

Known only in aqueous solution. 

By conducting C0 2 at ordinary pressuie 
through H 2 0, in which Fe is suspended, a solu- 
tion containing 9.1 pts FeCOs to 10,000 pts. 
H a O is obtained, (v. Hauer, J.'pr. 81. 391.) 




700 0 
1150 0 
1437.5 
1725 0 
2300 0 


5 8403 
4 5553 
4.4587 


(Ehleit, Z. Elektrochem. 1912, 18. 728.) 

A bicarbonate of ferrous iron is not formed 
under pressures of C0 2 up to 5 atmospheres 
at 0°. (Cameron, J 'phys Chem. 1908, 12. 
671) 

Iron (ferrous) magnesium carbonate, FeCOs, 
MgC0 8 . 

Mm Pislomesile. 

FeCOj, 2MgCO a . Min. Mesihlc. 


FeIv 2 (CO 8 ) 2 +4H a 0. 

Ppt. Decomp, by H 2 0. (Reynolds, Chem. 
Soc. 1898, 73. 265.) 

Lanthanum carbonate, La 2 (C0s)8+H 2 0, 
3H a O, and 8H a O. 

Insol. in H s O. CO a +Aq dissolves traces. 
Insol. m (NH 4 ) 2 C0 8 +Aq 
Insol. m acetone. (Naumann, B 1904, 37. 
4329.) 

Min. Lanlhanile. 
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Lanthanum potassium carbonate, La2(C0 5 ) 3 , 

K 2 C0 3 -H2H 2 0. 

Sol. m 30% KoCOa+Aq.. (Meyer, Z. 
anorg 1904, 41. 101 1 

Lanthanum sodium carbonate, 2La2(C0 3 ) 3 , 
3Na,C0 3 +20H 2 0(?). 

Ppt Easily clocomp (Meyer, Z anorg 
1901, 41. 102 ) 

Lead carbonate, basic, 2PbCO„, PbO..H 2 , 
5PbCO„ 3PbO»H», 3PbCO s , PbOoH 2 ; 
5PbC0 3 , Pb0 2 H s 

White Lenh Insol. in H 2 0 Nearly insol 
in H 2 COs+Aq, even under piessuie Sol m 
dil , insol in cone. KOII+Aa Insol in 
normal, or acid alkali carbonates-)- Ac. (Bott- 

S< Sol in cold dil. NH 4 Cl+An (Brett.) 

PbCOj, Pb0 2 H 2 Very si. sol. in H 2 0. 
(Yorke ) 

2PbCO a , PbO,H, 

Solubility is less than 0 0002 millimol Pb 
m 1 liter 11,0 at IS 0 (Pleissner, C C 1907, 
II 1050.) 

When not exposed to air, sol m 32,000 
pts. (NH t ) 2 S0 4 +Aq (0 2 g. per 1.); 26,000 
pts. KNOj+Aq (0.2 g. per 1), 23,000 pts 
CaCl«+Aq (0 2 g per 1 ), 4600 pts NH 4 N0 3 
+Aq (0.2 g. per 1 ), 4300 pts. Il s O sat. with 
C0 2 


Insol m H 2 C0 8 +Aq. (Jahn, A. 28. 117 > 
Very si. sol. in H 2 C0 3 +Aq, but solution is 
prevented by traces of various salts (Tiln- 
nerman) Sol. m 7144 pts. sat. H 2 CO s +^.q, 
(Lassaigne, J. eh mdd. 4. 312 ) H 2 0 sat. with 
C0 2 tindei 4-6 atmos pressure dissolves only 
traces of Pb; 1000 pts. of solution containing 
0 5 pt. PbC0 3 . (Wagner, Z anal 6. 167 ) 

Solubility of PbCOa in H 2 CO s +Aq at 18°. 



When exposed to air in beakeis, sol 


pts CaCl 2 +Aq (0.2 g. per 1); 26,000 pts. 
NH 4 NOj+Aq (0.2 g per L), 4300 pts H 2 0 
sat with C0 2 (0.2 g per 1 ) (Muir, Chem. 
Soo. 81. 664 ) 

Insol m methyl acetate (Naumann, B. 
1900, 42. 3790.) 

3PbO, 4PbC 0 3 -t-2H»0. Ppt. (Stromliolm, 
Z, anorg. 1904, 38. 446.) 

Lead carbonate, PbCO a . 

Sol in 50,551 pts. H 2 0 at ordinary temp. 

Sol m 23,450 pts. H 2 0 with httle ammo- 
nium acetate, carbonate, and free ammonia; 
mid in somewhat less H 2 0, containing much 
ammonium mtiate with carbonate and free 
ammonia (Presenilis, A. 69. 124.) 

Calculated fiom electrical conductivity of 
PbCOa+Aq, 1 1 H 2 0 dissolves 3 mg. PbC0 3 
at 10° (Kohlrausch and Rose, Z. phys. Ch 
12. 241 ) 

Solubility is 0 0002 millimol. Pb m 1 liter 
H 2 0 at 1S°. (Pleissner, C. C. 1907, II 1056.) 

SI sol, in H 2 0 1 5 x 10-’ g 
in 1 1 of sat. solution a 
phvs Cli 1903, 46. 604.) 

Easily sol. m acids, even HC 2 H 3 0 2 , but not 
decomp by cono. HN0 3 +Aq on aeoount of 
insolubility of Pb(N0 3 ) 2 m HNO a +Aq. In- 
sol. m a mixture of 1 pt. H 2 S0 4 and 6 pts 
absolute alcohol, or in an alcoholic solution 
of racemic or tartaric acids 


(Pleissner, C. C. 1907, II 1056.) 


(Weppen, 1837.) Sol. m KOH+Aq; not ab- 
solutely msol at ord. temp, m an excess of 
K 2 C0 3 , or Na 2 C0 3 -(-Aq, and still more sol. at 
100°; but absolutely msol. m NaHC0 3 , 
KH6 o 3 . or (NH 4 ) 3 C0 3 +Aq. (Rose.) Insol. 
in NH 4 OH+Aq; sol. m KOH or NaOH+Aq; 
decomp, by boiling Ca(N0 8 ) 2 +Aq. (Berze- 
lius.) 

SI decomp (Peisoz), not at all decomp. 
(Malaguti) by alkali sulphates +Aq. 

Partially- decomp, by boiling with K 2 S0 4 , 
Na 2 S0 4 , (NH 4 ) 2 S0 4 , CaS0 4 , MgS0 4 , 

Na 2 HP0 4 , NaNH 4 HP0 4 , K 2 SO s , Na 2 S0 8 , 
(NH 4 ) 2 S0 3 , Na 2 HPO s , Na 2 B 4 O r , K 8 As0 4 , 
Na 8 As0 4 , K 2 C 2 0 4 , Na 2 C 2 0 4 , NaF, and 
K 3 Cr0 4 +Aq. With the NH 4 salts, the 
decomp, is complete (Dulong, A, oh. 82. 
290.) " 

Easily sol, m hot NH 4 C1+Aq, (Biett, 
Rose.) 

When 1 mol. PbCOa is boiled with 1 mol. 
K 2 C 2 0 4 , 15% of the PbCO s is decomp.; with 
1 mol. II 2 C0 8 , 93.28% is decomp. (Mala- 
guti.) 

Not decomp, by K 2 S0 4 +Aq (Rose.) 

Insol. in liquid NH 3 (Franklin, Am Ch. 
J. 1898, 20. 828.) 

Sol m an aqueous solution of acetates 
(Mercer, 1844.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790 ) 

Not pptd. in presence of Na citrate. 


Lead sodium carbonate, 4PbC0 8 , Na 2 CO s . 
Insol. m H 2 0 (Berzelius, Pogg. 47. 199.) 

Lead carbonate bromide, PbCO s , PbBr 2 . 
Insol, m HnO. (Storer’s Diet ) 
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Lead carbonate chloride, PbC0 3 , PbCl 2 
Insol m HaO, (Millei, Chern Soc (2) 8. 
37.) 

Mm Phobgemte. Easily sol, in acids. 


pts. sat. G0 2 +Aq dissolve 5.25 pts L12CO3. 
(Troost.) Sec L1HCO3 
Sol in NH 4 salts +Aq. 


Solubility in salts +Aq at 25° 


Lead carbonate iodide, PbC0 3 , Pbl 2 
Insol. m H 3 0 (Poggiale ) 


G = concent ration of salt solution in g- 
equiv. per 1. 

S =solubibty of Li 2 C0 3 in g -equiv. per 1 


Lead carbonate sulphate, PbCO a , PbS0 4 . 

Mm Lannrkile. Sol m HNO a +Aq with 
residue of PbS0 4 

3PbC0 3 , PbS0 4 Mm Leadlvdhte. As 
above. 


Lithium carbonate, Li 3 C0 8 . 

100 pts H 2 0 dissolve 1 pt Li 2 C0 3 (Vau- 
quelm, A. ch 7. 284.) 

100 pts. H 2 0 at 13° dissolve 0.769 pt. 
LijCO s ; at 102°, 0 778 pt. Li a CO a (ICremers, 
Pogg 99. 48.) 

100 pts H 2 0, cold or hot. dissolve 1.2 pts. 
LijCOs, (Troost, A. ch. (3) 51 103.) 

100 pts H 2 0 dissolve 1,4787 pts. at 
0.7162 pt, at 100° (Diaper, C N. 55. : 


100 pts H a O dissolve pts. Li 3 CO s at t°. 


Pta LuCCh 


Pts LiaCOa 


100 

102 


0 866 
0 728 
0 796 


50 


1 181 


0.796 pt is dissolved at 102° in less than 
J { hour, and 0,955 m 1 hour (Beketow, J 
iuss Soc. 1884. 591.) 

Sat. solution at 15° has sp gr. 1.014, and 
contains 1 g, Li 2 C0 3 to 70 g. H 2 0, wlide solu- 
tion sat at 0° has sp.gr 1.0168 and contains 
1 g LiiCOg in 64.6 g. H 2 0. By long spon- 
taneous evaporation at 15° a solution can 
be obtained of 1 0278 sp. gr. containing 1 g 
LLiCOs in 45 57 g. H 2 0. (Fltiekiger, Arch 
Pharm. (3) 25. 549.) 

By boiling for an instant with H a O a solu- 
tion is obtained, which has sp. gr. 1.0074 and 
contains 1 g. Li 2 C0 3 to 139 g. H 2 0, (Flticki- 
ger, Arch. Pharm, (3) 28. 643 ) 

0 1687 mol. is sol m 1 1. H 2 0 at 25°. (Roth- 
mund, Z. phys. Ch. 1909, 69. 631.) 

Sat. Li 2 C0 3 +Aq contains at: 

95° 75° 

0.723 0.833% by wt Li 2 CO a . 


Salt 

C 

S 

KNO„ 

0 25 

0 3647 


0 50 

0 3688 


0 75 

0 3676 


1 00 

0.3656 


1 50 

0 3490 


2 00 

0 3268 

KC1 

0 10 

0 3553 


0.25 

0 3590 


0 50 

0 37S2 


0 75 

0 3832 


1 00 

0 3835 


1 50 

0 3731 

' 

2 00 

0 3558 

NaCl 

0 10 

0 3569 


0 25 

0 3691 


0 50 

0 3867 


0 75 

0 3956 


1 00 

0 3946 


1 50 

0 3901 


2 00 

0.3776 

k 2 so 4 

0 25 

0,4028 


0 50 

0.4356 


1 00 

0 4860 

Na 2 SQ 4 

0 50 

0 4411 


1 00 

0 4926 


2 00 

0.5534 

NH 4 C1 

0 10 

0 3902 


0 25 

0 4677 


0 50 

0 5059 


0 75 

0 6270 


1 00 

0.6810 


1 50 

0 7463 


2 00 

0 7739 


4.00 

0.7881 

(NH 4 ) s S0 4 

0 25 

0.5059 


0 50 

0 7863 


1.00 

0 9804 


1 50 

1 109 


2 00 

1 174 

KC10 3 

0 1 

0.3500 


0 2 

0 3570 


0 4 

0.3616 


(Tschugreff, Z. anorg. 1914, 86. 159 ) 


(Geffcken, Z. anorg. 1905, 43. 198') 


Sat solution boils at 102°. (Kremers.) Insol in hquid NH 3 (Franklin, Am Ch 
More sol in C0 2 +Aq than in H,0. 100 1 J. 1898, 20. 828.) 
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Solubility m organic compds -f Aq at 26°. 
Solubility in HaO at 25° =0.1687 mols litre. 

Solubility in organic compds. +Aq. 
at 25°— Continued. 

Organic compd. 

Normality of 
| the solution 

Mol LijCOs 
sol. in 1 I 

Organic compd 

Normality of 
the solution 

Mol Li 2 C0 3 
sol mil t 

Methyl alcohol 

0 250 

1 o | 

0 1604 

0 1529 

0 1394 

Thio-urea 

0.125 

0 250 

0 5 

1 0 

0 1667 ' 

0 1643 

0 1600 

0 1523 

Ethyl alcohol 

0 125 

0 250 

0.5 

1.0 

0.1614 

0 1555 

0 1417 

0 1203 

Dimethyl-pyrone 

0 125 
0.250 

0 5 

1 0 

0 1562 

0 1460 
0.1284 

0 0992 

Propyl alcohol 

0 125 

0 250 

0 5 

1 0 

0 1604 

0 1524 

0 1380 

0 1097 

Ammonia 

0 125 

0 250 

0.5 

1.0 

0.1653 

0.1630 

0 1577 

0 1466 

Tertiary amyl 
alcohol 

0 125 

0 250 

0 5 

1 0 

0 1564 

0 1442 

0 1224 

0 0899 

Diethylaminc 

0 125 

0 250 

0 5 

1 0 

0 1589 

0 1481 

0 1283 

0 0937 

Acetone 

0 125 

0 250 

0 5 

1 0 

0 1600 

0 1515 

0 1366 
0.1104 

Pyndinc 

0 125 

0 250 

0 5 

1 0 

0 1592 

0 1503 

0 1347 

0 1091 

Ether 

0 125 

0 250 

0 5 

0 1680 

0 1476 

0 1300 

Piperidine 

0.125 

0 250 

0 5 

1 0 

0.1584 

0 1488 

0 1320 
0.1009 

Formaldehyde 

0 125 

0 250 

0 5 

1.0 

0.1668 

0.1653 

0.1606 

0.1531 

Urethane r 

0.125 

0,250 

0,5 

1 0 

0 1604 

0 1525 
0.1377 

0 1113 

Glycol 

0 125 
0.250 

0.5 

1,0 

0 1660 

0 1629 

0 1565 

0 1472 

Acetamide 

0 250 

0 5 

1 0 

0.1614 

0 1520 

0 1358 

Glycerine 

0.125 

0 250 

0.5 

1.0 

0.1670 

0 1647 

0 1613 

0 1532 

Acetonitrile 

0 125 

0 250 

0 5 

1 0 

0.1618 

0 1556 

0 1429 

0 1178 

Mannitol 

0 125 

0 250 

0 5 

0.1705 

0.1737 

0.1778 

Mercuric cyanide 

0 125 

0 250 

0 1697 

0 1704 

Glucose 

0 125 

0 250 

0 5 

1 0 

0 1702 

0 1728 

0 1752 

0 1778 

(Rothmund, Z phys. Ch. 1909, 69. 531.) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3601.) 

Insol, in acetone. (Naumann, B. 1904, 37. 
4329; Eidmann, G. C. 1899, II, 1014.) 

Lithium hydrogen carbonate, LiHC0 3 . 

100 pts H2O dissolve 5.501 pts. at 13°. 
(Bewad, B. 17. 406 R.) 

Sucrose 

0 125 

0 250 

0 5 

1 0 

0 1093 
0.1689 

0 1661 

0 1557 


0 125 
0.250 

0.5 

1 0 

0 1673 

0 1643 

0 1605 
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Magnesium carbonate, basic, Mg 3 C a 07+ 
3H a 0 =3MgO, 2CO a +3H a O or 2MgC0 3 , 
Mg0 a H a +2H 2 0. .(Fritzsche, Pogg. 37. 
310.) 

*M r gnesia alba, 3MgC0 3 , Mg(OH) a + 
4H 2 0, 4MgCO a , Mg(OH) a +5H a O, or 
5Mgd0 3 , 2Mg(OH) a +7H a O. 

Very si. sol. m H a O. Sol m 10,000 pts. 
liot or cold H a O (Bmeau ) 

Sol. m 2500 pts. cold, and 9000 pts. hot 


Easily sol. in NH 4 sulphate, nitrate, or suc- 
emate+Aq, also in (NH 4 ) 2 CO»+Aq. (Witt- 
stem.) Sol in cold Na 2 CO a , K a CO,, K a S0 4 , 
KC1, or KN0 3 +Aq (Longchamp); also in 
NH 4 C1+Aq, separating out on heating. 
(Vogel, J. j>r. 7. 455.) Slowly sol. in cone. 
BaCl 2 , CaCl a , or ZnS0 4 +Aq (Karsten.) 

Sol. m MgS0 4 +Aq (Dulong ) 

Sol. in feme salts+Aq with evolution of 
COj and pptn of Fe a OoH a . (Fuchs ) 

Sol. in boiling Co, Ni, Zn, Mn, or Cu 
nitrates or chlondes+Aq. 

Min. Hydromagitesite, 4MgO, 3CO a + 
4H 2 0. 

■flOHjO. Sol. m considerable amount in 
H-COs+Aq as MgH 2 (C0 3 ) a +Aq. (Engel, 
C. R. 100. 911 ) 

Magnesium carbonate, MgCO a , 

A hydrous. Insol. in H 2 0. 1 1 H a O dis- 
solves 106 mg. MgCOa. (Chevalet, Z anal 
8. 91.) Sol. in 5071 pts H 2 0 at 16'. (Krem- 
ers.) MgCOa oombines with H 2 0 to form 
MgCO s -|-3H s O, and +5H a O, which are less 
sol. in H 2 0 than anhydrous salt. (Engel, 
C. R 101.814) 

Very hydroscopic. About 20 g. are sol. 

1 1. HA (Engel, C.R. 1899, 129. 598 J 
0.7156 g. are sol mil. H 2 0 at 15°. 

0 627 g. are sol. mil. H 2 0 at 15° with 
vapour pressure of CO a equal to zero. 

6.977 grains are sol. mil. H 2 G at 15° with 
vapour pressure C0 2 equal to 1 atmos, 
(Treadwell and Reuter, Z. anorg. 1898, 17. 
202 .) 

94.4 mg are sol. in 1 1. of COj-free water. 
(Gothe, Ch. Z. 1915, 39. 306.) 

Solubility in H a O m equilibrium with 


Total Mg (guim- 

Mg MgCOs 

0.00100 

0 00545 

0 00667 

50 00 

51 92 
53.93 


System: MgCOs, Mg(HCO s ) a and COa at 
30° C. 

Total Mg 

Mg as MgCOs 


(grams per liter) 

(grams per liter) 

(grams per liter) 

0.02410 

0 01205 

0,01205 

0.13135 

0 06820 

0 06314 

0.16087 

0 08676 

0.07411 


0 1144 
0 0174 
0 7479 


50 00 
48 08 
46.07 


0 0418 
0 2368 
0.3012 


0 0726 
0 3806 
0 4467 


In a solution near tho saturation point and 
in equilibrium with atmospheric air upwards- 
of 60 per cent of the magnesium is 111 the 
form of the normal carbonate. When the 
solution is brought m contact with the solid 
phase, the proportion of the base combined 
as normal carbonate falls to about 34 per 
cent, or lower. (Cameron and Briggs, J. 
pbys Chcm. 1901, 6. 652-3.) 

For solubility in H a COa+Aq, see Magne- 
sium hydrogen caibonale. 

Scarcely acted upon by HCl+Aq. (Senar- 
mont ) 

The solubility of MgCOa in NaCl+Aq 
when in contact with ordinary air increases 
with increasing concentration of NaCl up 
to a maximum, and then decreases. (Cam- 
eron and Seidell, J. phys. Chem. 1903, 7. 679.) 


Solubility of MgCOa m salts+Aq m equilib- 
rium with an atmosphere free from CO a . 


NaCl+Aq; t=23° 


Weight of j^Gmmi 
solution 


096 92 
1016.82 
1041.09 
1070 60 
1094.53 
1142.48 
1170.14 
1199.28 


0 176 
0 418 
0 527 
0.585 
0.544 
0.460 
0 393 
0 293 


0 00210 
0 00500 
0 00630 
0 00699 
0.0061)0 
0.00550 
0 00470 
0.00350 


(Cameron and Seidell, J. phys. Chem. 1903, 7,'. 
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Solubility of MgC0 3 msalts+Aq — Continued 
Na 2 S0 4 +Aq; t=24°. 


Weight of 

Grams 
NtuSOi 
per liter 

MgCO* 

Reacting 

per liter 

Reacting 
wts MgCO 

997.52 
1021.24 
1047.60 
1080.95 
1133 85 
1157.34 
1206 03 
1223.91 
1241.99 

0.00 
25 12 
54 76 
95 68 
160 80 
191 90 
254 60 
278 60 
305 10 

0 216 
0.586 

1 020 

1 230 
1.280 

1 338 

1 338 
1.388 

0 000 
0.178 
0.388 

0 678 

1 140 

1 360 
1.804 
1.973 
2.162 

0 00258 

0 00700 
0.00990 

0 01219 

0 01470 
0.01530 
0.01600 
0.01600 

0 01660 

t=36.6°. j 

Weight of 

Grams 

NaiSOi 

Grams 
MgCOs 
per liter 

Reacting 

weights 

NaiSO, 

Reacting 

MgCOa 
per litei 

995.15 
1032 89 
1067.23 
1094.77 
1120 38 
1151 70 
1179.82 
1196.32 
1236.52 

0.32 
41 84 
81.84 

116.56 

148.56 
186.70 
224.00 

247.20 

199.20 

0.131 

0.577 

0.753 

0 904 
0.962 
1.047 
1.088 
1.100 
1.130 

0 296 

0 579 
0.826 

1 052 

1 323 

1 687 

1 751 
2.120 

0 00156 

0 00689 

0 00900 
0.01080 

0 01149 

0 01251 

0 01300 
0.01314 
0.01350 

(Cameron and Seidell.) 

NaaCOa+Aq; t ss 25°. 

Weight of 
liter of 
solution 

Nafco. 

Mgcio, 

per liter 

Reacting 

weights 

NaiCO* 

m 

«96 84 
1019.89 
1047 72 
1082 47 
1118 91 
1147 66 
1166 05 
1189 38 

0 00 
23 12 
50.75 
86.42 
127.30 
160.80 
181.90 
213.20 

0.223 

0.288 

0.510 

0 879 

1 314 
1 636 

1 972 

2 317 

0.000 

0.220 

0.482 

0.820 

1 209 
1.526 
1.727 

2 024 

0 00266 

0 00344 

0 00620 

0 01027 
0.01570 

0 01955 

0 02357 
0.02770 


(Cameron and Seidell.) 


Solubility in salts +Aq. 


g salt added per litre 

mg.MgCOa dissolved 
per litre 

0 0 

94 4 

0.585 g. NaCl 

128.3 

1.17 g. “ 

134.4 

2.93 g. “ 

120.96 

0.85 g. NaNOs 

1.70 g. “ 

122.86 

138 80 

4.25 g. “ 

137.20 


Solubility m salts +Aq— Continued 


g salt added per htnj ^ 

mg MgCOa dissolved 
per litre 

0.805 g Na 2 S0 4 , 10H«O 

145 05 , 

1.61 g. 

162.05 

4.03 g. “ 

150.75 

0 53 g. Na 2 CO s 

98 6 

1 06 g. " 

53 5 

2 66 g. “ 

15 7 

0 61 g. MgCl 2 , 6H 2 0 

47.0 

1 02 g. 

39 5 

2 65 g “ 

35 3 


The solubility of MgCO s in C0 2 -free water 
is moreased by the addition, of NaCl, NaNO s 
or Na 2 S0 4 , 10H 2 O but decreased by the addi- 
tion of Na 2 CO s or MgClj, 6H 2 0. 

(Gothe, Ch. Z 1915, 39. 306.) 


Insol. in liquid NHs. (Franklin, Am. Ch. 
J. 1898, 20. 828.) 

Insol. in aoebone. (Naumann, B 1904, 
37. 4329.) 

Insol. m acetone and in methylal. (Eid- 
mann, C C 1899, II. 1014.) 

Inaol in methyl aoetato (Naumann, B. 
1909, 42. 3790), ethyl acetate (Naumann, 
B. 1904, 37. 3601.) 

Min. Magnesite. Very si. attacked by 
warm cone. HCl-|-Aq. 100 pts. H 2 0 dissolve 
0.0027 pt., calculated as MgO. (Lubavin.) 

Solution in H s O contains 0.018 g. Mg and 
0.065 g. C0 2 pei' 1. at 20°. (Wells, J. Am. 
Chem. Soc, 1915, 37. 1705.) 

Solution in HsO containing 27.2 g. NaCl 
per 1. contains 0.028 g. Mg and 0.086 g. C0 2 
per 1. at 20° (Wells, J Am, Chem. Soc. 
1915, 37. 1705.) 

+k 2 o. 

-j-2H 2 0. Decomp, by suspension in H a O 
into baaio salt. (Engel, C. R. 100. 911.) 

+3H 2 0. Small quantities of this salt are 
wholly dissolved by much H 2 0. (Bineau.) 
The solution contains m 100 pts. at— 

0° 6.5° 8° 16° 

0.15 0.153 0 155 0.179 pts. MgC0 8 +3H 2 0. 
(Norgaard, I860.) 


salt and C0 2 . 100 pts. H 2 0 dissolve 0.1618 
pt at 19°. (Fntzsche, Pogg 37. 304.) 

Sol. in 48 pts H 2 0, and deoomp. by large 
amt. (Foureroy.) 

100 pts. H a O dissolve 0.1518 pt. at 19°, or 
sol. in 658 pts H 2 0 at 19°. (Beckurts, J. B. 
1881. 212.) 

100 pts. H a O dissolve 0.0812 pt., calculated 
as MgO (Lubavm, J. russ. Soc 24. 389 ) 

Solution in H 2 0 contains 0.36 g. Mg and 
l.Ol g. C0 2 per 1. at 20°. (Wells, J. Am. 
Chem. Soc. 1915, 37. 1707.) 

Solubility m H a O sat. with C0 2 has been 
determined at 20°, 25°, 30°, 34° and 39 ? and 
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at C0 2 pressures corresponding with 0.5 to 
30.3% CO a in the gas phase. (Leather and 
Sen. Chem. Soo. 1915, 108 (2) 13 ) 

Easily sol. in acids, even when chi 
.Not decomp, by 1 pt. H 2 S0 4 +6 pts al- 
cohol, or by alcoholic solutions of glacial 
acetic, racemic, or tartaric acids, but is slowly 
decomp. by alcoholic solution of citnc acid, 
or HNOs+abs alcohol. (Butim, 1827.) 

100 pts. NaCl+Aq (2.625%) dissolve 
0 1250 pt., calculated as MgO. (Lubavin.) 

1% NajCOa+Aq, when mixed with 1% 
MgSO-i+Aq, oause no ppt., but 1.5-2% solu- 
tions ppt. this salt. (Brandes, 1825.) 

More sol. m NH 4 C1 +Aq than CaCO s . Sol. 
in NH 4 NOa+Aq, but less easdy than in 
NH 4 C1+Aq 

Solubihty m KHCOa+Aq at t°. 

Values are given in mol./litre. 


K 

Mr 

Solid phase 

0 0 

0 0095 

MgCOa +3HiO 

0 0992 

0 0131 


0 1943 

0 0167 


0-3992 

0 0211 

“ labile 

0 2681 

0 0192 

MgCOa +3H 2 0+MgC0a 
KHCOj-HHiO 

0 5243 

0 0097 

MgCOa, KHCOs-MHaO, 

0 6792 

0 0074 


0 9810 

0 0028 


0 0 

0 0087 

MgCOa +3H s O 

0 0985 

0 0115 


0 2210 

0 0149 


0 3188 

0 0175 


0 3434 

0.0181 


0.4216 

0 0205 

“ labile 

0 4985 

0.0207 


0,3906 

0.0196 

MgCOa +3HsO+MgCOa 
KHCOa-MHaO 

0 5893 

0 0128 

MgCOa, KHC0a-?-4H 2 0 

0.6400 

0 0117 


0 788 

0 0089 


1 125 

0 0061 


0.0 

0 0071 

MgCOa +3HaO 

0 1092 

0 0098 


0 2001 

0 0132(7); 


0.2811 

0 0142 


0 3704 

0 0163 


0 4847 

0 0177 


0 5807 

0 0198 


0 6088 

0 0184 

MgCOa +3HaO+MgCOa 
KHCOa+4HjO 

0 6231 

0 0153 

MgCOa, KHCOa+4HaO 

0 8435 

0 0119 



The experiments were performed m such 
a way as to prevent, as far as possible, loss of 
CO2 from the solutions. 

(Auerbach, Z. Elektrochem. 1904, 10. 104.) 

1 1. HjO, containing 6% MgS0 4 -f-7H 2 0 and 


a little NaCl, dissolves 5 g MgCOa. (Hunt, 
° : 11. Am. J. (2) 42. 49.) 

More sol in cold alkali borates +Aq than 
m hot. (Wittstein.) 

Sol in Na citrate +Aq. 

+4H 2 0. Efflorescent. 

+5H 2 0. Two modifications. 

a. Plates. Sol in 600 pts. H 2 0 at 0-7°; 
solution gradually separates out MgCO a + 
2H a O H 2 C0 8 +Aq sat. at 3-4 atmos. pres- 
sure dissolves 9% at 0-4° MgSO,+Aq dis- 
solves 4% moist salt at 3-4°, and it is 
easily sol. in Na 2 C0 3 , or NaHCOa+Aq. 
'Norgaard.) 

p. Pns?ns. More effloiescent than a Sol 

600 pts H 2 0 but not in MgS0 4 , or Na 2 C0 8 
+Aq. Both forms are decomp. by boiling 
H 2 0. (Norgaard.) 

Magnesium hydrogen carbonate, 
MgH 2 (C0 8 ) 2 (7). 

Known only m solution. 

I 1. H 2 COa+Aq sat. at 1 atmos. pressure 
dissolves 23 5 g MgCOa. (Bmeau.) 

1 1 carbonic acid water dissolves 0.115 g. 
magnesite at 18° and 0 75 m. pressure 
(Cossa, B. 2. 697 ) 

1 pt MgOO a dissolves in H 2 0 saturated 
with CO 2 at 5° and a pressure of — 

1 2 3 4 5 6 atmospheres 

1 161 144 134 100 7 110 76 pts. H 2 0 
(Merkel, Techn. J. B. 1867. 213 ) 

H 2 C0 8 +Aq sat at 3-4 atmos. pressure 
and 0-4° dissolved 9% MgC0 8 +SH 2 0. 
(Norgaard.) 

MgCOa +3H 2 0 is sol m 72.4 pts. H 2 CG 8 + 
Aq sat. at 20° and oid. pressure; 30 5 pts. 
H 2 COa+Aq sat. at 2 atmos. pressure, 26.0 
pts H 2 COa+Aq sat at 3 atmos. pressure, 
21.1 pts. H 2 COa+Aq sat. at 4 atmos pres- 
sure; 17.09 pts. H 2 C0 8 +Aq sat. at 5 atmos 
pressure (Beckurts, J B, 1881. 212.) 


27 79 
33 11 
37 3 
43 5 
46 2 
48 51 
51 2 
56 59 


MgCOa 


28 45 
25 79 
21 95 
15 7 
10 4 
8.1 
4 9 


(Engel and Ville, C. R 93. 34.) 

The low figures of other observers are due 
to their using basic carbonates. By very care- 
ful experiments it was found that 1 1. H 2 0 



(Engel, C R. 100. 444.) 


1.9640 g are sol, 1 1. H«0 at 16°. (Tread- 
well and 1 euter, Z. anorg. 1898, 17. 202.) 

MgH 2 (COa)j is not stable except in the 
presence of free CO a 

At 16° and 760 mm , a solution having 
the partial pressure ol C0 2 =0, contains 
1.9640 g. MgH 2 (C0 3 ) 2 and 0 7150 g MgCOj 
per liter. (Trendwrll and B euter, Z. anorg. 
1898,17.204.) 


ill 

III 


18 SO' 
5 47 
4.451 
1,54 
1 35 
1 07 
0,62 
0 60 
0 33 
0 21 
0.14 
0 03 


1210 5 
1210 5 
1210 5 
1076 6 


222 9 
216,9 
203.6 


?01 6 
201 6 
201 6 
201 6 
149 2 
122 4 
86 5 
78.8 
65.5 
59.4 
56 6 
54 5| 
53 6 
62 9 
52 01 
51 1 
51 8 


No bicarbonate of magnesium is formed 
under prepares of C0 2 up to five atmos- 
12 570)° ' ^ Gameron ’ J ' Phya- Chom. 1908, 
A critical analysis and reoaleulation of 
results of Engel and others is given by 
Johnston (J, Am Chem. Soc 1915, 37. 


B NaCI per Jitor 

g Alg(HCOa)a per Jitoi 

7 0 

30 04 ^ 

56 5 

30 18 

119 7 

27 88 

163 9 

24.96 

224 8 

20.78 

300 0 

10 75 

(Cameron and Seidell, .1 phys Chem. 1903 

7. 582 ) 

Solubility m Na 2 SO,,+Aq at 23° C m cquilib- 

ruim with an atmosphere of COs. 

Strength of NaaSOi+Aq 

g MgttfCOah in 100 com. 

0 0 

1.463 

12% 

1.916 

saturated 

1.612 


(Cameron and Seidell,) 

Magnesium potassium carbonate, 
MgK 2 (C0 8 ) 2 -HH 2 0, 

Quickly decomp by cold H a O. (Deville. 
A ch. (3) 33. 87 ) 

Ppt. Decomp, by H a O (Reynolds, Chem. 
oc. 1898, 73, 264.) 

MgKH(C0 3 ) 2 -t-4Hi!0 Insol. m H 2 0, but 
deoomp. thereby into an insol basic Mg car- 
bonate, and Mgfl 2 (COa)s and KHC0 3 , which 
dissolve (Berzelius.) 

Magnesiunf rubidium hydrogen carbonate. 
MgRbH(C0 8 ) 2 +4H 3 Q. 

Decomp in the air (Erdmann, A. 1897, 
294. 75.) 

I Magnesium sodium carbonate, MgCO s , 

1 Ne, 2 CO|. 

Quioldy deoomp. with Had (Doville, A. 
oh (3) 83.89.) 

+15H 2 0. (Norgaard.) 

Magnesium sodium carbonate sodium chlo- 
ride, MgCO„ Na 2 COj, NaCl. 

Decomp, by I-I 2 0. (de Sohulten, C. R. 
196, 122. 1 427.) 

Manganous carbonate, MnCOa 
Pemanent. Practically insol, m II 2 0. Sol 
m H 2 COa+Aq and in acids generally. 

\ 1-.%° dissolves 0 065 g. at 25°. (Ageno 
and Valla, Att. Accad. Line 1911, 20, II. 706.) 

j.H; 55.S) nh - 

1910 S 43 3 1 i4 C ) hyl aeetate ' Baumann, B. 
Min. Rhodochromie, 

+%, or 1H 2 0. Insol. in H 2 0. Sol. in 
acids. Sol in, HaCOa-Mq, 1 pt. MnCO* 
requires 2000 pfcs, HaCO^-f-Aq for solution. 
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(Lassaigtie.) Sol. id 7680 pts PI 2 0, and 3840 
pts. H 2 0 containing C0 2 . (Jahn.) When 
freshly precipitated is sol. in NH 4 saRs+Aq. 
(Wittstem.) Not more sol in H 2 0 contain- 
ing Na 2 C0 3 or K 2 C0 3 than in pure H 2 0. 
(Ebelmen.) Insol. in NH 4 C1, or NH^NOa-i- 
Aq. (Brett.) 

Sol. in feme salts+Aq, with evolution of 
C0 2 and pptn. oi Fe 2 CaH„. (Fuohs.) 

Not pptd. in presence of Na citrate. 
(Spiller.) 


Ppt. Decomp by H 2 0 alone. 

SI sol. in Mn(C 2 H 3 0 2 ) 2 +Aq or K a COa+ 
Aq. (Reynolds, Chem. Soc 1898, 73 . 264.) 


Manganous carbonate hydroxylamine, 
4MnC0 3 , 3NH S 0+2H 2 0 
Ppt Sol. m acids. (Goldschmidt and 
Syngros, Z. anorg 6. 138.) 


Mercurous carbonate, Hg 2 C0 3 
Ppt. Docomp. by hot H 2 0. Sol. m hot 
warm NH^Cl+Aq, but less oasily than m< 
curio carbonate, less sol. in NfiUNOa-f Aq. 
(Brett, 1837.) 

SI. sol. in K 2 CO,+Aq; pai*tially sol with 
decomp. m NH 4 OH +Aq. (Wittstein ) 


Mercuric carbonate, basic, 4HgO, C0 2 , 

Can be washed with cold H 2 0 without de- 
oomp. (Millon, A. ch. (3) 19. 308.) 

3HgO, C0 2 . Insol, in cold H 2 0. Sol. m 
C0 2 +Aq; si. sol. m K 2 C0 8 +Aq, Easily sol. 
in NHdCl+Aq (Berzelius.) 


Neodymium potassium carbonate, Nd 2 (C0«)j, 
K S C0 3 +12H 2 0, 

Ppt. Sol. in 30% K 2 CO,+Aq. (Moyer, 
Z. anorg 1904, 41. 105.) 


Neodymium sodium carbonate, 2Nds(C0 3 )j, 
3N a 2 CO a +22H 2 0( V ) . 


very si. sol. m Na 2 C0 3 +Aq; sol m warm 
l NH,C1 +Aq, and KCN + Aq (Rose ) 

Not pptd. m presence of Na citrate (Spil- 
ler.) 


Nickel carbonate, N1CO3 
1 1 HiO dissolves 0 0925 g at 25% 
(Ageno and Valla, Att Accad, Line. 1911, 
20, II. 706.) 

Not attacked by cold cone HC1, or HNO a 
+Aq. (Senarmont, A. ch (3) 30. 138.) 

+6H 2 0 Sol. in acids (Deville, A. ch 
(3) 36 . 440.) 

See aluo Carbonate, nickel, basic. 

Nickel potassium carbonate, NiCO s , K 2 C0 3 4- 
4H 2 0. 

Ppt (Deville, A. ch. (3) 33. 96 ) 

NiCOj, KHC0 3 -)-4H 2 0 Decomp. byU 3 0, 
but may be washed by KHCOs+Aq without 
decomp. (Rose, Pogg 84 . 566 ) 

Nickel sodium carbonate, NiC0 3 , Na 2 C0 3 + 
10H 2 O. 

Ppt. (Deville ) 

Nickel carbonate hydroxylamine, 2Ni(OH) s , 
4NiC0 3l 5NH 2 0H-|-7H 2 0. 

Ppt. (Goldsohmidt and Syngros, Z anorg. 
'394. 6. 143.) 

2Ni(OHk 4NiC0 3l 0 NH s OH+6H 2 O. 

Ppt. (Goldschmidt and Syngros.) 

Palladious carbonate, PdC0 3 , 9PdO + 
10H 2 O. 

Insol in H 2 0; poi'tly sol. in NH 4 OH+Aq; 
si. sol. in Na 2 C0 3 +Aq, sol. m acids. (Kane, 

1842 .) 

Potassium carbonate, K 2 C0 3 
Deliquescent. Very sol. m H 2 0 with evolu- 
tion of heat 


anorg. 1904, 41. 106.) 


Nickel carbonate, basic, 3NiO, C0 2 -t-5H 2 0. 
Mm. Zarattie. Easily sol in HCl+Aq. 
Pptd. mckel carbonate is a basic salt of 
varying composition Insol in H 2 0 or H 2 G0 3 
+Ao Sol, m acids Sol. in (NH^sCOj+Aq; 


Sol in 0 1)2 pt H-O, (M It unrl P ) 

Sol in 0 922 pt HiO nt 15° (Grrlncli 1 

Sol, in 1 pt Hull ( Ibl) . 

100 pts HaO at 15 5° clis-ioh e 101) pts KjOOa. 
>ict.) 

Solubility m 100 pts. H 2 Q at t°. 


83 12 
88.72 
, 94 06 
100 09 


134 25 
143 18 
153 66 
205 11 


(Poggiale, A. ch t (3) 8. 468.) 
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Solubility in 100 pts. H 2 0 at t°. 


(Mulder, Scheik. Verbandel 1864. 97.) 

112 g are sol. in 100 g.H 2 0 at 20°. (Frank- 
forter, J. Am. Ckem Soc. 1914, 36. 1106) 

~ P gr of K;CO»+Aq at 16°. 


18 UOl 
20 530 


1 2150 
1 2 S2 
1 2417 


of KX'O.i + 'rq at 15 ° — -Com 


2(1 432 

27 412 

28 391 

29 3(10 

30 349 


38 181 

39 1(10 
10 139 


K& 


i. gr. of KjCOs+Aq at 17.5 r . 


1.054 
1 064 
1 073 
1 082 
1 092 
1 102 
1.112 
1.122 
1 132 
1 141 
1 151 
1 161 
1.172 


1 516 
0 529 
1.542 
1.555 


(Hager, Comm. 1883.) 

The sp. gr. increases or diminishes between 
° and 20° by a decrease or increase of temp, 
f 1° by the following amounts: — • 


40-50 

30-40 

20-30 

10-20 


0 0007 
0.0006 
0 0003 
0.0002 
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j. gr. of K 2 C0 3 -f-Aq at 16°. 


1 04572 
1 05513 
1 06354 
1 07396 
1 08337 
1 09278 
1.10268 
1 11238 
1 12219 
1.13199 
1 14179 
1 15200 
1.16222 
1.17243 
1 18265 
1 19286 


1 23517 
1 24575 
1.25681 
1 26787 


1 39476 
1 40673 
1 41870 
1 43104 


1 51861 
1 53135 
1 54408 
1 66728 
1 67048 
1 57079 


(Gerlach, Z. anal. 8. 279 ) 


Sp. gr. of KaCOj+Aq atH5 0 . 


(Kohlrausch, W. Ann. 1879. 1.) 

KaCOa+Aq containing 10% KaCOj boils at 
100 . 8 ° 

KsCO s +Aq containing 20% KaCOa boils at 
102 2° 

KaCOa+Aq containing 30% K s C0 8 boils at 
104.5° 

KaCOa+Aq containing 40% KaCOj boils at 
108.6° 

KaCO.+Aq containing 50% KaC0 8 boils at 
115.2° 

(Gerlach.) 


Sat. KaCOa+Aq containing 158 pts. K a COj 
to 100 pts. H 2 0 forms a crust at 126°; highest 
temp, observed 134 9°. (Gerlaoh, Z. anal. 26. 
427.) 


B.-pt. of KaCOa+Aq containing pts. KaCOa 
• to 100 pts. H 2 0. G= according to Ger- 
lach (Z. anal. 26. 459); L = according to 
Legrand (A. ch. (2) 59. 438). 


134 


103 5 
108 6 
113 5 
117 5 

122.5 
127 5 
132 5 
137 5 
142 5 
147 5 
152 5 
158 
163 5 
169 5 

176.5 

181.5 

187.5 

193.5 


98 0 
102 8 
107 5 
112 3 
117 1 
122 0 
127 0 
132 0 
137 0 
142 0 
147 1 
152.2 
157 3 
162 5 
167 7 
172.9 
178 1 
183.4 
188 8 
194 2 


When K 2 COj +A q is sat. with NH S , two 
layers form. When KaCOa is added to 
NHjOH+Aq, it dissolves with formation of 
two layers and evolution of NHj. The same 
takes place also when sat. KaCOa+Aq and 
NBLtOH+Aq are brought together. (Girard, 
Bull. Soc (2)43.552.) 

Solubility of KaCOj+KHCOa in HaO af(0°. 


11 8 
16 7 
23 8 

34.0 

43.0 
61 6 
60 6 


21.2 

15.3 
12.6 

10.3 


(Engel. A. ch. 1888^(6) 13. 348.) 
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carbonate, potassium 


Equilibrium between KgCOa and KHCOs in 
H : 0 and m contact with the air Sys : 
tem: K«C0 3 , KHC0 3 , and C0 2 at 25° c 


Solubility of K 2 C0 3 +NaiC0 3 m H/) at 24 2°. 


91.4 
89 0 


Amount K 
pombmorl 
ns IvtlCt), 


16 1 
13 2 

8 6 
11 0 
11 4 

10 4 

11 3 


363.0 
330 8 
273 8 
187 2 
130 0 
137 9 
112 3 


Solubility of K 2 C0,+Na 2 C0 3 in H 2 0 at 


243 5 
282 7 
344 9 
483 9 
921 5 
982 6 
1074 0 

1085 1 
1108 6 
1126.7 


NasCO, 

Na 2 COs, K,C0 3 .6H 2 0 


(Kremaun and Zitek, M. 1909, 30. 317.) 


Solubility of K 2 C() 3 +Na 2 C() 3 in H 2 0 at 10°. 


354.1 

500.1 
0052.9 
1084 0 


(Kromanu and Zitek, M. 1909, 30. 324.) 


Solubility of KtjCOa+KNOj m H 2 0 at 25, 2°. 


KaC'Oa 2HsO+NniCOj 
ICjCOj I2HsO 
NbjOOj, KaCOi 12HaO 


NnaCOa. KtCOa 12H :0 
+NniCO a 10H;O 
NaaCOa IOHiO 


COsa! a, J. Tok. Chem. Soc. 1911, 32. 870 ) 


Solubility of K 2 C0 3 +KN0 s in H a O at 10°. 


In 1000 com HaO 


KNO„ 

kno 3 , k 2 co 3 

IC 2 CO a 


(Kremann and Zitek, M. 1909, 30. 325.) 
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Solubility of K 2 CO a +KNO a in H a O at, 24,2°. 


In 1000 

iccm HaO 

Solid phase 

^KNOa 

K2OO3 

376 85 
285.00 

130 3 

KNO., 

161.67 

348 4 


141 80 

371 9 


73.04 

688 1 


38.78 

878.3 


31.11 

1112.2 

KNOj, KjCO, 


(Kremann and Zitek, M, 1909, SO. 316. J 


Solubility of K 2 CO a +KCl m HaO at 30°. 


KaCOa 


Solid phuso 

S3 27 
52 22 
51 66 

0 

1.03 

1.07 

K a COj 1J4H 2 0 

K s COs l^H 2 0-t-KCl 

KC1 

1 64 

0 

26 22 
28 01 

ItCl 

" Author gives intermediary data. 

(de Waal, Disseit. 1910.) 

Solubility of K2CO3+KOH in H 2 0 at 10° 

% KOH 

% KaCOa 

Solid phase 

55 75 
55 14 
53 77 

0 

2 05 
2.50 

KOH 2H 2 0 

K0H.2H 2 0+KaC0 3 .l^H 2 0 
K 2 C0 3 1J4H 2 0 

0 

53 27 

K 2 C0,.1J4H 2 0 


* Author gives intermediary defe 
(ae Waal, Dissert, 1910.) 


Insol in liquid NH 3 . (Franklin, Am. Ch. 
J 1898, 20, 828.) 


Solubility in ethyl alcohol Composition of 
, liquids in equilibrium with solid K«COa 
at t c . 



| Upper layer | 

I Lower U\e»r 

8 

'A 

C 

O 

t° 

K 

8 , 

K 

O 

O 

9. 

fcc 

-18 

0.03 

90 3 

9 7 

81 2 

0 2 

48 6 

0 

0 04 

91 9 


51 3 

0 2 

48 5 

+17 

0 06 

91 5 

S 4 

52 1 

0 2 

47.7 

35 

0 07 

90.9 

9 

53 4 

0 2 

46.4 

50 

0 09 

91.8 

8 1 

55 3 

0 2 

44.5 

75 

0 12 

91 4 

8 5 

57 9 

2 0 

40 9 


(de Bruyn ) 


Solubility in ethyl alcohol +Aq at 25°. 
When K 2 CO a is dissolved m ethyl alcohol+ 
Aq two layois are formed, the compositions of 
which are as follows - 


Uppei 

■ lay 


Lower layer 

alcohol 

| H"0 

KiCOa 

| nlcoiol 

hTo 

KaCO , 

81 25 

18 

61 

0 14 

0 

82 

55 42 

43 70 

71.67 

27 

91 

0 42 

1 

79 

61 61 

30.60 

66.98 

41 


1.47 

4 

02 

65 73 

30.25 

53.92 

44 

13 

2 05 

4 

88 

66 87 

28.25 

50 , 21 

47 

24 

2 55 

8 

54 

67 00 

27.41 

43.93 

52 

04 

3 92 

7 

71 

67.56 

24.74 

37.64 

56 

45 

5 90 

10 

54 

67.40 

22.06 

28 43 

61 

57 

10 00 

15 

73 j 

66 38 

17 90 


(Cuno, W. Ann. 1909, (4) 28. 664 ) 


Sol m 9 pts alcohol of 17° B. Insol 111 
absolute alcohol 

Not decomp by 1 pt, H 2 S0 4 +6 nts. ab- 
solute alcohol. Not decomp, by 1 pt. HNO a + 
6 pts. absolute alcohol, Not decomp by an 
alcohohc solution of HC1, oxalic, racemic, tar- 
taric, or glacial acetic acids, but is decomp, by 
alcohohc solution of citric acid. 


Solubility of K 2 CO a in alcohol +Aq at 30°. 


HiO 


46.73 
46 81 


K.CO, lJ-aHjO 


Solubility m methyl alcohol. Composition of 
liquids in equilibrium with solid K 2 CO a 
at t°. 



A full discussion of the solubility of KjCO s 
in methyl, ethyl, propyl, isopropyl, and allyl 
alcohols is given, by Fiankfortcr and Frary 
(J phys Ch. 1913, 17. 402), and Frankfurter 
and Temple (J. Am. Chem. Soc 1915, 37. 
2697) 


(de Bruyn, Z phys Cb 1900, 32. 63 and ff.) 
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K 2 CO, will "salt out 1 ' acetone from aqueons 
solution. The table shows the composi- 
tion of the solutions at the points at 
whioh inhomogeneous solutions of K 2 CO a , 
acetone and H,0 just become homoge- 
neous at 20°. 100 g of the solution con- 
tain 1 



161 216 ) 


i P 'a Pharm.) Sol m 
100 pta HaO at 1,7 r,° 
pts (Ure’s Diet ) 

»Ivp 20 1 pts ICHCOi, 
1530 (Anthon, Ding! 



(Franlcfortcr and Cohen, J. Am. Chcm. Soc. 
1914, 36. 1121.) 


Insol in benzomtnle (Naumann, B. 1914, 
47. 1370.) 

Insol, in methyl acetate (Naumann, B, 
1909, 42. 3790); ethyl acetate. (Naumann, 
B 1910,34.314) 

Sol in phenol. 

Sol. in 13.5 pts. glycerine of 1.225 sp gr. 
(Vogel, N. Repert. 16. 557.) 

100 g. sat. KsCOs+sugar+Aq contains 
22.44 g. K s CO s and 56 g sugar at 31.25° 
(Kohler, Z. Vor. Zuolcerina 1897, 47. 447.) 

+h 2 6. 

+1M>H 2 0, Very deliquescent. (Pohl.) 

Deliquescent only in very moist air, 
(Stadeler.) 

Sol. in HjO with evolution of heat. (Pohl.) 

Sol. at 17.6° with absorption of heat, at 32° 
with evolution of heat, and at 25° with neither 
absorption nor evolution of heat. (Berthelot, 
C. R. 78. 1722.) 

Sat. solution of K,CO,+l^H 2 0 m H 2 0 
contains 53.27 g anhydrous K a CO, in 100 g. 
solution at 30°. (de Waal, Dissert. 1910.) 

+2H a O. Salt usually given as containing 
l/^IIjO contains 2H 2 0. (Gerlach, Z. anal. 
26. 460.) 

Sat. solution of K s C0 a -(-2H 2 0 contains 
112 g. anhydrous K 2 CO„ in 100 g H s O at 25°. 
(Osaka, J. Tok. Ch Soc. 1911, 32. 870.) 

+4HsO . N ot deliquescent in closed vessels. 
(Gerlach, l. c.) 


Potassium hydrogen carbonate, KHCOj. 
Not deliquescent 


100 pts. HjO dissolve at — 

0° 10° 20° 30° 

19 61 23.23 26.91 30 57 pts. KHCO,, 
40° 50° 60° 70° 

34.15 37 92 4135 45.24 pts. KHCO,. 
(Poggiale, A. ch. (3) 8. 468 ) 


100 pts H 2 0 dissolve pts. KHCO, at t°. 


(Dibbits, J. pr. (2) 10. 417.) 


Sp gr. of KHCOa+Aq at 15° containing 
5% KHCO, =1 0328; containing 10% KHCO, 
= 1 0674. (Kohlrausch, Z anal 28. 472 ) 

Sol. in 12C0 pts. boihngalcohol. (Berthol- 
let.) Insol. in alcohol. (Dumas.) 

100 pts. H,0 dissolve 19.3 pts. KHCO, and 
8 3 pts. NaHCO, if the sat. solution of latter 
is sat. with former; and 26 1 pts KHCO, and 
6.0 pts NaHCO, , if the sat. solution of the 
former is sat with the latter, all at 10° 
(Mulder, J. B. 1866. 67.) 

Insol. m»sat. KjCOj+Aq. (Engel, C. R, 
102. 365.) 

Solubility of KHCOj+KNO, in H,0 in an 
atmosphere of CO a . 




0 00 
0,39 
0.76 


This case is complicated by the fact that 
KNO, is more sol. in H 2 0 sat with CO a than 
in pure H 2 0. 

(Touren, C. R. 1900, 131. 261.) 


Insol. in benzonitrile (Naumann, B. 1914, 
47. 1370.) 

Insol m methyl acetate (Naumann, B, 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1910, 43. 314.) 


Potassium praseodymium carbonate, K 2 CO,, 
Pr,(CO,) a +12H a O. 

Ppt. Sol. in 30% K 2 CO,+Aq (Meyer, Z. 
anorg. 1904, 41. 104.) 
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Potassium samarium carbonate, KoCOa. 

Sm 2 (C0 8 ) 8 +12H 2 0. 

jCleve.) 

Potassium silver carbonate, KAgCO a . 

Decomp by H 2 0. (de Scbulten, C. R. 
105. 811.) 

Ppt. Decomp, by H 2 0. (Reynolds, Chem. 
Soc 1898, 73 265 ) 


Slightly efflorescent Sol. m 0.76 pt BjO 
at 12.5°; m 0.54 pt. H 2 0 at 15°. 

Sat. soluLion at 16° has sp gr, = 1.366. 
(Stolba, J. pr. 94. 406.) 

Decomp, by recrystallizmg from H 2 0, but 
crystallizes undecomposed from sat K a C0 3 + 

%ol. m HsO (Osaka, C A. 1911. 2601.) 
See K 2 C0 a +Na 2 C0 3 under Na 2 C0 3 
+3H 2 0. (Kremann and Zitek, M 1909. 
30. 317 ) Does not exist (Osaka ) 

KjCOs, 2Na 2 C08+18H 2 0. SI efflorescent. 
Very sol m H 2 0. (Maugnao.) 

Potassium stannous carbonate, IC 2 C0 3 , 
2SnCO a +2H a O 4 
Decomp, by H a O (Deville ) 

Potassium uranyl carbonate, 2K 2 CO s , 
(UO s )CO s . 

Sol. without decomp, in 13.5 pts. H 2 0 at 
16°, and m somewhat less warm H a O Sol. 
m boiling H s O with decomp 
More sol in K 2 COs, or KHCOj+Aq than 
m HaO. (Rose.) 

Insol. in alcohol. (Ebelmen, A. ch. (3) 6. 


Potassium zinc carbonate, 4K»0, 6ZnO, 
HC0a+8H 2 0. 

Can be washed with cold H 2 0 without 
decomp. (Deville, A. oh. (3) 33. 99.) 
Praseodymium carbonate, Pr a (C0s)s+8H 2 0. 

Sol in H 2 0. (von Schule, Z. anorg. 1898, 
18. 362.) 


Praseodymium sodium carbonate, 
2Pr 2 (COa)a, 3Na 2 C0 8 +22H 2 0(?). 

Ppt. Easily decomp (Meyer, Z. anorg. 
1904, 41. 105.) 


Radium carbonate. 

Less sol. in HaO than corresponding Ba 
comp. (Curie, Dissert 1903.) 

Rubidium carbonate, Rb 2 CO a . 

Very dehquescent, and sol. in HjO. 100 
pts. absolute alcohol dissolve 0.74 pt. Rb a CO s . 
(Bunsen ) 

Rubidium hydrogen carbonate, RbHCOj. 

Not deliquescent. Easily sol. in H a O. 
(Bunsen ) 


Samarium carbonate, Sm 2 (C0 c ) 3 +3H 2 0. 

' Insol. in HaO. (Cleve, Bull. Soc (2) 43. 
168.) 


Samarium sodium carbonate, Sm a (C0 3 ) 3 , 
Na a C0 3 +16H 2 0. 

Ppt. (Clcvc.) 

Scandium carbonate, Sc a (COj)a+12H a O. 
(Crookes, Roy. Soe. Proc. 1908, 80, A. 518.) 

Scandium sodium carbonate, Se 2 (C0 3 ) 3 , 
4Na a C0,+6H 2 O. 

Difficultly sol. in H 2 0. 

Sol. in cold, less sol. in hot alkali carbonates 
+Aq (R. Meyer, Z. anorg. 1910, 67. 410.) 


Silver carbonate, Ag a C0 3 . 

Somewhat sol m H a O. Sol. in 31,978 pts. 
H a O at 16°. (Kremers, Pogg. 86. 248.) 1 g. 
Ag 2 C0 3 dissolves in 2 1 boiling H 2 0. (Joulin, 

A. ch (4) 30. 260 ) 

Solubility in H 2 0 at 25° = 1.16 x 10~* 
mol./l (Spencer and Le Pla, Z. anorg 1910, 
66. 14.) 

1 1 H a O at 25° dissolves 1.2 x 10- 4 gram 
atoms of silver. (Abegg and Cox, Z. phys. 
Ch. 1903, 46. 11 ) 

Insol. in HsCO a +Aq (Beigman.) Sol. in 
961 pts H 2 C0 3 +Aq. (Lassaigne) 1 1. sat 
H 2 C0 3 +Aq dissolves 0 846 g. Ag a COn at 15°. 
(Johnson, C N. 54. 76 ) 

Sol in (NHUsCOa+Aq or NH,OH+Aq; 
si. sol in K 2 C0 3 +Aq (Wittstein ) Easily 
l in Na 2 S a O a +Aq (Herschel, 1819 ) Sol, 
... hot NHrCl+Aq, and si. sol. in NH 4 N0 3 + 
Aq. (Brett, 1837.) Not pptd. m presence of 
Na citrate (SpiUer ) Decomp by HC1+ 
Aq, and chlorides +Aq 

Somewhat sol. in cone. NaN0 3 +Aq. (de 
Coninok, Belg. Acad. Bull. 1909, 333.) 

Insol in liquid NH 3 . (Franklin, Am Ch. 
J 1898,20.829 ) 

Insol. m alcohol 

Insol m methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 

B. 1910, 43. 314.) 

Insol. in acetone. (Naumann, B. 1904, 37. 
4329; Eidmann, C. C 1899, II. 1014.) 

Silver carbonate ammonia. 

Easily sol. in IL a O Sol. in NH 4 OH+Aq, 
from which it is precipitated by absolute al- 
cohol. (Berzelius) , . , , , 

Ag a CO«, 4NH a Ppt. Insol. in alcohol. 
(Keen, C. N. 31. 231 ) 

Sodium carbonate, Na a C0 3 . 

Anhydrous. Sol. in H„0 with evolution of 


in 3 907 pts HaO at 16°. (Frcaomua ) 100 pts 
t 14 0° diasolvo 7 74 pta NimCOj, or 20 04 pts 
>a lOHaO is sol. in rather less, than 1 pt boiling 
— n, 1831 ) 


NaaCOa „„„ 

HaO (Thomson, 1831 
Sol in 2 — ' r, - n 


Sol in 2 pta HaO at 18 75° ( 4bl ) 
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constitution ana aegu 
A. ch. (3) 44." 330) 

Little more sol. at 34-38° than at 104°, but 
maximum of solubility is probably at 15°. 
(Lbwel.) 


Solubility of NajCOa, Na 3 CO 3 +10H 3 O, Na 2 CO 3 +7H 2 0 (a), and Na 2 C0 a +7H 2 0 (!>) m H 2 0, 



100 pts H 2 0 at 14° dissolve 60.4 pts. ' 
Na 2 C0 3 +10H 2 0; at 36°, 833 pts.; at 104°, 
445 pts. Solubility increases to 36°, then 
diminishes (Payen, A. ch. (3) 43. 233.) 

There are apparently two maxima of solu- 
bility; the one oocumng at 15°, or even lower, 
as warm solutions cool; the’other at 34-38°, 
when cold solutions are warmed (Payen, 
A. oh. (3) 44. 330) 



Solubility in 100 pts H 2 0 at t ° — Continued 


t° 

Pts 

NaaCOa 

t° 

Pts 

NasCOa 


Pts 

NiuCOa 

65 

46 2 

79 

46 2 

93 

45.0 

66 

46 2 

80 

46 1 

94 

45.6 

67 

40.2 

81 

46 1 

95 

45 6 

68 

46.2 

82 

46 1 

96 

45.6 

69 

46 2 

83 

46 0 

97 

45 5 

70 

46 2 

! 84 

46 0 

98 

45.5 

71 

46 2 

85 

45 9 

99 

45 5 

72 

46 2 

86 

45 9 

100 

45.4 

73 

46 2 

87 

45 8 

101 

45.4 

74* 

46.2 

88 

45 S 

102 

45 3 

75 

46.2 

89 

45 8 

103 

45.3 

76 

46 2 

90 

45 7 

104 

45 2 

77 

46 2 

91 

45 7 

105 

45 1 

78 

46.2 

92 

45 7 




(Mulder, Scheik Verhandel. 1864. 129.) 


Liable to form supersaturated solutions. 

, Suporsat. Na a COs-)-Aq (2 pts. Na 2 COs, 
IOHjO: 1 pt. H 2 0) may be kept in a flask 
dosed with cotton wool. (Schroder.) 

When supersat. Na 2 CC>3-)-Aq is exposed to 
low temperatures, the 10H 2 Q salt crystallizes 
out; but under other circumstances two other 
salts aro formed, each containing 7BT 2 0; one 
is four times as sol. at 10° as the 10H 2 Q salt, 
andtheothertwiceassol. See above. (Lowel, 
A. ch. (3) 33. 337.) 

See also Na 2 CO,-f H 2 0, 7H s O, and 10H 2 O. 
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Sp gr. of NAaCOs+Aq at 23° — Continued. 


1 

Na^’Qj 

sp gr 

o'? 

Nm&0» 

Sp gr 

31 

11 488 

1 1242 

41 

15 195 

1.1662 

32 

11 859 

1 1284 

42 

15 556 

1 1704 

33 


1 1326 

43 

15 936 

1 1746 

34 

12 600 

1.1368 

44 

16 307 

1 1788 

85 

12.971 

1.1410 

45 

16 677 

1 1830 

30 

13.341 

1 1452 

46 

17 048 

1 1873 

87 

13 712 

1 1494 

47 

17 418 

1 1916 


14 082 

1 1536 

48 

17 789 

1 1959 

39 

14 530 

1 1578 

49 

18 159 

1 2002 

40 

14 824 

1 1620 

50 

18 530 

1.2045 


(Schifi, A. 113, 186.) 


Sp. gr. of Na a C0 3 +Aq at 23.3°. a = 

number 

of grins. X H mol. wfc., 

dissolvet 

in 1000 


rrais H a O; 5= s 

3. gr 

if o=Na a C0 3 , 

IOHuO (14 mol wt. = 143); c=sp. gr. if 


i=Na a C0 3 04 mol. wt.=53). 


0. 

b 

<= 

« 



1 

1 048 

1 052 

5 

1.163 

1.226 

2 

1 086 

1 100 

6 

1 182 


3 

1 117 

1 145 

7 

1 198 


4 

1 142 

1.187 





(Favre and Valson, C. R. 79. 908). 


5. gr. of Na a C0 3 +Aq at t°. H a O at 4° = 1, 


% Na-COa 


28 74 
25.20 
22.25 
18 23 
14 06 


28 59 


Sp g 


1 2971 
1 2546 r 
1 2191 
1.1746 
1 1277 


(Wogseheider, M. 1905, 26. 690.) 

Sp. gr. of dil Nft 2 C0 3 +Aq at 20.004° 
Cono.=g. equiv. Na a C0 3 per 1. at 20.004° 
and 730 mm. 

Sp. gr. compared with H 2 0 at 20 004 ? = 1. 




0.0000 
0.0001 
0 0002 
0 0004 
0 0005 
0 0010 
0 0020 
0 0040 
0 0050 
0.0100 


Sp g 


1 000,000,0 
1 000,005,6 
1 000,011,2 

1.000. 022.5 
1 000,028,1 

1.000. 056.3 
1 000,112,7 
1 000,225,8 
1 000,282,4 

1.000. 664.8 


(Lamb and Lee, J. Am. Chem. Soc. 1913, 35. 


Sp gr. of NajCOs+Aq at 18°. 


Na^Xb 

Sp gr. 

Nai&Oj 

Sp gr 

5 

1.0511 

15 

1 1690 

10 

1 1044 




(Kohlmuseh, W. Ann 1879. 1.) 


Na a C0 3 +Aq containing 5% Na 2 C0 3 boils 
at 100 5°;„ 10% Na a C0 3 , at 101 1°; 15% 
NaaCOj, at 101.8°. (Gerlach ) 

Sat. solution boils at 104.4° (Griffiths, 
1826); 106° (Kremers); 104° (Payen ) 

Sat. solution forms a crust at 104 1°, and 
contains 42 2 pts. Na a C0 3 to 100 pts. H a O; 
highest temporature observed, 105°. (Ger- 
lach, % anal. 26. 427.) 


Sp. gr of Na a C0 3 -f Aq. 


K -cqumilenit 

NaiCOj per 1. 


-pt. of Na a C0 3 -)-Aq containing pts. Na s C0 3 
to 100 pts. H a O. G = according to Ger- 
lach (Z. anal. 26. 458); L = according to 
Legrand (A ch. (2) 69. 426). 


0 005041 
0 01006 
0 02501 
0.04954 
0.10188 
0.24646 


o! 003948 
0 009182 


16 004 
16.026 
16.049 
16.028 
16 050 
16.030 
16 041 
16.051 
16 088 
16.081 


1.0001418 
1.0002844 
1 000568 
1 001413 
1 002789 
1.005699 
1.013598 
1 0001473 
1 0002216 
1 0005181 


0 10842 
0 21570 
0 4297 
2 5015 


16 042 
16 055 
15 14 
10 05 


1 006048 
1 011910 
1.02346 
1.12533 


(Kohlrausch, W, Ann. 1894, 53. 26.) 



Less sol. m dil. NH 4 OH+Aq than in H a O. 
(Fresemus.) 

See also under Ammonia, 
i Solubility of Na t CO,+NH 4 Cl. See under 
Ammonium Chloride. 

Solubility of Na a C0 3 +K 2 C0 8 . See under 
I Carbonate, potassium. 
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The reciprocal solubility of sodium car- 
bonate and sodium hydrogen carbonate in 
H 2 0 has been determined, (de Paepe, C. A. 
1911, 2603, and 1912, 2723.) 

Solubility of Na 2 C0,+NaHC0 3 in H.0 at 
25°. 


Solubility of NaaCOj+NaBr in H 2 0 at 30°. 


Solubility of Na 2 C0 8 +NaHC0 3 in H 2 0 at 


NaHCOa] NaaCOa 


276 3 
276.4 


NaHCOa 

NaHCOa +NuaCOa,NaHCOa.2HaO 
NaaCOa, NaHC0a.2fi 2 0 +NajC0 3 
lOHiO 

NasCOa lOHaO 


(MoCoy and Test, J. Am Chem. Soc. 1911, 
33. 474.) 


N»&>a 

Nalli 

vSoIid pha&o 

27 98 
27 54 
26 72 
26 23 
23 40 
22 68 
19 86 
19 57 
18 11 
8 45 
6 90 
3 04 
2 99 
2 60 
0 

0 

2 41 
4 06 
6.26 
11 00 
12 22 
16 88 
16 95 
19 32 
33 39 
36 13 

44 75 

45 31 
45 68 
49.40 

NasCOa loHsO 

NaaCOa IDIIaO +NnjCO, 7IIaO 
NasCOa 7HaO 

NaaCOa 7HaO -t-NuaCOa HaO 
NaaCOa HaO 

NaBr 2HaO H-NaaCOa.HaO 

NaBr 2H s O 

(Cocherot, Dissert. 1911.) 

Solubility in NaCl+Aq. 100 pts. H 2 0 dis- 
solve pta. NaCl and pts. Na 2 CO + 10H 2 O, 
when that salt is in excess at 15°. 

Pts 

NaCl 

Pts 

NasCOa 
+10HaO j 

Pta 

NaCl 

Pts. 

NaaCOa 

+10H..O 

0 00 

4 03 

8 02 
12.02 

16 05 
19.82 

61.42 

53 86 
48.00 
43.78 

40 96 
39.46 

23 70 
27.93 
31.65 

35 40 
sat. 

37 27 

39.06 

39 73 

41 44 
43.77 

45,32 

Solubility of anhydrous Na a COa 
NaCl+Aq containing % NaCl 

in 100 pts. 
at 15°. 


hydrogen. 

Solubility of NaNOa i 


. NajCOa+Aq at 10°. 


In 1000 com. HsO 


805.0 . NaNOa 

704.8 87.5 NaNOa, Na 2 CO s 

119 8 NaaCOa 


(Kremann, M. 1909, 30. 325.) 
Solubility of NaNOa in Na 2 CO,+Aq at 24.2° 


% NaCI I Pts NaaCOa II % NaCl | Pts NasCOa 


13 851 
13 299 
12.783 
12 306 
11.864 
11.461 
11.097 
10.773 


(Reioh, W. A. B. 99, 2b. 433.) 
Solubility of Na 2 COa+NaCl in H 2 0 at 30°. 


NaaCOa! 

% 

NaCl 

27.98 
27 48 1 
27.12 
26 82 
25 69 
- 24 26 

0 

0 9 

3 33 

4 15 

6 17 

6 93 


913.68 
844.50 
627.76 
544 3 


NaNOa 
NaN0s+Na 2 C0,.7H 2 0 


Na 2 COa.7H a O 

Na 2 CO 8 .10H 2 O 

Na 2 COa.l0H 2 O 
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Solubility of Na/JOa+NaCl in IDO at 
30° — Continued. 


I Solubility of NiijCOi 


% NaaCOj 


% almhol I 


alcohol +H 2 0 at 30°. 

, Solid pbiiso 


NaaCOa 

N&l 

. Solid pliasi- 

22 75 

10 24 

Nu . CO. 7 HiO -f-NaaCO j HjO 

20 72 

11 49 

NftiCOs HaO 

18 00 

14.12 

NaOl+NaiCOa Hs() 

14 81 

16 26 


9.71 

18 76 


5.05 

21 94 


0 

26 47 



(Cocheret, Dissert. 1911.) 


Solubility of Na 2 C03-|-NaI in. H 2 0 at 30°. 


27 4 

20.5 

25.5 
25 2 
24 4 
24 3 
23 0 


18 7 
15.3 
13 l 
10 4 



Nu.cOi uiriiO 


* Conjugated liquid phases. 

(Cocheret, Dissert 1911.) 

See also under NajCO.+HaO, +7H 2 0 and 
+10H 2 O 


Not decomp, by 1 pt. H 2 S0 4 +6 pts. ab- 
solute alcohol. 

Not decomp, by alcoholic solutions of race- 
mic, tartaric, or glacial acetic adds; slowly 
decomp, by HNOj -(-absolute alcohol. 

Solubility of Na a C0 3 +NaBr, NaCl and 
Nal in alcohol. Numerical data given by 
Cochcrot (Dissert. 1911), reported in Tables 
annuelles mternationalos des Constants, etc. 
for 1911. 

Solubility of Na a CO s in propyl alcohol at 20°. 
, , ... I s NiuCO.porlonR 


(Cooheret, Dissert. 1911.) 


Insol. in liquid C0 2 . (Btlchner, Z. phys. 
Ch. 1906, 54. 674.) 

Insol m liquid NH 3 . (Frankhn, Am. Ch. 
J. 1898, 20. 829.) 

Insol. in alcohol. (Fresemus.) 

SI. sol. m absolute alcohol, apparently insol. 
in an alcoholic solution of soap. (Duffy, 
Chem. Soc. 5. 305.) 



(Linebarger, A. Ch. J. 1892, 14. 380.) 


Solubility of Na 2 COi 

1 m ethyl alcohol at 20°. j 

Alcohol, wt per cent 

g Na >CO i per 100 g 
solution 

44 

1 7 

46 

1 13 

48 

0.9 

50 

0.84 

54 

0.80 


(Lmebarger, A, Ch. J. 1892, 14. 380.) 


A full discussion of the solubility of Na?C0 3 
in propyl, and allyl alcohol is given by Frank- 
forter and Temple (J. Am. Ch. Soc. 1915, 37. 
1 2607). 

Insol. in CS 2 , (Arotowslu, Z. anorg. 1894, 
6.257) 

Insol. m benzonitrile. (Naumann, B. 1914, 
47. 1370.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3602.) 
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Solubility in mixtures of pyridine and H 2 0 
from — 65 to +200°. Solubility curves are 
given. (LunboBeh, Chem. Soc. 1909, 96 (21. 
472.) 

Insol m acetone and m methylal. (Eid- 
mann, C. C. 1899, II 1014.) 

100 g. glycerine (sp. gr.-= 1.262) dissolve 
98.3 g. Na2C0 3 at 15-16°. (OssendowBki, 
Phann J 1907, 79. 575.) 

100 g. sat. solution in glyool contain 3.28- 
3.4 g. Na 2 C0 3 (de Coninek, Bull. Soe. Belg. 
1907,21.141.) 

100 g. sat. NasCOs+sugar+Aq contam 
6.89 g. Na 2 CO s +64.73 g. sugar at 31.25°. 
(Kohler, Z. Ver. Zuokerind 1897, 47. 447 ) 

+H 2 0. Takes up H 2 0 from the air. Less 
sol. in H 2 0 at 104° than at 38°; at 15-20°, 100 
pts. H 2 0 dissolve 62 4 pts. of this salt, cal- 
culated as Na 2 C0 8 . Insol. in alcohol. 
(Lowel.) 


Solubility in 100 pts. H2O at t°. 


Coireoted t° 


(Hydrogen soale) 

j anhydrous salt 

29.86 

50.63 


50.75 

31 80 

50 31 

35 17 

49 63 

35 37 

49 67 

35 66 

49 37 

35 86 

49 44 

36.45 

49 36 

36.90 

49 29 

37 91 

49 11 

38 92 

49.09 

40 94 

48 51 

40 93 

48 52 

43 94 

47.98 

(Wells and McAdam, J 

. Am. Chem. Soc. 1907, 

29. i 

'26.) 


Solubility in aloohol+Aq. * 


Compositi 

ion of the alcohol and water layers 

in contact with the sohd phase Na^COs +H*0. 


Alcohol layer | 

Water layer 


alcohol 

sit 


% , % % 

alcohol salt water 

68 

55 8 

0 9 

43.3 

2 3 28 8 68 9 

49 

01.0 

0 4 


1 2 31 5 67.3 

40 

61 0 

0 4 

38 6 

1 2 31 9 60.9 

36 

62 0 

0 3 

37.7 

1.1 32.1 66 8 

35 

62 9 

0.3 

36.8 

1.0 32.4 66.6 


(Ketnei-, Z. phys. Ch. 1902, 39. 651.) 


+3H 2 0. (Schiokendantz, A. 166. 359.) 
-j-5H 2 0. (Persoz, Pogg. 32. 303.) 

Not efflorescent. Sol, in H 2 0. 

+6H2O. (Mitseherhoh, Pogg. 8. 441.) 
+7H 2 0. Efflorescent. Two salts, 7H»0 
(6) ( = + 8H 2 0 Of Thomson), and 7H 2 0 
(a). See also under Na 2 CO a . 


Solubility m 100 pts. H 2 0 at t°. 



30 35 43 50 

31.82 45 16 

32.86 46 28 

34 37 48 22 

34.76 48 98 

36.15 49 23 

35.17 49 34 

35,62 50 08 

(Wells and McAdam, J. Am. Chem. Soc. 1907, 
29. 726.) 

Composition of the solutions which can be 
m equilibrium with Na»C0aH-7H 2 0/S at 
different temperatures. 

% NiuCOj 

31 8 
32.1 

32 7 

33 0 
33 9 

(Ketner, Z. phys. Ch. 1902, 39. 646.) 


Composition of the alcohol and water layers 
in contact with the solid phase, Na 2 COs+ 
7HjOft at different temperatures. 


| Aloohol layer ] 

Water layer 

C % % 

% 

%al- % % 

alcohol salt 


cobol salt water 

33.2 58 1 0.5 

42.4 

1 4 31.0 67.6 

32.3 56.1 0.6 

43 3 

1.5 30.2 68.3 

31 9 54 8 0 7 

44.5 

1 7 29 8 68.5 

31.45 53 6 0 7 

45.8 

... 29.3 .... 

31.2 52.4 0 8 

46.8 

. . 29.3 ... 

(■ 

Ketner.) 


Composition of the two liquid layers whioh 
at different temperatures can be in 
metastabile equilibrium with Na 2 CO a -f- 
7H 2 0/9. 



+IOH2O. Efflorescent. Sol. in 1.05 pts. 
H«0 at 23°, and sat. solution has sp. gr. 
1.1996. (Schiff, A. 109. 326.) 

Melts in crystal H 2 0 at 34°. (Tilden, 
Chem. Soe. 45. 409.) 

See above under Na 2 CO a for further data. 
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Solubility m 100 pts. H 2 0 at t°. 


40 12 
43.25 

43 95 

44 21 

45 64 


Sat. solution, at 25° contains 29.37 g. anhyd. 
Na 2 C0 3 in 100 g. H 2 0. (Osaka, J. Tok, Ch. 
Soo. 1911, 32. 870.) 

Sat. solution at 25° contains 28 3 g. anliyd 
Na 2 C0 3 m 100 g. H 2 0. (de Paepe, Bull. Soc. 
China. Belg. 1011, 25. 174.) 

Sat. solution at 30° contains 27 4-27 98 g. 
anhyd. Na 2 CO s in 100 g. of the solution. 
(Cocheret, Dissert. 1911.) 

Sat, solution at 25° contains 27.64 g. anhyd 
Na 2 C0 3 in 100 cc of the solution (McCoy 
and Test, J Am. Chem. Soc. 1911, 33. 474.) 

Solubility in alcohol. 

Composition of the alcohol and water layers 
m contact with the solid phase, Na 2 COt+ 
10H 2 O, at different temperatures. 


'• 

Alcohol layer 

Water layer 

JL 

% 

salt 

after 

% al- 

& 

wf?er 

30,6 
29 7 
29 0 
28 2 

47 8 
40 0 
32.7 
23 5 

1.2 

2.1 

3.8 

7.3 

51 0 
57 9 
63 5 
69 2 

2.3 
2 9 

4 3 

7 9 

27 8 
25 5 
22 7 
18 6 | 

69 9 
71 6 
73.0 
73 5 


(Hefner, 2. phys. Ch. 1902, 39. 651.) 
Solubility in alcohol -fAq. 


Liquids which can bo in equilibrium with 
Na 2 C0 s -f-10H 2 O at 21°. 


Composition of the alcohol hquids which can 
be in equilibrium with Na 2 CO 3 +10H 2 O 
and Na 2 C0 s +7H 2 0|S at different tem- 
peratures. 


(Ketner.) 

See also under Na 2 C0 3 . 

+I5II2O. (Jacquelam, A. 80. 241.) 

Sodium hydrogen carbonate, NaHC0 3 . 

100 pts cold HiO dissolve 7.7 pts. NuHCOj (Rose 
Sehw J 6 62.) 

100 pts. HjO at 11 26° dissolve S 27 pts NaHCOs to 
form solution of 1 0013 sp gr (Aullion, Dingl 161 
210) 

100 pts. H 2 0 dissolve at — 

0° 10° 20° 30° 

8.95 10 04 11.15 12.24 pts. NaHCO s , 
40° 50° 60° 70° 

13 35 14.45 15.57 16.69 pts. NaHC0 3 

(Poggiale, A. ch (3) 8. 468.) 

100 pis. H 2 0 dissolve pts. NaHCOs at t°. 


NaHCOs 


9.75 
9.90 
10 05 
10 20 
10 35 
10 50 
10 05 
10.80 

10 95 
11.10 

11 25 
11 40 

11 55 
11.70 
11.90 

12 05 
12 20 
12 35 
12 50 
12 70 
12 90 


NaHCOs 

13.05 

13.20 
13 40 
13,55 
13 75 

13 90 

14 10 
14 30 

14 45 
14.65 
14.85 

15 00 

15.20 
15 40 

15 60 
15,80 
16.00 

16.20 

16 40 



(Dibbits, J. pr. (2) 10. 417.) 
Experiments with solutions of sodium hy- 
drogen carbonate show that they gradually 
decompose after a time. (Treadwell, Z. anorg, 
1898, 17. 204.) 

The source of error of many solubility de- 
terminations of this substance is due to loss 
of CO*. Solutions exposed to the ah- lose CO s . 
(McCoy, Am Ch. J. 1903, 29. 438.) 

1 1. sat. solution at 25° contains 98.4 g. 
NaHCOs. (MoCoy and Test, J. Am Chem. 
Soc 1911, 33. 474,) 
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Equilibrium between NaHCOa and NaHCOa 
m HsO and m contact with the air 
System: Na a COa, NaHCO s , and C0 2 . 
Temperature, 25° C. 


13 Nil 


0 0044 
0 0143 
0.0562 
0 2248 
0 8847 


59.3 

04.0 


Temperature, 37° C. 


Gram ^ 
atoms Na 
per liter 

Amount 
solution uboil 
for titration 

Amount 

No combi nod 
as NasCOj 
Por cent 

Na^combroed 
as NaHCOa 
Por cent 

0 0019 

50 

50 

10 5 

89 5 

0 0071 

20 

20 

21 1 

78 9 

0 0276 

iC 

10 

41 3 

„ 58 7 

0 030 

1C 

10 

64.5 

35 5 

0 421 

2 

2 

81 9 

18 1 

0 815 

2 

2 

86 5 

13 6 

1 795 

2+ 

2 

83 4 

1<? 6 


Temperature, 50° C. 



Temperature, 75° G. 


0.003 

0 019 
0.036 
0 270 
0.702 
6 66 


55 7 
79 5 
S5 0 
84 8 


66 2 
41 3 
20.5 
15 0 
15 2 


System- Na a COa and NaHCOa at 25°. C. 


Per <•< 


0 3555 

1 1053 
4 0443 

14 6558 


0 0203 
0 1606 

1 1041 
7 0212 


5 71 
13 62 
27.30 
47 91 
52 88 


72 70 
52 09 
47 12 


0.0017 
0 0071 
0 0266 
0.1014 
0.4066 
0.8068 
1.7486 


22.2 

32.9 


70 0 
81 0 


77 8 
07 1 
49 3 
30 0 
19.0 
13.2 
12.9 


100 g. a 

NaHCOs l_ ... _ 

100 g glycerol dissolve 8 g. NaHCOa at 
16°. (Ossendowsfci, Phavm. J. 1907, 79. 
575.) 

Insol. m acetone, (Naumann, B. 1904, 37. 
4329 ) 

Insol in methyl acetate (Naumann, B 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314 ) 

Insol m acetone and in methylal. (Eid- 
ann, C C 1899, II 1014.) 


Sodium dihydrogen incarbonate, 
Na 4 H a (CO„) a +3H a O. 

More sol. than NaHCOa, less sol. than 
Na 2 CO a in H 2 0. (Rose, Pogg. 34. 160.) 

100 pts. H 2 0 dissolve, calculated as 2Na 2 0, 
3C0 2 — 


at 0‘ 


12 63 pts 
ur 15.50 “ 

20° 18.30 “ 

30° 21.15 “ 

40° 23 95 “ 

60° 20.78 “ 

(Poggiale, A. ch. (3) 8. 468 ) 


38.63 

41.59 


See Na 3 H(COj) 2 + 
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7'nsodium hydrogen carbonate, Na 3 H(C0 3 ) 2 
+2HjO. 

Sol. in H 2 0. 

True formula of “Trona” and “Urao ” 
(Zepharovich, Zeit. Kryet 13. 135, de Mon- 
desir, C. R. 104. 1505.) 

Sodium thorium carbonate, 3Na 2 C0 3 , 
Th(C0 a ) 2 -fl2H 2 0. 

Decomp, by II 2 0. (Cleve.) 

Sodium uranyl carbonate, 2Na 2 C0 3 , 
(U0 2 )C0 3 . 

Slowly sol mHiO. Solution sat at 15° has 
sp gr =1.161 (Anthon, Dmgl. 156. 207.) 


Na 2 As0 2 , K 2 As0 2) K 2 C 2 0.,, Na 2 C 2 0 4 , NaF, 
and K 2 Cr0 4 . Decomp, is complete with the 
NH 4 salts. (Dulong, A oh. 82. 286.) 

81. decomp., by Na 2 S0 4 , or K 2 S0 4 -FAq. 
(Pereoz ) 

Easily sol. in NH 4 chlonde. nitrate, or 
succinate-f-Aq, but less so than BaCOj. 
(Fresemua) Sol. m ferric salts+Aq, with 
pptn of Fe 2 0 3 H 3 Sol. in Na citrate 4- Aq. 
(Spiller.) Not decomp, by a mixture of 1 pt. 
H 2 S0 4 and 6 pts absolute alcohol, or by al- 
coholic solutions of tartaric, racemic, citric, 
or glacial acetic acids; immediately deoomp, 
by HNOj 4-absolute alcohol, or H 2 C 2 0 4 4- 
abs. alcohol. 

I Solubility of SrC0 3 m NH 4 C1 + Aq. 


Sodium yttrium carbonate, Na 2 C0 3 , Y 2 (C0 3 ) 3 
Ppt. Not docomp. by cold H 2 0 (Cleve ) 


Sodium zinc carbonate, 3Na a O, 8ZnO, 11C0 2 
4-8H 2 0=3Na 2 C0 3 , 8ZnC0 3 4-8H 2 0. 

SI. decomp, by pure H 2 0 (Wohler.) 

Less easily decomp, by H»0 than most 
double carbonates. (Deville, A ch (3) 33. 
101 .) 

Na s O, 3ZnO, 4C0 2 +3H 2 0. (Kraut, Z. 
anorg. 1897, 13. 13.) 


Sodium carbonate sulphite, Na 2 C0 3 , 2Na 2 S0 3 
4-21H a O. 

Sol m hot H 2 0, si. sol m cold H a O. (John- 
son, J, Soo. Chem. Ind. 1895, 14. 271.) 


Strontium carbonate, SrC0 3 . 

Sol. in 18,046 pts. H 2 0 at ordinary temp. 
(Fresenius ) 

Sol. in 12,522 pts. H 2 0 at 15°. (Kremers, 
Pogg. 85. 247.) 

Sol. in 33,000 pts. H 2 0. (Bineau, C. R. 41. 
511.) 

Less sol. in H 2 0 than SrS0 4 , (Dulong.) 
Sol. in 1536 pts. boiling H 2 0 (Hope, 
Edinb Trans. 4. 5.) 

Calculated from electrical conductivity of 
SrCO a 4-Aq, SrCOs is sol. in 121,760 pts. 
H s O at 8.8“ and 91,468 pts. at 24.3° (Hoile- 
mann, Z. phys. Ch. 12. 130). 

1 1. H 2 0 dissolves 11 mg. SrC0 3 at 18‘ 
(Kohlrauseh and Rose, Z. phys. Ch. 12. 241.) 

"Solubility product” =15.67 X 10- 10 mol. 
litre. (McCoy and Smith, J. Am. Chem. 
Soc. 1911, 33. 473 ) 

Sol. m 833 pts. H 2 C0 3 -fAq at 10°. 
(Gmelin ) 

Sol. in 56,545 pts H 2 0 containing NH 4 OH 
and (NH 4 ) 2 CO,. 

Quite sol. m NE 

but repreoipitated „„„ „ 

(NH 4 ) 2 C0 3 -t-Aq. (Fresenius.) 

Partially deeomp. by boiling with aqueous 
solutions of K 2 S0 4 , Na 2 S0 4 , CaS0 4 , 

(NH 4 ) 2 S0 4 , MgS0 4 , Na 2 HP0 4 . (Nk 4 ) 3 HP0 4 
K2SO3, NajSOj, (NH 4 ) 2 s6„, Na 2 B 4 0 7 


% NH4CI 


% SrCOs 


0 179 
0 259 
0 358 


Insol. in liquid NH 3 . (Fianklin, Am. Ch. 
J 1898,20.829) 

Insol. in methyl acetate (Naumann, B. 
1009, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3602.) 

Insol. m aoetone. (Naumann, B. 1904, 37, 
4329 ) 

Insol. m acetone and in methylal (Eid- 
mann, C. C. 1899, II. 1014.) 

Mm. Sirqnhauiie. 

Strontium hydrogen carbonate. 

SrCOs is sol. in 850 pts. of a sat. solution of 
C0 2 in H 2 0. 

Strontium uranyl carbonate, SrO, 2U0 3) 2C0 2 
-t;16H s O. 

As Ba comp. (Bhnkoff, Dissert. 1900.) 


Terbium carbonate. 

Ppt. Insol. in excess (NH 4 ) 2 C0 3 +Aq. 
(Potratz, C. N. 1905, 92. 3.) 

Thallous carbonate, Tl 2 CO a . 

100 pts. H 2 0 dissolve pts. Tl 2 CO a (C=ac- 
cordmg to Crookes; L= according to Lamy) 
at — 

16.5° 18° 62° 100° 100.8° 

4.2 5.23 12.85 27.2 22.4 pts. T1 2 C0 3 . 

C L L C L 


Insol. in absolute alcohol (L), and ether (C) . 
Insol. m acetone and pyridine. (Naumann, 
B. 1904, 37. 4329.) 

Insol. in methyl acetate (Naumann, B., 
1909, 42. 3790.) 

Thallous carbonate, acid, T1 2 0, 2C0 2 . 

Rather easily soh in cold H a O. (Corstan- 
ien) 
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T1HC0 S . (Giorgis, Gazz. oh. it. 1894, 24. 
47+479.) 


Tb,altous carbonate platinocyahide, Tl 2 CO a 
Tl a Pt(CN) 4 . 

SI. sol. in hot, insol. in cold H 2 0. (Erie 
well, Chem. Soc. (2) 9. 461.) 


Thorium carbonate, basic, 2ThO a , C0 2 + 
3H a O. ’ 

Insol. m COj+Aq, but sol. m excess of 
alkali carbonates +Aq, if cone. 


Tin (stannous) carbonate, 2SnO, C0 2 . 



Uranyl carbonate, basic, 5(U0 2 )(0H) 2 , 
3(U0 2 )C0 3 +GH 2 0. 

^ Pgt. (Seubert and Elten, Z. anorg. 1893, 


Ytterbium carbonate, basic, Yb(OH)COj+ 
H a O. 

Ppt. (Cleve, Z, anorg. 1902, 32. 146.) 

Ytterbium carbonate, Yb 2 (C0 8 ) 3 +4H 2 0. 
Ppt. (Clove, Z. anorg, 1902, 32. 148.) 


Yttrium carbonate, Yj(C0 8 ) 3 +3H 2 0. 

Insol. m H 2 0, very si sol, m H 2 C0 8 +Aq. 
Sol in S0 2 +Aq ana all mineral acids Sol. 
m NHi salts, and alkali carbonates+Aq to 
some extent. More sol, in (NH^COj+Aq 
than in JEC 2 C0 3 +Aq. (Berhn.) More sol. in 
(NH 4 ) 2 C0 3 +Aq than cerium, but 6 or 6 
times less sol. than gluomum carbonate 


Zinc carbonates, basic, 8ZnO, C0 a +2H 2 0; 
6ZnO, 2C0 2 +3, or 7H 2 0; 3ZnO, CO„+ 
H 2 0; llZnO, 4C0 2 +14H 2 0, 14ZnO, 
5C0 2 +9H 2 0; 2ZnO, C0 2 +H a 0; 8ZnO, 
3C0 2 +6H 2 0, etc. 

All ppts formed from Zn salts and carbo- 
nates +Aq. Sol. in 2000-3000 pts. cold H a O, 
separates out on heating and does not redis- 
solve on cooling. (Schindler.) Sol. in 20,895 
pts. H 2 0 at 15°. (Kremers, Pogg. 85. 248 ) 
Sol. in 44,600 pts. H s O at ord. temp. (Fre- 
senius ) 

Sol. m 1428 pts. sat. H 2 C0 3 +Aq. (Las- 
saigne.) Sol. in 189 pts. H 2 CO s +Aq sat. at 
4-6 atmos (Wagner, Z anal. 6. 107.) Easily 
sol. in KOH, NaOH, NH 4 OH, (NHOjCO.H- 
Aq, and m acids. Somewhat sol. in alkal 
bioarbonates and NH 3 salts+Aq (Frese- 
mue<) Sol. in hot (Fuchs), also cold (Brett, 
1837) NEUCl+Aq; less sol in NH 4 NO s +Aq. 
(Brett.) 

Sol. in all NH 4 salts+Aq excepting (NH+ 2 S 
+Aq. (Terreil, Bull. Soc. (2) 9. 441.) 


Insol. in Na 2 C0 3 , or Iv 2 C0 3 +Aq. Sol in 
fenc salts+Aq with pptn. of Fe 2 O8H 0 . 
(Fuchs, 1831.) 

The carbonates described by Boussmgault, 
Wackenroder, Rose, and probably all salts 
between ZnO, CO, and 5ZnO, 2C0 2 are mix- 
tures. (Kraut, Z. anorg. 1897, 13. 1-15.) 

3ZnO, CO a +2H a O. Mm. Zinc bloom, Hy- 
drozmevte. 

ZnC0 3 , 3Zn0 2 H 2 . Mm. Auncalcile. 


Zinc carbonate, ZnC0 3 . 

1 1 HoO at 15° dissolves 0.01 g.; 1 1. H a O 
dissolves 1.64 x 10~ l mols., or 0 20G g, ZnC0 3 
at 25°, (Ageno and Valla, Att. acc. Line. 
1911, 20, II 706 ) 

1 1. 5 86% NaCl+Aq dissolves 0.0586 g; 
11.7.45% KCl+Aq dissolves 0.0477 g. ZnCOj. 
''Essen, Gm -K. 4, 1. 680.) 

Sol in acids, ItOH+Aq, and NH< salts + 


Solubility m vaiious salts+Aq. 


Solvent 

e2 t»tt Uof 

10% NaN0 3 +Aq 

0 058981 

sat. NaN0 8 +Aq 

0 149000 

5% NaCl+Aq 

0 021730 

10% NaCl+Aq 

0 046564 

sat. NaCl+Aq 

0 130380 

10% NajSOj+Aq 

0 009313 

sat. Na 2 S0 4 +Aq 

0.015521 


(Ehleit, Z. Elektrocliem. 1912, 18. 728.) 


Insol. in liquid NH a . (Franklin, Am. Oh. 
J. 1898, 20. 830.) 

Insol. in acetone. (Eidmann, C C 1899, 
II 1014; Naumann, B. 1904, 87. 4329 ) 
Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Min. Calamine, Smithsonite. 

Calamine is sol. m NK,OH+Aq only in 
the presence of NHi salts (Brandhorst, 
Zeit. angew. Ch. 1904, 17. 513.) 

+J4H a O. (Mikuscn, Z. anorg. 1908, 56. 


+H 2 0. (Belar, Zeit. Kryst. 1890, 17. 126.) 


Zinc carbonate ammonia, ZnCO,, NH 3 . 

Slowly decomp by H a O, but not on the air, 
or by boiling with alcohol (Favre, A. ch. 
(3) 10. 474.) 


Zinc carbonate hydroxylamine, ZnCOs, 
2NH s O. 

Insol m H a O. Deoomp by aoids. (Gold- 
sohmidt and Syngros, Z. anorg. 5. 129.) 


Zirconium carbonate, 3ZrO a , C0 2 +6H 2 0. 

Decomp, by hot H 2 0, all C0 2 being given 
off. (Hermann.) 

Sol. m alkali carbonates+Aq. 
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Percarbonic acid. 

See Percarbonic acid. 

Carbonic anhydride, CO2. 

See Carbon dioxide. 

Carbonophosphoric acid. 

Potassium carbonophosphate, (KjHPOJa, 
2COa, 2KHCO a . 

Known only in solution. (Banlld, C. R. 
1903, 137. 566.) 

Carbonyl bromide, COBr 2 . 

Decomp by PRO (Besson, C. R. 1896, 
120. 192 ) 


iS'esoMicarbonyl platinous chloride, 3CO, 
2PtClj. 

Decomp, by H«0 or alcohol Much more 
sol in CCU tfian 2CO, PtCl, 

Carbonyl platinous iodide, CO, Ptl a . 

Not hygroscopic. Insol. in, but slowly de- 
comp. by, H 2 0. Easily sol. in benzene or 
ether, also m alcohol, which decomp on warm- 
ing; sol. m HI+Aq. (Mylius and Forster.) 

Carbonyl platinous sulphide, CO, PtS. 

Easily decomp. Insol in 01 dinary solvents. 
(Mylius and Fbrster ) 

Carbonyl sulphide, COS. 

II2O absorbs 1 vol. COS. 


Carbonyl platinous bromide, CO, PtBr 2 . 

Sol. in H2O with almost instant decomp. 
Sol m absolute alcohol. (Pullmger, Chem. 
Soc. 69. 603 ) 

Quite easily sol. in hot CoH e , insol. m 
heroine, and can be crystallized from CC1 4 . 
Very easily sol. in HBr+Aq. (Mylius and 
Forster, B 24. 2432 ) 


Absorption of COS by H 2 0 at t° 
t° I Cooffleiont of absorption 



1 333 
0 836 
0 561 
0 403 


(Winkler, Z. phys. Ch. 1906, 66. 361.) 


Carbonyl bromochloride, COCIBr. 

Decomp. by H 2 0. (Besson.) 

Carbonyl chloride, COCl 2 . 

Phosgene , Cold II2O dissolves 1-2 vok. 
COCb gas with slow decomposition. Alcohol 
decomp immediately. Immediately absorbed 
by KOH, or NH ( OH+Aq Very sol. in gla- 
cial HC 2 Hs02, benzene, and most liquid hy- 
drocarbons (Berthelot, Bull Soc. (2) 13. 14.) 
Sol. in SCI, 

1 vol AsC1 3 absorbs 10 vols COCl 3 


1 00m H2O at 13.5° and 756 mm. pres, 
dissolves 0 8 com. COS. (Hempel, Zeit, 
angew. ch 1901, 14. 807.) 

1 com of a hydrochloric acid solution of 
CU2CI2 absorbs about 0 2 ccm. COS (Hem- 
pcl.) 

Carbonyl ferrocyanhydric acid. 
H,Fe(CO)(CN)e 

Very sol m H2O; decomp. on heating. 
(Mtiller, A oh. (6) 17. 94.) 


Dicarbonyl cuprous chloride, CU2CI2, 2CO+ 
4H2O. 

Decomp. by air (Jones, Am. Ch. J 1899, 
22. 305 ) 

Carbonyl platinous chloride, 2COCI2, PtCl 2 
SI. deliquescent. Easily sol. in H2O with- 
out decomp.; si. sol. in alcohol. Almost insol. 
m CCU. (PuUinger, Chem Soc 69. 600.) 

M o/iocarbonyl platinous chloride, CO, PtCl 2 . 

Decomp. by H2O and alcohol; sol. in hot 
CCU. (Schiitzenberger, A. ch. (4) 16. 100 ) 
Sol in cone. HCl+Aq. (Mylius and For- 
ster ) 


Dtcarbonyl platinous chloride, 2CO, PtCl 2 . 

Decomp by H 3 0 and alcohol. Sol.inCCl«. 
(Schutzenberger ) 

Decomp. by cone. HCl+Aq into CO and 
CO, PtClo. (Mylius and Forster.) 


Cobfilt carbonyl ferrocyanide. 

SI. sol in H2O, very sol. m dil HNOj+Aq 
(M.) 

Cupric carbonyl ferrocyanide, 
Cua[Fe(CO)(CN) s ]j. 

Insol. in H a O, H2SO4, or ilil. HNO,+Aq. 
(M.) 


Iron (ferric) carbonyl ferrocyanide, 
FeFeCO(CN) e , 

Insol. uHA Sol.mH a C s 04+Aq. Insol. 
in acetic, lactic, succinic, tartano, and citnc 
acids+Aq, but easily sol. m the neutral salts 
| of those acids Insol. m KC1, or KNOs+Aq, 
but sensibly sol. m Na 2 HP0 4 +Aq. Insol 
even on warming in very dil. H«S0 4 , or H S P04. 
+Aq. fMuller.) 


Potassium oarbonyl ferrocyanide, 
K 3 Fe(C0)(CN),+3HH 2 0. 

100 pts H2O dissolve 148 pts. at 16°. 
(Muller, C. R. 104. 992.) 
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Silver carbonyl ferrocyanide, 

Ag 3 Fe(CO)(CN)„. 

Insol. in H 2 0; si sol. in dil. H 2 S0 4; HOI, 
on HNOj+Aq; scarcely attacked by cono. 
HC 2 H 3 0 2 +Aq. (MttUer.) 

Sodium carbonyl ferrocyanide, 
Na 8 Ec(C0)(CN) 5 +6H 2 0. 

Sol. m H 2 0 (MUller.) 

Uranyl carbonyl ferrocyanide, 
(U0 2 ) 3 [FeCCHCN) 6 ] 2 +5H 2 0 
SI sol in H 2 0. but more easily if H 2 0 is 
acidified with HC 2 H 3 0 2 . 

Cericotungstic acid. 

Ammonium cencotungstate, 2(NH 4 ) 2 0, 
Ce 2 0 3 , 16W0 s +2I-I 2 0. 

Insol. in H 2 0, but deoomp, by boilmg 
therewith (Smith, J Am. Chem. Soo. 1904, 
26. 1481.) 

Cerium, Ce. 

Deoomp. pure H 2 0 very slowly at ordinary 
temp. Not attacked by cold cone. B 2 S0 4 or 
red fuming HNO s . Sol. m dil. H 2 SO ( +Aq, 
HNOs+Aq, and codc, or dil, HCl-j-Aq. 
(Hillebrand and Norton, Pogg. 166. 633.) 

Cerous bromide, CeBr 8 . 

Anhydrous. As the chloride. ( Robinson, 
Proc, Roy. Soc 37. 150 ) 

Sol m acetone. (Eidmann, C C 1899, 
II. 1014, Naumann, B. 1904, 37. 4328.) 

Sol m methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+.rH 2 0. Very deliquescent. (Jolin.) 
Cerium gold bromide, CeBi’s, AuBr 3 +8H 2 0. 
See Bromaurate, cerium. 

Cerium carbide, CeC 2 . 

Decomp, by fused alkali nitrates, chlorates, 
hydroxides and carbonates; and by cone. 
H 2 S0 4 on heating. Insol. in cone HNO a ; 
decomp, by H 2 0 and dil. acids (Moissan, 
C. R. 1896, 122. 359.) 

CeGV Not attacked by hot cone, acids. 
(Delafontame, J. B 1866. 176.) 

Cerous chloride, CeCl a . 

Anhydrous. Deliquescent. Sol. in H 2 0 
with hissing and evolution of heat; sol. in 
alcohol. 

Sol. m acetone. (Eidmann, O. C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4328.) 

Difficultly sol. m methyl acetate. (Nau- 
mann. B. 1909, 42. 3790.) 

+7H 3 0. Insol. in NH,OH+Aq. (Den- 
nis, Z. anorg. 1894. 7. 260.) 

+7J^H 2 0. Deliquescent. (Berzelius.) 
Decomp, by boiling with H 2 0. Sol.inlpt. 
H 2 0 at ord temp, and 3-4 pts. alcohol. 
(Dumas.) 


Ceric chloride. 

, Known only in solution, which decom- 
poses by slight heat. (Berzelius.) 

Cerous mercuric chloride. 

Not deliquescent, (v. Bonsdorif.) 

CeClj, 4HgCl 2 +10H 2 O. Permanent; eas- 
ily sol. in H 2 0. (Jolin, Bull. Soc (2)21,533.) 

Cerium stannic chloride. 

See Chlorostannate, cerium. 

Cerous chloride zinc iodide. 

Sol. in H s O and alcohol. (Holzmann, J. pr„ 
84. 76.) 

Cerous fluoride, CeF a . 



Ceric fluoride, CeF 4 . 

Insoluble preoipitate (Berzelius.) 

+H 2 0 Insol. in H 2 0. (Brauner, B. 14. 
1944.) 

Cenc cobaltous fluoride, 2CeF<, CoF 2 +7H 2 0. 

Ppt. Easily decomp, by H 2 0 (Rimbach, 
A. 1909, 368. 107.) 

Ceric cupric fluoride, 2CeF<, CuF 2 +7H 2 0. 
Ppt. Decomp by H 2 0. (Rimbach, l. c.) 

Ceric nickel fluoride, 2CeF (| NiFs+7H 2 0. 
Ppt. Decomp, by H a O. (Rimbach, l. 0.) 

Ceric potassium fluoride, 2CcF<, 3KF+2H a 0, 
Insol, in H 2 0. (Brauner, B. 14. 1944; 16. 
109) 

Could not be obtained pure. (Rimbach, 
l. c.) 

Ceric zinc fluoride, 2CeF ( , ZnF 2 +7H s O. 

Ppt. Deoomp. by H 2 0, (Runbach, l. c.) 

Ceroceric fluoride. 2CeF», CcF, 

Mm. Fluocenlc. 

Cerium hydride, CeH 2 . 

Decomp, by acids. (Winkler, B. 24. 873.) 
OeHj. Decomp, in moist air; decomp, by 
hot or cold H 2 0; sol. in acids with evolution 
of HuO. Decomp. by alkalis. (Muthmann, 
A. 1902, 326. 266.) 

Cerous hydroxide, Ce 2 O a , *H a O. 

Easily sol. m acids. Insol. in excess of 
alkali hydroxides +Aq. Sol. m (NH a ) 2 CO a + 
Aq 

100 ccm. of a solution in glycerme+Aq 
containing about 60% by vol. of glycerine 
contain 7.9 g. Ce 2 O s . (Muller, Z. anorg 
1905, 43. 322.) 

I Exists m two modifications: one insol. in 
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cold HCl+Aq; the other sol. in cold HC1+ 
Aq. (Brauner, C. N. 1895, 71. 283.) 

Ceric hydroxide, 2CeO Sl 3H 2 0. 

Sol. in HNO s or H 2 S0 4 ; also in HCl+Aq, 
forming oerous chloride and free chlonne. 
Insol. in hydrofluoric, acetio, or formic acids+ 
Aq. Somewhat sol. in dil. HNOs, or HC1+ 
Aq. (Ordway, Am. J. Soi. (2) 26. 205.) Insol. 
in NH<OH, KOH, and NaOH+Aq. SI. sol. 
in alkali carbonates+Aq. (Dumas.) 

SI. sol. in (NH 4 )aCOj+Aq. (Ordway.) 

100 com. of a solution m glycerine+Aq 
containing about 60% by vol. of glycerine 
contain 0 08 g. Ce0 2 . (Mfiller, Z. onorg. 
1905, 43. 232.) 

Cerous iodide, Cel 8 . 

Sol. in acetone. (Eidmann, C. C. 1899, II 
1014; Neumann, B. 1904, 37. 4328.) 

+9H 2 0. Very deliquescent and sol. in 
HjO. (Lange, J pr. 82. 134.) 

Sol. in alcohol. 

Cerium nitride, CeN. 

Deoomp. by H 2 0 and alkali. Sol. in min- 
eral adds with formation of ceroua and am- 
monium salts. (Muthmann, A. 1902, 825. 
272.) 

Cerous oxide, CesO s , 

When ignited, insol. in HCl+Aq, when 
long digested with H 2 S04 , ib sol. in HCl+Aq 
with addition of aloohol. 


Ceric oxide, CeOj. 

When ignited, is only dissolved in traoes, 
even on heating, by HCl or HNOj+Aq. Sol. 
in cono. H 2 SO 4 when warmed. Sol. in the cold 
in a solution of K1 in HCl+Aq (Bunsen), in 
a mixture of HCl and FeClj+Aq, or any re- 
ducing substance. 


Cerium peroxide, Ce<Oo. 

Insol. in boiling cono. acids. Sol in H 2 S0 4 1 
by long digestion, (Popp, A. 131. 361.) 

Probably does not exist. (Rammelsberg, 
Pogg. 108. 40.) 

Ce 2 Os. (Hermann, J. pr. 30. 184.) 
Probably does not exist. (Rammelsberg ) 
•CeOs+sHaO. Sol. in HCl+Aq. (Popp 
A. 131. 361); (Lecoq de Boisbaudran, C. R 
100. 606.) 

CeOs+HjOa, according to Cleve (Bull. 
■Soo. (2) 43. 57.) 


Cerium oxycarbide, CeCj, 2GeOj. 

Stable in the air. Slowly attacked by cold 
HsO. With hot H a O and with acids, it gives 
unsat. hydrocarbons. (Sterba, C. R. 1902, 
134. 1058.) 


■.Cerium oxychloride, CeOCl. 

Slightly attacked by hot cone. HCl+Aq. 
Slowly sol. in cone. HNOj+Aq. (Wohler.) 


Easily sol. in dil acids. (Didier, C. R. 101. 
882.) 


Cerium oxychloride tungsten inoxide, CeOCl. 
WO„ 

(Didier, C. R. 102. 823.) 

Cerium selenlde. 

Insol. in H 2 0; difficultly sol. in acids. 
(Berzelius.) 


Cerium siliclde, CeSi 2 . 

Insol. in H 2 0, by which it is acted upon 
only very slowly. 

Sol. in HCl and HF+Aq with evolution of 
Not attacked by alkalis+Aq or NH 4 OH+ 

Tnsol. in organic solvents. (Sterba, C. R 
1902, 135. 170.) 


Cerium siliclde, Ce 2 Si s . 

Insol. in acids (TJllik, W. A. B. 62, 2. 
115.) 


Cerium disulphide, Ce 2 S,. 

Not decomp, by cold HjO. 

Slowly sol. m cold dil. H 2 S0 4 , HCl and 
acetic acid. Rapidly sol. in warm dil. H 2 S0 4 , 
HCl and acetic acid with deoomp. (Bilfcz, B. 
1908, 41. 3342.) 


Cerium se$qmsulphide, Ce 2 Ss. 

Insol m, and not decomp, by, HjO, but 
easily decomp, by the weakest acids. (Mo- 
sander); (Didier, C R. 100. 1461.) 

Monochloramine, NH 2 C1. 

Easily sol. in H 2 0. (Raschig. Ch. Z. 1907, 
31. 926.) 

ChlorWramine comps. 

See Chlorotetramine comps. 

Metochlorantimonic acid, HSbCla + 
4^H s O. 

Hydroscopic, Sol. in H a O with deoomp.; 
sol. in alcohol, aoetone, and acetic aoid 
(Weinland, Z. anorg. 1906, 44. 43.) 

Me/achlorantimonic acid ammonia, HSbCla. 
2NH,. 

Sol. in H 2 0 and in aloohol. (Weinland and 
Schmid, Z. anorg. 1906, 44. 69.) 

Aluminum wetochlorantlmonate, Al(SbCla)» 
+15H a O. 

Hydroscopic. 

Sol. in dil. HCl+Aq. (Weinland, B. 1903, 
36. 254.) 
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Hydroscopic. 

iSol. in H s O. Solution decomp, slowly when 

--'- 1 J1 v on warming. 

I. HC1. (Weinland, B. 1903, 36. 


Ppt. (Weinland and Schmid, Z. anorg. 
1905, 44. 66.) 

Calcium matachlorantlmonate, Ca(SbCl 6 ) 2 + 
9H2O. 

Hydroscopic. 

Sol. in dil. HCl+Aq (Weinland, B 1903, 
36. 253.) 

Chromitu 
+13 . 

Hydroscopic. 

Sol. in dil. HCl+Aq. (Weinland.) 

Chromium orf/iochlorantimonate, CrSbClj- 
10H 2 0. 

Hydroscopic, 

Sol. id dil. HCl+Aq. (Weinland ) 

Cupric meiachlorantimonate ammonia, 
Cu(SbCle) 2 , 5NH a . 

(Weinland and Sohmid, Z. anorg. 1905, 44. 
55.) 

Glucinum metachlorantimonate, Gl(SbCl») 2 
+10H 2 O. 

Very hydroscopic. 

Sol. in dil. HOI. (Weinland, B. 1903, 36. 
252.) 

Iron (ferric) orf/iochlorantimonate, FeSbClg 
+8H a O. 

Hydroscopic. 

Can easily be cryst. from dil. HCl+Aq. 
(Weinland.) 


Very hydroscopi 
Sol. in dil. HC1- 


l+Aq. (Weinland, l. c.) 


Hydrosoopic. 

Sol. in dil. HCl+Aq. (Weinland.) 

Nickel metachlorantimonate ammonia, 
Ni(SbCl«) 2 , 6NH S . 

Sol. in H 2 0, (Weinland and Sohmid, Z. 
anorg. 1905, 44. 57.) 

Potassium metachlorantimonate, KBbCl a + 
H a O. 

Hydroscopic. 

Sol. in H a O. Solution deoomp. slowly when 
cold, rapidly when warmed. 


Sol. in dil. HCl+Aq (Weinland.) 


Zinc metachlorantimonate ammonia, 
Zn(SbCl,) 2 , 4NH«. 

(Weinland and Schmid.) 

Chlorarsenious acid. 

See Arsenyl chloride. 

Chlorauric acid, HAuCR +4H 2 0. 

Sol. in H 2 0, aloohol, and ether. 

Sol. m POC1, . (Walden, Z . anorg. 1900, 26. 
212 .) 

Difficultly sol. in PClj. (Walden.) 

Cryst. with 3H 2 0 as stated by Weber and 
Schcttlander and not with 4H 2 0 as stated by 
Thomsen. (Schmidt, C. C. 1906, II. 855.) . 

Chloraurates. 

All chloraurates ai .. 

in alcohol, (v. Bonsdorff, 1829.) 

Ammonium chloraurate, NH 4 AuCh+H 2 0, 
Very easily sol. in H 2 0. 

+2H 2 0. Veiy easily sol. m H 2 0. 

Barium chloraurate, Ba(AuCl 4 ) 2 +»H 2 0. 

Deliquescont m moist air Sol. mH 2 Oand 
aloohol. (v. Bonsdorff, Pogg. 17. 261.) 

Cadmium chloraurate. 

Not deliquescent. Sol. in H 2 0 and alcohol, 
(v. Bonsdorff.) 

Ccesium chloraurate, CsAuCh. 

100 pts. aqueous sat. solution contain at: 
10° 20° 30° 40° 60° 

0.6 0.8 1.7 3,2 5.4 pts. anhydrous salt, 

70° 80° 90° 100° 

8.2 12.0 16.3 21.7 27.5 pts. anhydrous salt. 
(Rosenbladt, B. 19. 2538.) 


Calcium chloraurate, Ca(AuCL()2+6H 2 0. 

Deliquescent. Sol. in H a O and alcohol, (v. 
Bonsdorff.) 

Cerium chloraurate, CeCls, AuCl,+10H 2 O. 

Extremely deliquescent. Easily sol. m H 2 0 
and absolute alcohol. (Holzmann, C. C. 

1863. 206 ) 

+13H s O. (John, Bull. Soo. (2) 21. 534.) 
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Cobalt chloraurate, Co(AuCl 2 ) 2 +8H 2 0. 
Sol. m H 2 0 and alcohol (Topsoe.) 


Didymium chloraurate, DiClj, AuCl a +10H»O 
Very deliquescent. (Cleve, Bull. Soc. (2) 
43. 361.) 

2DiCl), 3AuCl a + 20H 2 C. (Cleve ) 


Gadolinium chloraurate, GdClj, AuCl a + 
10H 2 O 

Sol. in HaC. (Benedicks, Z anorg 1900, 
22. 404.) 


Praseodymium chloraurate, PrCl a , AuCl a 4- 
IOHjO 

Very sol. in 1I 2 0; sol in cono HC1. (von 
Schule. Z anorg 1898, 18. 354 ) 


Rubidium chloraurate, ItbAuCl,. 

100 pts. sat. RbAuCli+Aq contain at: 

10° 20° 30° 40° 50° 

4 6 9 0 13.4 17.7 22.2 pts. anhydrous salt, 

60° 70° 80° 00° 100° 

26.6 31.0 35 3 39.7 44 2 pts. anhydrous salt. 


Lanthanum chloraurate, LaClj, AuCl 3 +5II 2 0. 

Deliquescent in moist ah- Sol. in H 2 0. 
(Cleve, B. 8. 128.) 


(Rosenbladt.) 

1 pt. sol in 54 pts. 98% alcohol. Insol. in 
ether (Fasbender, C. C 1894, II 609.) 


Lithium chloraurate, LLAuGL. 

100 pts. aqueous solution contain at: 

10° 20° 30° 40° 

53.1 57.7 62 5 67.3 pts. anhydrous salt, 


50° 60° 


70° 


72.0 76.4 81.0 S5.7 pts. anhydrous salt. 

(Rosenbladt.) 

+2H s O (Antony and Lucohesi, Gazz. ch. 
it. 1890, 20. 601 ) 

+4H 2 0, Not stable 

Sol m H s O and alcohol (Fasbender, C. C. 
1894, 1. 409.) 

Magnesium chloraurate, Mg(AuCL) a +8H 2 0 . 

Somewhat deliquescent Sol. m H 2 0 and 
alcohol. (Topsoil.) 

+12H S 0. 

Manganese chloraurate, Mn(AuCL) 2 + 
8H 2 0 

Deliquescent Sol. m H 2 0 and alcohol. 
(Topsoil.) 

+12H s O. 


Nickel chloraurate, Ni(AuCl a ) 2 +8H 2 0 
Deliquescent. Sol. m H 2 0 and alcohol 
(Topsoil ) 

Potassium chloraurate, KAuCL. 

Anhydrous. Vei'y stable. (Laineiv W A. 
B. 99, 2b. 247.) 


Samanum chloraurate, SmCl 3 , AuCl a + 
10H 2 O. 

Deliquescent Easily sol in H 2 0. (Cleve, 
Bull Soc. (2) 43. 165.) 

Scandium chloraurate, 3ScCls, 2AuCl a 4- 
21HsO. 

Very deliquescent. (Crookes, Phil. Trans. 
1910, 210. A, 365.) 

Silver chloraurate, AgAuCU. 

Decomp, in the air. 

Decomp, by H 2 0, HC1 and NII 3 , (Herr- 
mann, B 1894,27.597) 

Sodium chloraurate, NaAuCh+2H a O, 

Easily s<51 in H 2 0 and absolute alcohol. 
100 pts. aqueous solution oontam at 1 
10° 20° 30° 

58.2 60 2 64.0 pts. anhydrous salt, 

40° 50° 60° 

694 77.5 90.0 pts. anhydrous salt, 

(Rosenbladt.) 

Easily sol in NaCl+Aq. 

Easily sol in H 2 0, alcohol and ether. (Fas- 
bendcr, C. C. 1894, 1 409.) 

Strontium chloraurate. 

Sol. in H»0. (v. Bonsdorff.) 


100 pts. solution m H 5 0 contain at: 

10° 20° 30° 

27.7 38.2 48.7 pts anhydrous salt, 

40° 50° 60° 

59.2 70.0 80.2 pts. anhydious salt. 

(Rosenbladt, B. 19. 2538.) 

Sol. in HjO and alcohol; insol. in ether. 
(Fasbender, C, C. 1894, I. 409.) 

1 pt. is sol. in 4 pts. 98% alcohol. (Fas- 
bender, C. C. 1894,11 609.) 

+2H 2 0 Efflorescent 
+ HH s O. 


Thallium chloraurate. 

(Carstanjen.) 

Ytterbium chloraurate, YbCl S) AuCl a +9H 2 0. 
Ppt. (Cleve, Z anorg. 1902, 32. 138.) 

Yttrium chloraurate, YtCl a , 2AuCl a -)-16H 2 0. 
Very sol. in H 2 0. (Cleve.) 

Zinc chloraurate, Zn(AuCl 4 ) 2 +8H 2 0. 

Sol inH 2 0. (Topsod) 

+12H 2 0 Sol. in H 2 0 and alcohol, (v. 
Bonsdorff.) 
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Chlorauricyanhydric acid. 

Barium chlorauricyaiude, Ba[Au(CN) 2 Clo]»+ 

„ 8H 2 0. 

Very sol. in H a O 01 alcohol, (Lrndbom, 
Lund Umv. Arsk. 12. No. 6.) 

Potassium chlorauricyamde, KAu(CN) 2 CI 2 + 


Conc. HCl+Aq loses HC1, and dd HC1+ 
Aq loses H 2 0 on warming, until an acid oi 
o'onstant composition is formed, containing 
20.18% HC1, with a sp. gr. of 1.101 at 15°, 
which can be distilled unchanged at 110° 
(Bineau, A. cli (3) 7. 257.) 

The above is true if barometer is at 760 
mm , but the composition changes with the 
pressure as follows — 


Very sol. m H 2 0 or alcohol. 

Strontium chlorauricyamde, Sr[Au(CN) 2 Cl 2 l. 
+8H 2 0. 

Sol in H 2 0. 

Zinc ^chlorauricyamde, Zn[Au(CN) 2 Cl 2 ] 2 + 
Very sol m H 2 0 

Chlorhydric acid, HC1 
Liquid, Miscible with liquid CO«, and n 2 S. 
Gas Absorbed by H 2 0 with production of 
much heat. 


18 6 
18 5 
18 4 
is a 
18 2 
18 1 
18 0 


(Roscoe and Dittmar ) 


HsO absorbs 400-500 


40 39% IiCl by weight 


aP HsC) f 



(Doicko, Pogg. 119 150 > 


0 825 
0 814 
0 804 
0.793 
0 783 
0 772 
0 762 
0 752 
0,742 
0 731 
0 721 


: HCI 


0.710 
0 700 
0.691 
0 682 
0 673 
0 665 
0 657 
0 649 
0 641 
0 633 
0 626 


0 696 
0 589 
0.582 
0 676 
0 568 
0 561 


(Roscoe and Dittmar.) 


Cone. HCl+Aq gradually gives off HCI on 
the air until it has a sp. gr. 1.128 at 15°, and 
contains 25 2% HCI. (Bineau, l c.) 

According to Roscoe and Dittmar, this de- 
pends on the temperature. If a current of air 
is passed through HCl+Aq, acid or water 
is given off according as the acid is strong or 
weak, until an acid of constant composition 
for a given temperature is formed, as follows — 


25 0 
24 9 
24 7 
24 6 , 
24 4 
24 3 
24 1 


22 G 
22 3 
22 0 
21 7 
21 4 
21 1 
20 7 


Prom the above it is seen that the acid 
which distils unchanged at a given pressure, 
that is, boils at a certain constant tempera- 
ture, is identical with the acid winch under- 
goes no change m composition by a current 
of dry air at the same temperature, and under 
the ordinary pressure, thus— 


% HC'l 


22 8 
22 1 
21 7 
21 3 
20 9 
20.0 


22 9 
22 2 
21 7 
21 4 
21 1 


(Roscoe and Dittmar.) 
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Solubility of HC1 m H 2 0 at 0° undei different 
degrees of pressure. P= partial pressure 
in mm. Hg, i e., total pressure minus the 
tension of aqueous vapour at the given 
temp.; G= grammes of HC1 dissolved in 
1 g, HiO at the pressure) P and 0° temp. 


0 613 
0.628 
0.640 
0 649 
0 667 
0 664 
0.670 
0 676 
0 681 
0 686 
0 697 
0 707 
0 716 
0 724 
0 732 
0 738 


1000 

1100 

1200 


0 761 
0.763 
0.772 
0 782 
0 791 
0 800 
0 808 
0 817 
0 824 
0 831 
0 844 
0 866 
0 869 
0 882 
0 895 


(Roseoe and Dittmar, A. 112. 334.) 
1 vol. HjO dissolves 660 vols. HC1 at — 


« it 44 0 a u +20 ° 

(Berthelot, C. R. 76. 779.) 

1 vol, HjO absorbs 480 vols. HC1 at 16° to 
form a solution containing 42 85% HC1 with 
a sp. gr. of 1.215. (Hager.) 

Solubility of HC1 at low temperatures, and 
""0 mm. pressure. 


0 842 
0.864 
0 898 


Pta HC1 
n 1 pt HaO 


0.957 

0.966 

0.974 

0 983 

1 012 


imson, in his System, 2 
Sp gr of HCl+Aq 


40 80 
38 38 
3ft 30 
34 :m 
32 32 


16 10 
12 12 


(Edm. Davy) 

Sp gr of HCl+Aq 


(Roozeboom, R. t. c. 1884, 8* 79.) 
Solubility in HjO at t°. 


Sp gr. of IiCI+Aq Ut 15°. 


01.65 

61.76 

62.27 

62 90 

63 21 

64 10 
64.70 
66 18 


(Rupert, J. Am. Chem. Soc. 1909, 81. 860.) 


; ^ 


20 790 
20 288 
10 880 
19 572 
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j HCI 

Sp gr 

HCI 

Kp Kr 

! 5 

! 10 
15 

1 0244 

1 0488 

1 0733 

20 
25 
30 | 

1 0982 

1 1234 

1 . 1488 


gr. of HCl+Aq. U = sp. gr. at 15.55' 
according to Ure; K = sp gr. at 15° ac- 
cording to Kromers 


1 104 


1 005 
1 010 
1 016 


1 109 
1 114 
1 119 
1 124 
1 128 
1 133 
1 138 
1 143 
1 147 
1 153 
1 157 
1 163 
1 169 
1 174 
1 179 
1 185 
1 188 


1 100 
I 1.105 

(Calculated by Gerlach, Z. anal. 8. 
Sp. gr of HCl+Aq at 15° (H 2 Q at 


1 110 
1 121 
1 120 
1 131 


(Pickering, B. 26. 277.) 

Most accurate table. 

gr. of HCl+Aq at 15° (H^Q at 4°= 1). 


Sp s 


1 00503 
1 01005 
1 01508 


1.03518 

1.04021 

1.04524 


H&I * 


I. 292.) 


L 07539 
l 08042 
. 08545 
..09047 
..09550 
..10052 
..10556 
. 11058 
. 11560 
. 12063 


. 13571 
. 14074 
.14516 


(Kolb, recalculated by C 


rf&l 


Sp. gr of HCl+Aq at 15°. 


(Hager, Adjumenta varia, Leipzig, 1876.) 
Sp. gr of HCl+Aq at 15° (HjO at 15°= 1). 


41 212 
39.S31 
37.596 


1 20204 
1.19703 


19.688 
14.788 
6 382 


1.17138 
1 12479 
1.09675 
1.07255 


1 015 
1 020 
1 025 
1 030 
1 035 
1.040 
1.045 
1.050 
1.055 
1.060 
1 066 
1.070 
1.075 
1.080 


% HC1 Ke HCI Sp 


0 16 

1 15 

2 14 

3 12 

4 13 

5 16 

6 15 

7 15 

8 16 
9 16 

10.17 
11 18 
12 19 
13.19 

14 17 

15 16 

16 15 
17.13 
18.11 
19 06 
20.01 


0 016 
0 012 
0 022 
0 032 
0 042 
0 053 
0 064 
0 074 
0 085 
0 096 
0 107 
0 118 
0 129 
0 141 
0.152 
0.163 
0.174 
0.186 
0.197 
0.209 
0.220 


1 105 
1 110 
1 115 
1 120 
1 125 
1 130 
1 135 
1 140 
1 145 
1 15C 
1 165 
1 160 
1.165 
1 170 
1 175 
1 180 
1 185 
1 190 
1 195 
1 200 


% HC! Kb HCI 


20 97 

21 92 

22 86 

23 82 

24 78 

25 75 

26 70 

27 66 

28 01 

29 57 

30 55 
31.52 
32 4 ' 


33 46 

34 42 

35 39 

36 31 

37 23 

38 16 
39.11 


0 232 
0 243 
0 255 
0 207 
0 278 
0 291 
0 303 
0 315 
0 322 
0 340 
0 353 
0 366 
0 379 
0 392 
0 404 
0.418 
0.430 
0 443 
0.456 
0.469 


Sp. gr. of HCl+Aq at rc 


8.14 

16.125 

23.045 


(Wagner, W. Ann 1883, 18. 264.) 
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Relation of sp gr of HCl+Aq at t° to sp. gr. at 10 5° = 1.0. 


0 90557 

1 00000 
1 00707 


0 99379 

1 00000 
1 00781 
1 01666 


1 C0877 
1.01794 
1 02791 


(Kremors, Pogg 108. 115.) 

Sp. gr. of HCl+Aq | Sp. gr of HCl+Aq at 2 


HCL per lit 


0 005036 
0.01006 
0.0200S 
0.04990 
0.09885 
0 10641 
0.29247 
0,48278 
0.4994 
4.094 


17 111 
17 125 
17 148 
17 138 
17 133 
17 162 
17 147 
17 140 
17 2 


17 35 


1 0003775 
1 000935 
1 001843 


S 42 
5 784 
3 77 
2 031 


27 10 
19 30 
12 94 
7 17 
5.65 
4 05 
1 90 


(ICohlrausch, W. Ann 1894, 63. 28 ) 

Sp, gr. of a normal solution of HCl+Aq 
at 1874°= 1 0165. (Loomis, W Ann 1896, 
60.550.) 

Sp. gr. of HCl+Aq at 19.5°, when p =pcr 
cent stiength of solution; d= observed, 
density; w= volume oono. m grams 
nerce. ( S± = 


1 1818 
1 1511 
1.1207 
1 0910 
1 0587 
1 0433 
1 0305 
1 0159 
1 0240 
1 0C51 


0 4255 
0 3450 
0 2729 
0 2024 
0 1294 
0.0954 
0 0676 
0 0360 
0,0548 
0 0136 


(Forchheimer, 25. phys. Ch 1900, 34. 28.) 

Sp. gr. at 20° of HCl+Aq containing M g, 
mols. HC1 per liter. 

M 0 026 0.05 0.075 0.10 

Sp gr 1.00034 1.00101 1.00135 100180 


HC1 is not absorbed by oono. H 2 S0 4 +Aq, 
but in large amounts by anhydrous H 2 S0 4 
(Aim'e.) 

Absorption of HC1 by H»S0 4 +Aq 
Temp =17°. 


(Barnes, J. Phys. Chem. 189.8, 2. 546 ) 
Sp. gr of HCl+ Aq at 1874°. 
k HC’linloog „f s„i 


0 12149 
0.C60757 
0.040609 
0 030328 


0.99928 
0 99900 
0 99887 
0 99881 


(John, Z. phys Ch. 1900, 33. 567.) 


455 3 
418 0 
371 4 
306 6 
215 3 
96 7 
51.3 


161 7 
273 2 
417 7 
638.2 
917.6 
1033 5 
1224 0 
1344 9 
1615.3 


39 2 
36 9 
33.2 
28 5 
22 6 
15.0 
6.26 
3 25 
0.62 
0 11 
0 068 
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Absorption of HC1 by H 2 S0 4 +Aq — Cont 
Temp =4i 


Solubility of HC1 in ether at t° and 760 n 
pressure 


1 185 
1,195 
1,210 


1 575 
1.650 
1 725 
1 755 


noi 


421 4 
416 4 
392 1 
346 3 
325.4 
247 4 
161 6 
50.9 
18 5 
2 9 


IIjSOi 


42 2 
70.0 
107 7 
211 2 
236.3 


619 4 
929.3 
1046 0 
1207 6 
1370.5 
1428.4 
1478 4 


35.6 
34 8 
32 4 

27.6 
25 9 
18 5 
11.5 

3 35 
1 17 
0 17 
0 081 
0.032 
0.029 


27 62 
24 9 
22 18 
19 47 


1 145 
1 160 
1 160 
1.180 
1 225 
1 230 
1 315 


341 3 
277 7 
274 3 
173 7 


0 57 


18 4 
38 9 
55.7 
93 6 
231 9 
240 4 
476 7 
661.8 
946 1 
1055 0 
1371 3 
1448 2 
1455.2 


32 7 
31.1 
30.5 


0 54 
0 05 -> 
0 035 
0 032 


(Schuncke, Z. phys. Ch. 1S94, 14. 336.) 

Sol. in glacial HC2H3OS, ether, hexane, 
benzene, xylene, etc. 

Oil of turpentine absorbs 50% HC1. 
(Thfinard.) 

Oil of turpentine absorbs 163 vols. HC1 at 
22° and 724 nun ; isoterebenthene absorbs 
34% at 24° and 724 nun.; metaterebenthene 
absorbs 17.7% at 24° and 724 mm. (Berthe- 
lot) 

Oil of lavender absorbs 68 7 vols. at 24°. 
(Thenard.) 

Oil of lavender absorbs 210 vols. without 


being saturated; oil of rosemary absorbs 218 
voIb. at 22°; sol. m 0 4 vol petroleum 


Solubility of HC1 in phenol +Aq at 12°. 


Comp of HiO layer 


(Coppadoro, Gazz ch it. 1910, 39. II, 626.) 

100 pts alcohol of 36° B absorb 68 pts. HC1 
at 12.5°. (Boullay.) 

Alcohol of 0.836 sp. gr. dissolves 327 Vols. 
HC1 at 17 5° and 758 mm. pressure, and the 
solution has sp. gr.== 1.005. (Pierre, A, ch. (3) 
31. 135.) 

Solubility of HC1 in methyl alcohol (absolute) 


% HCl 


11.22 
14 98 
84 5 


10.7 
15 64 
24 37 
36 25 


(de Bruyn, R. t. c. 11. 112.) 
Solubility of HCl m ethyl alcohol (absolute) 
at t°. 


45 4 

, 44 2 „ 

11 5 42 7 32 0 


(Schreinemakers, Z. phys Ch. 1912, 79. 553.) 

+H..O. F.-pt- 15.35°. , , . 

Very sol. in HjO but only slightly sol. in 
HCl. (Rupert, J. Am. Chein. Soc. 1909, 31. 
~36.) 

+2H a O. M.-pt.— 17.4 
-f-SHjO. M -pt —24.8° (Pickering, B. 
393, 26. 280.) , 

1 The composition of the hydrates formed 
[bv HCl at different dilutions is calculated 
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from determinations of the lowering of the 
f.-pt. produced by HCL and of the conduc- 
tivity and sp. gr. of HCl+Aq (Jones, Am. 
Ch. J. 1905, 34. 323.) 

Chlorhydric cyanhydric acid, 3HC1, 2HCN. 

Decomp, by H a O or alcohol; sol. in 
HC2H3OS. Insol. in ether, ohloroform, or 
acetic ether. (Claisen, B. 16. 309.) 

HOI, HCN Sol. m B a O. absolute alcohol, 
HC1H3O5, and CHCI3, with decor™ ; de- 
comp. is especially rapid in 11,0 (Gautier, 
A. ch (4) 17. 130 ) 


Chloric acid, HCIO3. 

Known only m aqueous solution, which can 
be concentrated in vacuo to a sp gi. of 1.282 
at 14.2°, and then contains 40.10% HClOj, 
corresponding to HClOa-KMLO; if left longer 
in vacuo over H 2 SOa an acid corresponding to 
HC10 3 +4MH 2 0 is obtained. Aqueous solu- 
tion of HC10 3 decomp, at 40°. (Kammeier, 
Pogg. 138. 390.) 


Chlorates. 

All chlorates except mercurous chlorate are 
sol. in HjO, most of them are deliquescent; 
many are sol in alcohol. 

Aluminum chlorate, A1(CI0 j)s+ 6H30. 

Very hygroscopic. (Dobrosordow, G. C. 
1904,11 177.) 

+9H 2 0. Very sol. m cold but much less 
than in hot H 2 0. (Dobroserdow.) 
Ammonium chlorate, NH 8 C10 3 
Easily sol. in HaO; less sol in alcohol. 
Much less sol. in H a O at 0° than NaC10 3 . 
(Stoier.) 

Very si, sol. m absolute alcohol. (Wachter, 
J pr. 30. 321 ) 

Barium chlorate, Ba(C10 3 ) a H-H a O. 

Sol. m 4 pts. cold, and less hot H a O. 
(Chevemx.) 

100 pts. H s O dissolve at: 

0° 20° 40° 60 80° ICO" 

22.8 37.0 52.1 77.5 98.0 126.4 pts. Ba(C10 a )a. 

100 grams sat. Ba(C10s)a+Aq at t° con- 
tain grams anhydrous Ba(C10j)a 


15 28 

16 90 
21 tJ 3 
25 26 
27.53 
29.43 
33.16 


48 70 
61.17 
52 67 


Solubility of Ba(C10 3 )2 in H a O. 


0 

20 

40 


80 

100 

105.6 * 


25.5 

55 9 
74 1 
92 1 
113 2 
120 


1 195 
1.274 
1 355 
1.433 
1.508 
1.580 
1.600 


* Bpt. of sat. solution. 

(Carlson, Dissert. 1910.) 


Only slight traces dissolve m absolute 
alcohol. (Wachter, J. pr. SO. 334.) 

Sol m acetone. (Eiamann, C. C 1899, II. 
1014.) 

Difficultly sol. in acetone. (Naumann, B 
1904, 37. 4328.) 

Insol. ra methyl acetate. (Naumann, B. 
1909, 42. 3700); ethylaoet ate (Naumann. 
B. 1910, 43. 314^ 


Bismuth chlorate. 

Known only m solution, which docomp, on 
evaporation 


Cadmium chlorate, Cd(C10 8 )2+2H a 0. 

Very deliquescent; sol, in H 2 0 and alcohol. 
Melts in crystal H a O at 80°- (Wtchter, J. pr. 
30. 321.) 

Solubility m H2O. 

Sat. solution contains at: 


-20° -15° 0° +18° 

72 18 72.53 74 95 76.36 
49° 65° 

80.08 82.95% Cd(C10 8 ) a . 


7. gr. of solution containing 76.36% 
i010 8 ) a at 18° =2.284 (Meueser, B. 1902, 
36. 1422.) ' 

Sol in acetone. (Naumann, B. 1904, 37. 
432S.) 


Cadmium chlorate ammonia, Cd(C10 8 ) a . 
6NH 3 . 

Ppt. (Ephraim, B 1915, 48. 49.) 

Caesium chlorate, CsClOs. 

100 g. H2O dissolve at: 

0° 8° 19.8° 30° 42.2° 

2 46 3.50 6 28 9 63 14.94 

50 ° 77° 09 ° 

19.40 4166 76.5 g CsC10 3 . 

(Calzolari, Acc, Sc. med di Ferrara, 1911, 
85. 150.) 


* 104.6° is bpt. at 740 mm. pressure= 105.0° 
at 760 mm. pressure. 

(Anschutz, Z. phys. Ch. 1000, 56. 238.) 


Calcium chlorate, Ca(C10 3 ) 2 -!-2H20. 

Dehquescent; very sol. in H 2 0 and alcohol. 
(Wtlchter, J, pr. 30. 323 ) 
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Sp. gr of solution sat at 18° = 1 729, con- 
taining 04% Ca(C10s)i. (Mylius B. 1897, 
30? 1718.) 

Sol. in acetone. (Eidmann, C. C. 1899, II. 
1014, Naumann, B. 1904, 37. 4328.) 

Chromic chlorate. 

Easily sol. m H 2 0. (Pradliomme, C. C. 
1890, 1. 668 ) 

Cobaltous chlorate, Co(CI0 3 ) 2 +2H 2 0. 
(Meusser, B. 1902, 36. 1418 ) 

+4H„0. Solubility in H 2 0. 

Sat solution contains at: 


04 19 64 39 67 09 69.66 76.12% Co(C10„) 2 . 

Sp gr. of solution containing 64,19% 
Co(C10 a ) 2 at 18° = 1 861. (Meusser, B. 1902, 
36. 1418 ) 

+6H 2 0. Very deliquescent Sol. in H s O 
•and alcohol Melts m crystal HaO at 60°. 
(W achter, J, pr. 30. 321.) 

Solubility in H 2 0 
Sat. solution contains at' 

-21° -19° 0° +10.5° 

53.30 53 61 57.45 61.83% Co(C10 a ) 2 . 

(Meusser, B. 1902, 36. 1418.) 

Cupric chlorate, basic, Cu(C10 3 ) 3 , 3Cu(OH) 2 . 

Insol. in H 2 0. Very sol. in dil. acids. Sol. 
in worm cone. Cu(ClU 3 ) 2 +Aq, th<3 solubihty 
increasing with the cone, and temp. (Bour- 
geois, Bull Soc 1898, (3) 19. 950.) 

Cupric chlorate, Cu(C10 3 ) 2 +4H 2 0. 

Solubility in H 2 0 

Sat. solution contains at: , 


Sp. gr. of Cu(C10 3 ) 2 +Aq at 15°. 

% Cu(C10a) 2 2.100 4.778 6.945 

Sp. gr. 1.01620 1.03857 1.05714 

% Cu(C10 3 ), 10.016 14.387 

Sp, gr. 1.0844 1.12531 

(Traube, Gm.-K. 6. 1, 921 ) 

Sol. in acetone, (Naumann, B. 1904, 37. 


Cupnc chlorate ammonia, Cu(C10 3 ) 2 , 4NH 3 . 
, Ppt Not hydroscopic. Insol. in alcohol. 

Gu(C 10 3 ) 2 ,GNH 3 . Not hydroscopic. (Eph- 
raim, B 1915,48.46.) 

Erbium chlorate, Er(C10 3 ) 3 +8H 2 0. 

Deliquescent Sol. m H»0 and alcohol. 
Glucinum chlorate. 

Known only m aqueous solution, which de- 
composes on evaporation. 

Ferrous chlorate. 

Known only in solution. 

Ferric chlorate, Fe(CI0 3 ) 3 . 

Sol. in H 2 0. 

Basic salt. Insol. m H-O. 

Lanthanum chlorate, La(C10 3 ) 3 . 

Deliquescent. (Cleve.) 

Lead chlorate, Pb(C10 3 ) 3 +H 2 0. 

Deliquescent; easily sol in H 3 0 and alcohol. 
(Wdchter, J. pr. 30. 321 ) 

Sp. gr. of solution sat at 18° = 1.947 and 
contains 60.2% Pb(C10 3 ) 2 (Mylius, B, 
1897, 30. 1718.) 

100 g. H a O dissolve 440 g. Pb(C10 3 ) 2 at. 
18°; sp. gr. of sat. solution =1.63. (Carlson, 
Disseit 1910.) 

Lithium chlorate, LiC10 3 +J.£H 2 0. 

Very deliquescent and sol in H s O, Very 
easily sol. in aloohol. Melts at 50° m its 
crystal water. (Wachter, J. pr. 30. 321.) 

LiC10 3 +Aq sat. at 18° contains 75.8% 
LiClOj. Sp. gr.= 1.815. (Mylius, B. 1897, 
30. 1718.) 

483 g. LiC10 3 dissolve in 100 g H 2 0 at 15°; 
sp. gr. of solution =1.82. (Carlson, Dissert. 
1910.) 

Contains 3H 2 0, and is not deliquescent. 
(Lagorio, Zeit. f Ifryst. 16. 80.) 

Sflt is anhydrous. (Retgers, Z. pliys, Cln 
5. 449.) 

Magnesium chlorate, Mg(C10 3 ) 2 . 

128.1 g. Mg(C10.) dissolve m 100 g. H-O 
at 19°; sp, gr. of solution =1.59. (Carlson, 
Dissert. 1910.) 

Sp. gr. of solution containing 56.5% 
Mg(C10 3 ) 2 at 18° =1 504. (Meusser, i.c.) 

Sp. gr. of solution sat at 18° = 1.594, con- 
taining 66.3% Mg(C10 3 ) 2 . (Mylius, B. 1897, 

30. 1718.) 

Sol. in acetone. (Naumann, B. 1904, 37. 
4328.) 

Sol. in acetone. (Eidmann, C. C. 1899, 
II. 1014.) 

+2H s O. Solubility in H 2 0. 

Sat. solution contains at. 

39.6° 61° 68° 93° 

65 37 69.46 70.69 73.71% Mg(C10 3 ) 2 . 
(Meusser, B. 1902, 36. 1416.) 
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63.82 69.12% Mg(C10 a ) 2 . 

(Meusser, l.c.) 


HaO. Very easily sol. m alcohol. Melts at | 
40° in its crystal water. (W:tchter, J. pr. 80. 
326.) 

Solubility in HaO. 

Sat. solution contains at: 

-18° 0° +18° 29° 36° 

51.64 63.27 56.50 60.23 63.65% Mg(C10 a ) 2 . 
(Meusser) 

Manganous chlorate, Mn(C10 a )a. 

Known only in solution which decomposes 
on evaporation. (Wacliter.) 

Mercurous chlorate, Hg 2 (C10 a )a. 

a. Easily sol. in alcohol and H a O. (Wiioh- 
ter, J. pi. 30. 321 ) 

|3. Insol. in H 2 Q: easily sol. m HC s H a 0 2 + 
Aq. (Waclitei'l) Decomp, by boilrng HjO, 

Mercuric chlorate, 2HgO, Cl 2 0 t +H 2 0 
Dehquescent. Deoomp. by HaO into oxide 
and an acid salt. (Whchter.) 

Sol. in 4 pts. cold H s O (Chevemx, 1802.) 

Nickel chlorate, Ni(C10,) a +4H 2 0. 

Solubility m H 2 0 
Sat. solution contains at - 
48.5° 55° 65“ 79.5° 

67.60 68.78 69.05 76.50% Ni(C10 a ) 2 . 

(Meusser, B. 1902, 35. 1419.) 


and alcohol. Melts in crystal JE 
(Wachter, J. pr. SO. 321.) 
Solubility m H 2 0. 

Sat. solution contains at: 


Sp. gr. of solution containing 56.74% 
Ni(C10 5 ) 2 at 18“ = 1.661. 

Goes over into 4H 2 0 salt at 39“. (Meusser.) 


Nickel chlorate ammonia, Ni(C10 a ) 2 , 6NH«. 
Ppt. (Ephi-aim, B. 1915, 48. 47.) 

Potassium chlorate, KC10 a . 

Sol. in HaO with absorption of heat. 

Sol in about 18 pta cold, and in much lean hot Hal 
(Choi enit, 1802) 

Sol. m 30.03 pts H.0 at 0°, 17.85 pta. at 13.3°, an 


Sol in 10 pts, HaO at IS 73°, (Abl ) 

100 pts HaO at 15 5° dissolve 6 2 pts , at 100°, 40 
pts (tile’s Diet.) 


s KClOa at t°— 


(Gerauhn ) 

100 pts HaO dissolve pts 1 


fGay-Lussftp, A eh 11 311.) 

100 pts H 2 0 dissolve pts. KClOs at t“. 


(Tilden and Shenstone, Roy. Soc Proc. 35. 


100 pts. H 2 0 dissolve pts KC10 a at t“. 


(Tilden and Shenstone, Phil. Trans. 1884. 23.) 

Coefficient of solubility is 3.2+0. 109t+ 
0.0043t» between 0“ and 35“ (Blares, C. R. 
112. 1213.) 

Sat. KClOj+Aq contains % KC10 a at t°. 


11.4 

15.1 

16.6 


31.2 

37.2 
47.0 


64 2 
66.0 
87 0 


ffitard, A ob 1894, (7) 2. 528.) 
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Solubility in H 2 0. 


3 67 

4 27 

5 11 

6 76 


10 29 

11 76 
13 16 
16 18 „ 
16 86 
18.97 
20 32 
22 65 
24 82 
26 97 
29,25 
31.36 
33.76 
35 83 


5 35 
7 22 
S 17 
9.26 
11 47 
13 31 
14.97 
17.95 
20.27 
23 42 
25 50 
29 16 
32 99 
36 93 
41 35 
40 11 
51 39 
55 54 


31 8 
26 2 
22 5 
18 6 
13.6 
12 2 
10 8 


(Pawlewski, B. 1899, 32. 1041.) 

1 1. KC10 3 +Aq at 25° contains 675 milli- 
mols. KClOj, (Calvert, Z. phys. Ch 1901, 
38. 541.) 

100 g. H a O dissolve at: 


Sp. gr. 1.021 1.04 


* Bpt. of sat. solution. 

(Carlson, Dissert 1910 ) 

100 g H 2 0 dissolve at: 

8° 19.8° 30° 99° 

4.48 7.15 10,27 57.3 g. KC10 8 

(Calzolari, Aoc. Sc. med. di Ferrara, 
1911, 86, 150 ) 

Sat. KClOs+Aq contains at: 

63° 68° 81° 86° (?) 

17,37 23.25 23.53 30.46% KC10„. 
(Tscliugaeff, Z. anorg. 1914, 86. 161.) 

Sp. gr. of KClOs+Aq, according to Kremer’s 
experiments (Pogg. 96. 62), and Gerlacli’ 
calculations. (Z. anal. 8. 290.) 


gr of IvClOa+Aq at 20° containing 1 
,.™ KClOj to 100 mols IDO = 1.04122. 
(Nicol, Plul Mag. (5) 16. 122 ) 


13 2 
20.2 
27.8 


100 5° 

101 0 
101.5 
102 0 
102 5 


44 6 
53 4 
62.2 
69.2 


103.0° 

103 5 

104 0 
104 4 


(Gorlach, Z. anal. 26. 450.) 

Saturated solution boils at 105°. (Kremers.) 

Saturated solution boils at 104 2°, and con- 
tains 61.5 pts. KClOj to 100 pts H a O, 
(Legrand.) 

Saturated solution boils at 103.3°, and con- 
tains 66.6 pts KClOs to 100 pts. H a O ( Grif- 
fiths.) 

Saturated solution boils at 104.4°. (Ger- 
lacli, Z. anal 26. 427.) 

Sol m pure HNOj without decomp., but 
decomp, at once by HNOa containing NO* 
(Millon, A. ch. (3) 6. 92.) 

Sol. in sat. NH<C1-|-Aq without causing 
pptn 

1 mol. ( =129 pts.) IiClOi dissolves in 2493 
vols. H a O; in 2208 vols. H a O when 1 mol. 
(=59 pts.) NaCl 13 added; in 2080 vols H a O 
with 2 mols. ( = 118 pts.) NaCl; and in 1910 
vols. H a O with 4 mols. (=236 pts.) NaCl, 
(Gladstone, Chem. Soc 16. 302 ) 

KCIO3 is sol. in about — 

29 50 pts H„0. 

35.60 pts. NHiOH+Aq cone 

39.00 pts. dll. NH<OH4-Aq (1 vol. cone.: 3 
vols. H a O). 

30 50 pts HNO,+Aq (1 vol. cone. HNO s : 
5 vols. H a O) 

33.0 pts. HCl+Aq (1 vol cone. HC1: 4 vols. 
H a O). 

48 00 pts. HC a HjO a +Aq (1 vol. commer- 
cial HC 2 H,0 2 '1 vol. H 2 0). 

31.50 pts. NH 4 G1+ Aq (1 pt. Nil, CKO pts. 

H a O). 

18.00 pts NH„NO»+Aq (1 pt NH 4 NO„ 10 
pts. H a O) 

34.00 pts. NH 4 C 2 H,0 2 +Aq (dd. NH4OH+ 
Aq+dil. HC 2 H s 0 2 +Aq). 

32 50 pts NaC 2 II 3 0 2 +Aq (commercial 
HC 2 Hj02+Na 2 C0 3 , diluted with 4 vols. H 2 0) , 

31 50 pts. Cu(C s H 3 0 2 ) 2 +Aq (See Stolba, 
Z. anal. 2. 390.) 

33 50 pts. cane-sugar (1 pt cane-sugar : 10 
pts. H 2 0). 

36 60 pts. grape-sugar (1 pt grape-sugar' 10 
pts. H a O). (Pearson, Zeit. Chem. 1869. 662.) 

Addition of K salts to sat. KCIO3 +Aq ppts 
KCIO3 In such a way, that the sum of the 
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KClOa remaining in solution and the Ii in the 
ealt added, is a constant, whioh constant is 
equal to the solubility of KClOa, so that thfe 
following formula i epresents the eoefficiency 
of solubility of KC10 S after addition of a R 
salt, 3.2+0.109t+0.0043t 2 -K of salt added. 
(Blarez, G R. 112. 1213 ) 

Solubility of KCIOa+TIClOa 


Solubility in KOH+Aq at 25°. 


(Calvert, Z. phys. Ch. 1901, 38. S41.) 
Solubility in H 2 0 2 at 25°. 


(Rabe, Z. anorg 1902, 31. 150 ) 
Solubility of IvClOa m KN0 3 -|-Aq 


Concentration of HiO; 


ICNO, 


0 00 
12 05 
25 20 
101 10 
202.38 


f Arrhenius, Z. phys Ch. 1803, 11. 307 ) 
Solubility in KCl+Aq at 20° C. 


(Calveit, l c.) 

Moderately sol. in liquid jSH 3 , (Franklin, 
Am Ch. J. 1808, 20. 828 ) 

Neither dissolved nor attacked by liquid 
N0 2 (Frankland, Chem Soc. 1901,79. 1361.) 

Sol. in 120 pts. alcohol of 83% at 10°. 
(Wittstem ) 

Sol. in 120 pts. alcohol of 77 1%. (Pohl, 
W. A. B f. 595.) 

Insol m absolute alcohol, (Gerardm.) 


25 5 
24.5 • 
23 5 
22 5 


1 050 
1 050 
1 060 
1.060 
1 054 
1.058 
1 064 
1 070 
1 075 


1 103 
1 108 
1 113 
1.119 
1 124 
1 130 
1.135 
1 140 
1.146 
1.150 
1.156 
1.161 


(Winteler, Z Eiektrochem. 1900, 7 361. 


Solubility of KC10 a in dil. alcohol. D=sp. 
gr of alcohol, S=solubihty in 100 pts 
alcohol at t°. 


D = 

09m 

D=0«8 

D = 

0,9703 

1° 



s 


6 

13 

4 9 

14 

4 7 

14 


3,2 

21 

6 3 

26 

7 1 

26 


5 4 

26 

7 5 

39 

9 3 

38 


7.9 

30 

9 1 

47 

12 8 

46 


10 8 

35 

10 2 

55 

16 1 

51 


12 2 

44 

13.6 

65 

22 3 

63 


17 5 

60 

16 2 

66 

22 5 

65 


19 0 

D =0 072G 

n -0 9573 

[ D = 

0 0390 



t° 

H 


S 

13 

2 2 

13 

1.9 

14 5 

1 1 

20 

3 3 

20 

2 7 

28 


2.2 

33 

5 8 

29 

3 0 

40 


3.4 

43 

7 2 

3b 

4 3 

50 


4.3 

56 

11.4 

55 

7 9 

62 


6.6 

59 

12 9 

60 

9 7 

67 


7.6 

■ 

• • 

63 

10.5 
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Solubility of KCIO, m dil, ahohol—Contm-md . Potassium silver chlorate, ICClOs, AgC10 a . 

1 d =0 8129 ' (Pfaundler, W. A. B 46, 2. 206.) 


(Gerardin, A. civ (4) 6. 148.) 


Rubidium chlorate, RbCIO, 

100 pts. H 2 0 dissolve 2.8 pts. at 4 7°; 3.9 
pts. at 13°; 4 9 pts. at 18.2°; 5 1 pts. at 19°. 
(Revssig, A. 12T. 33.) 

100 g H 2 0 dissolve 3.1 RbCIO, at 15°; 
• gr of solution =1.07 (Carlson, Dissert, 


Solubility of KCiO, in alcohol +Aq. 


K ICClOs per 100 g. solution 


4.51 
3 21 
2 35 
1 64 
1 01 
0 54 
0 24 


6 40 
4.07 

3.41 

2.41 

1.41 
0 78 
0 34 
0.12 


(Taylor, J. phys. Cli, 1897, 1. 301.) 


100 g. H 2 0 dissolve at* 

0° 8° 19.8° 30° 

2.138 3.07 5.36 8.00 g. RbCIO,, 

42.2° 50° 76° 99° 

12.48 15.9S 34.12 62.8 g. RbCIO ,. 
(Calzolari, Aoe. Sc. med. di Ferrara, 1911, 86. 
150.) 


Scandium chlorate. 

(Crookes, Roy. Soe. True 1908, 80. A, 518.) 

Silver chlorate, AgClO,. 

Sol. in 10-12 pts. cold H 2 0 (Vauquelin); 
in 8-10 pts. cold, and 2 pts. hot H 2 0 (Chev- 
omx) , in 5 pts. cold H a O (Wiickfcer) SI. sol. 
m aloohol (Clievemx); easily sol. in alcohol 
(Wachtev) 


Insol m benzonitnle (Namnann, B. 
1914, 47. 1370.) 

Very si. sol. in acetone. (Krug and M’El- 
roy, J Anal. Ch. 6. 184 ) , 

Insol. in acetone (Nauinann, B 1904, 37. 
4329; Eidmann, C C. 1899, II. 1014 ) 

Solubility of KClOj in acetone+Aq. 


=4C° 


12 23 
11 10 
10 28 
8 27 
6 69 
5.36 
4.03 


1 24 
0 57 
0 IS 


(Taylor, J. phys. Ch. 1897, 1. 301.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Nauinann, 
B. 1904, 37. 3601 ) 

Solubjhty m glycol =0 9% at ord. temp, 
(de Conrnck, Belg. Acad. Bull. 1905. 359) 

’ 'sp gr. 1.256) dissolve 3.54 , 
(Ossendowski, Pharm, . 


Silver chlorate ammonia, AgCIO,, 2NH 3 . 

Easily sol. in H 2 0 or alcohol. (Wachter, 
1843.) 

Sodium chlorate, NaClOa. 

Deliquescent. 

Sol in 3 pts. oolcl and loss hot IIjO. tWBchter. 
Chevomx ) 

Sol ill S Dts H«0 at 18 75° ( Vbl ) 

100 plw H;0 dissolve ar» 7) pts NaClU3 (IWa Diet ) 

100 pts, H 2 0 dissolve at. 

0° 20° 40° 60° 

81 9 99 123.5 147.1 pts. NaCIO,, 

80° 100° 120° 

175.6 232.6 333 3 pts NaCIO,. 
(Kremers, Pogg. 97. 4.) 

100 pts. H 2 0 dissolve 89.3 pts. NaClOa at 
12°. (Schloaing.) 

ICO g H 2 0 dissolve at.’ 

-15° 0° 20° 40° 

72 79 101 1 126 pts. NaCIO,, 

Sp.gr. 1.380 1.389 1.430 1.472 

60° 80° 100° 122°* 

155 189 230 286 pts. NaClOa. 

Sp.gr. 1514 1.559 1 604 1.654 
* Bpt. of sat. solution. 

(Carlson, Dissert^ 1910.) 
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100 g. NaC'lOa+Aq contain at: 

4.78° 19 85° 30 05° 35.10° 44.72° 

45.47 48 91 51.22 52.36 54 50 g NaC10 s 
(Le Blanc and Schmandt, Z. phys. Ch. 1911. 
77. 614.) 

Sp. gr. of NaClOs-fAq, containing: 

10 15 20 25 30 25% NaClOj 

1.070 1,108 1 147 1.190 1.235 1.282 
(Gerlaoh, Z. anal. 8. 290.) 


Sp gr of NaGJOa+Aq at 20° containing 1 
mol NaClOa m 100 mols H 2 0 =1.03844 
fNicoL Phil. Mag. (5) 16. 122.) 

NaClOa+Aq contaimng 7 23% NaC10„ 
Las sp. gi 20°/20° = l 0496, (Le Blanc and 
Rohland, Z. phys. Ch. 1896, 19. 278.) 

Sat. solution boils at 132°, and temp, can 
be raised to 135° by supersaturation. (Krem- 
ers, Pogg. 97. 4.) 

Easily sol. in liquid HF. (Franklin, Z. 
anorg. 1905, 46. 2.) 

NaC10 8 +NaCl 

100 pts I1 2 0 dissolve 50.75 pts NaC10j+ 
24 4 pts. NaCl at 12°: 100 pts. H 2 0 dissolvo 
249.6 pts. NaClOj+11 5 pts. NaCl at 122°, 
and when cooled to 12° contain 68.6 pts. 
NaC10 s +11.5 pts. NaCl. (Schlosing, C R. 
73.1272) 


Solubilit 

in NaCl+Aq 

at 20° C 

G NaCl 
in 1 litru 

O NaOlO# 
in 1 litre 

Sp gr 

5 

668 

1 426 

10 

661 

1 424 

15 

653 

1 423 

20 

645 

1 421 

25 

638 

1.419 

30 

630 

1 418 

35 

622 

1 417 

40 

616 

1 415 

45 

607 

1 414 

SO 

599 

1 412 

66 

590 

1.411 

60 

582 

1.409 

65 

574 

1.408 

70 

566 

1 406 

75 

569 

1.405 

80 

551 

1 404 

85 

544 

1 402 

00 

537 

1.401 

05 

529 


100 

622 


105 

514 

1396 

110 

507 

1.394 

116 

499 

1.392 

120 

491 

1 391 

125 

484 

1 389 

130 

476 

1.387 

135 

467 

1 385 

140 

459 

1 383 

145 

451 

1 381 



Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

100 g. glycerol dissolve 20 g NaC10 s at 
15.5°. fOssendowski, Pharm. J. 1907, 79. 
576) 



CHLORINE 


231 


Strontium chlorate, Sr(C10 8 ) 2 +5H 2 0. 

Very deliquescent, and sol m H 2 0. (Tod- 
soe, W.A. B 66, 2.29) 

•Sp. gr of solution sat. at 18° contaimne 
63 3% Sr (0103)2 = 1.839. (Mylius, B. 1897? 
30. 1718 ) 

Easily sol in H 2 0, less m alcohol, but more 
sol m alcohol than SiCL. (Souchay, A. 102. 
381.) 

Insol m absolute alcohol (Waohter ) 


Solubility in H»0, 

, Sat. solution contains at: 

-18° 0° 8° 15° 

55 62 59.19 60.20 67.32% 

(Mcusser, l.c ) 


Zn(C10 3 ) 2 


Sp. gr. of solution sat. at 18° containing 
65% Zn(C10s).=1.914 (Mylius, B. 1897, 
30.1718.) 


Thallous chlorate, T1C10 3 . 

Sol. in H 2 0, but decomp, by heating 

100 pts H a O dissolve at: 

0° 20° 50° 80° 100° 

2 80 3.92 12 67 36.65 57.31 pts. TIClOj 
(Muir, Chem. Soc. 29. 857.) 


Zmc chlorate ammonia, Zr(C10 3 ) 2 , 4NH 3 . 

Zn(C10 3 ) a , 0NH s . Ppt. (Ephraim, B. 
1915, 48 . 48.) 

Perchloric acid 

See Perchloric acid. 


1 1. TIClOa+Aq sat. at 10° contains 26.637 
g. TIClOs. (Roozeboom, Z. phys. Ch. 8. 532.) 

1 1. H 2 0 dissolves 0.134 equivalents 
TIClOa at 20°, or 38.51 g. in 1 1. of the solu- 
tion (mean of 10 experiments). (Noyes and 
Paired, J Am. Chem. Soo. 1911, 33. 1657.) 


Solubility m Tl a S0 4 +Aq at 20°. 


G eciuiv 

'. per I. 

Solid phase 

TIClOs 

TlsSOi 

0.1058 

0 1366 

T1C10 8 +T1 2 SC>4 


(Noyes and Farrell, he.). 


Thallic chlorate, T1(C10 8 ),+4H 2 0. 

Very deliquescent; sol. in H 2 0. Decomp, 
slowly m the air. (Gewecke, Z. anorg. 1912, 
75.273 ) 


Chlorides. 

Most chlorides are sol. iu HjO; a few, how- 
ever, are insol or nearly so theicm, the chief 
of which are AgCl, HgaCla, Cu a Cl a , PtCl s , and 
AuCl. Several ohlondes are decomp into 
insol. basic salts or hydroxides, either by the 
addition of H 2 0, as in the case of BiC 1 8 and 
SbCl 8 , or on evaporating the aqueous solution, 
as A1C1„ ZnCl 2 , MgCb, etc 

Some ohlondes are sol, in alcohol or ether. 

See under each element 


Chlorine, Gl a . 

Tho maximum solubility of Cl in H 2 0 is at 
10° (Sclionfeld); at 8-10* (Gay-Lussao); at 
9-10° (Pelouze). 

Solubility decreases from 9-0°; at 100° the 
solubility = 0 (Gay-Lussac.) 

Cl 2 +Aq sat at 6* has sp. gr. = 1 003 (Ber- 
thdot ) 


Ytterbium chlorate. 

Sol. in H 2 0 (Popp, A. 131. 179.) 


1 vol. HjO at t° absorbs vols Cl reduced to 

n° n.nd 766 mm nressnrn. 


Yttrium chlorate, Y(C10 3 ) 3 +8H a 0 
Dehquescent. Easily sol. in alcohol. SI. 
sol. m ether. (Cleve.) 

Zinc chlorate, Zn(C10 8 ) 2 +4H 2 0. 

Solubility in H 2 0. 

Sat. solution contains at: 

+18° 30° 40° 55° 

06.52 67.66 69.00 75.44% Zn(C10 8 ) 2 . 

Sp. gr. of solution containing 66.52% 
Zn(C10 3 ) 2 at 18° = 1.916. 

(Meusser, B 1902, 36. 1417.) 

More sol. in H 2 0 than chlorates of Mg, Co, 
Ni or Cu, less sol than chlorate of Cd; more 
sol. than Zn(N0 8 ) 2 (Meusser, l.c.) 

+6H 2 0. Very deliquescent. Easily sol in 
H a O and alcohol. M elts in crystal H a O at 60°. 
(Vauquelin, A. ch 96. 113.) 


\ols Cl 


2 5852 
2 5413 
2 4977 
2 4543 
2 4111 
2 3681 
2 3253 
2 2828 
2 2405 
2 1984 
2.1565 
2 1148 
2 0734 
2 0322 
1 9912 


(Schonfeld, A. 93. 26 ) 



CHLORINE 


1 vol. H2O absorbs vols. Cl at t° (not 


Solubility of Cl 2 in H 2 0 
j3>=Vol. of Cl (reduced to 0° and 760 mm.) 
absorbed by 1 vol. H»0 under a total pressure 
of 760 mm " 

q=g. Cl 2 absorbed by 100 g. H a O under a 
total pressure of 760 mm. 


(Gay-Lussac, A. ch. (3) 7 . 124.) 


vols Cl, which is 
L Of) \ola ftro absorb 
id Frenu ) 


v . - 65-2 70 
10 2 9 -3 0 
12 2 05-2 75 


(Ricjicl and Waif, Bens J B 1846 . 72 ) 

Solubility in HjO : a =coeifieient of solubility. 


2.2931 

2.5469 

2,7135 


2 8741 
2 7267 
2 5079 


(Goodwin, B. 16. 3040.) 


Goodwin also gives tables lor solubility of 
Cl in HC1 and various chlorides, but they do 
not show evidence of accurate work. (A.M.C.) 


Cla+Aq contains at 760 mm. pressure: 
1.44% Cl at 0° 


(Roozeboom, R. t. c. 1884, 3. 2! 
See also Clj+SHaO. 


1 1. HCl+Aq (38% HC1) dissolves 17.3 g. 
Cl; 1 1. HCl+Aq (33% HC1) dissolves 11 g. 
Cl; 1 1. HCl+Aq (3% HOI) dissolves 6 5 g. 
Cl. (Berthelot, C R. 91. 191 ) 

Solubility of Cla in HCl+Aq at 20-21° and 
759-761 mm. pressure. 


126 300 
158.700 
188.040 
219.380 
260 720 
282 000 
313 401 


7.76 
8 68 
9 23 
9 93 
10 68 
11.87 
12.03 


Coefficient 

ubsorption 


2.1044 
2 2711 
2 5095 


3 1272 
3 3278 
3 5492 


1 8033 

2 0131 
2 2677 
2 4473 

2 7043 
2.9117 

3 1312 
3 3677 
3 5859 
3 8224 


(Mellor, Chem. Soc. 1001, 76 . 227.) 
Solubility of Cl m N aCl + Aq , a = ooeffi eient 
of solubility. 

NaCl=9 97%. 
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Solubility of Cl in NaCl+Aq . — Continued 
NaCl = 16.01% 



0 8732 
0 7017 


NaCl = 19 66%. 


0 

9.2 


1 6978 
1 2145 

0 9740 


20 4 

21 9 


0 9511 
0 7768 
0 7385 


(Kumpf, W Ann. Beibl 6. 270.) 


Solubility of Cl in sat. NaCI+Aq at t° and 
760 mm, pleasure. 


ICocffiuont of tibsorp- 


14 5 
29 0 
60 0 
82 0 


0,3607 
0 3125 
0.1332 
0.0586 


0 3898 
0 3468 
0 1625 
0 0763 


(Kohn and O’Brien, J Soe Cliem. Ind. 1898, 
17. 1100) 


Sat. KCl+Aq absorbs Vi less Cl at 15° than 
pure H 2 0. (Dettmer, A. 38. 35.) , 

I 1. of a solution of OaCl 2 (1 pt. in 15 pts. 
HiO) dissolves 2.46 g, Cl at 12°. 

1 1. of a solution of MgCl 2 (1 pt. in 15 pts. 
H«0) dissolves 2.33 g Cl at 12° 

I I of a solution of MnClj (1 pt. m 15 pts. 
H 2 0) dissolves 2.00 g. Cl at 12 c . 

SI. sol. m KOH+Aq. (Frcmy.) 

Somewhat sol. in liquid N0 2 . (Frankland, 
Cliem. Soc 1901, 79. 1361.) 

CCL absorbs 10% of Cl 2 at 13°. (Perkins, 
Chem. Soc. 1894, 65. 20 ) 

1 mol. CrOCl 2 dissolves at 0°, 0.70 atom Cl; 
at -14°, 1.24 atoms; at- 21°, 2.31 atoms; 
and at— 24, 3 00 atoms Cl. (Roozeboom, R. 
t. c. 4. 379.) 

Sulphury! cliloiide absorbs 71 vols. Cl 
0.136 pt. Cl by woight at G°. (Schulze, J. pr. 
(2) 27. 168.) 

Insol. in benzene, (Monde.) 

SI. sol. m chloral and iodal (Dumas.) 

Sol. m perchlorethylene. (Faiaday.) 

Sol in a very large quantity of ether with 
decomp 


Coefficient of solubility of CI 2 in organic 
, liquids at 15°. 

Subsluncu 

Cni'fhi'umt of Solulnlitv 

Carbon tetrachloride 
Acetic anhydride 

Acetic acid (99.84%) 

“ (90 vol. %) 

“ (75 vol. %) 

“ (65 vol. %) 

51 7 

39 6 

36 7 

25 3 

16 43 

13 43 


(Jones, Chem. Soc. 1911, 99. 392.) 


+8H 2 0 Critical temp, of decomposition 
in open vessel=9.6°: in closed vessel = 28 7°. 


% Cl 2 = % of Chin'' 
760 mm. in piesence oi 

Cl 2 +Aq sat. at t° and 
C1 2 +8H 2 0 

t° 

% Cl: 


% Cl s 

0 

0 505 

12 5 

1.10 

3 

0 64 

20 

1.82 

(i 

0 709 

28 5 

3.50 

9 

0 900 




(Roozeboom, R. t. c. 1884, 3. 57.) 


Chlorine monoxide, Cl a O 
Sol m H 2 0. At 0°, H 2 U absorbs at least 
200 times its volume of C1 2 0 gas 


Chlorine h toxide, C1 2 0 2 
Decomp on air at 57° with explosion. 

H 2 0 absoibs 5-6 vols. C1 2 0 3 . (Millon, A. 
oh. (3) 7. 298.) 

H 2 0 absorbs at 8.5° and 753 mm. press. 
8.591 vols Cl»Oa. (Brmulan.) 

100 g H 2 0 dissolve at: 

8.5° and 752 9 mm press 4 7655 g. CljOj, 

14° “ 756 3 “ “ 5.0117 

21° ,f 754 “ “ 5 4447 

93° “ 760 “ “ 5.6508 

(Brandan, A. 161. 340.) 

Does not exist, and above data are for mix- 
ture of ClOj and Cl (Garzarolh-Thurnlakh, 
A. 209. 184.) 

Chlorine feiroxide, C10 a 
H 2 0 at 4° absorbs about 20 vols. C10 2 with 
formation of HCIO. and HC10 S . 

H 2 S0 4 at— 18° absorbs about 20 vols. CIO-. 
(Millon, A. ch. (3) 7. 285.) 

Solubility of C10 2 m H 2 Q. 


g CIOs per I 


1 > 108 6 

10 7 116 7 

14 0 > 107 9 


(}.Z. phys. Ch. 1906, 54 569.) 
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CHLORINE OXIDE 


-hSIl'oO (±1H,0). 

Solubility m II 2 0. 


g ClOi pel 1 


60 06 
60 06 
107 9 


* Entertic. 

(Bray ) 

Chlonne oxide, Cl 0 On 
Very easily deeomp (Millon, A 46. 281.) 
Probably a mixture o£ CIOs and O 

Chlorine Zieploxide, CLO? 

Explosive, deeomp. by HsO, sol. m well 
cooled benzene with si. deeomp. (Michael, 
Am. Oh. J 1909, 23. 447.) 



Lithium chlonridate, Li 2 IrCl 6 . 

Somewhat deliquescent; very sol m H 2 0. 
(Antony, Gazz. oh. it 23, 1. 190 ) 

Potassium chloriridate, K 2 IrCl 6 
SI. sol. m cold H 2 0, sol in 15 pts. boiling 
H 2 0; less sol. m H 2 0 containing HC1; msol. 
m alcohol or sat. KC1, and CaCl 2 +Aq. 

Insol m liqmd NIi 3 . (Gore, Am. Ch J. 
1898, 20 . 829.) 

Rubidium chloriridate, Rb 2 IrCl 6 . 

Very si. sol in H 2 0. (Rimbaeh, Z. anorg, 
1907, 62. 408 ) 

Sodium chloriridate, Na 2 IrCl 0 +6H 2 O 
Easily sol in H 2 0; sol. in alcohol of 0 837 
sp gi. 

Thallium chloriridate, Tl 2 IrCl 6 . 

Deeomp. by hot HC1 forming Tl 8 IrCl 8 . 
(Deldpine, C R. 1909, 149. 1073.) 


Chlorirididiamine chloride, 

C i Tr NHjNH,Cl. 

Usir NH 3 NH ! Cl 

SI sol in cold, easily m hot HjO. (Skobli- 
koff, A 84 . 275.) 


nitrate, Cl 2 Ir(N-H t NO») 2 . 

Sol. m H s O, 


sulphate, Cl 2 Ir(N 2 H*)S0 4 . 

SI. sol. in cold, muek more easily in hot 
HjO 


Chloriridic acid. 


Chloriridates. 

Most of the chloriridates are very difficultly 
sol. in H s O, but a little more scl. than the 
corresponding chloroplatinates Insol. or 
nearly so in alcohol, but not so difficultly sol 
as the chloroplatinates. (Rose.) 

Ammonium chloriridate, (NH 4 )aIrCl». 

Sol. in 20 pts. cold H s O (Vauquehn); si. 
sol. m cold, much more in hot H 2 0 (Claus): 
sol. m HCl+Aq (Soblewsky); msol. in cold 
NH 4 C1+Aq (Claus); msol. m alcohol (Ber- 
zelius). 

100 pts H.O dissolve at. 

14.4° 26.8° 39.4° 

0.699 0.905 1.226 pts. (NH 4 ).IrCl c , 
52.2° 61.2° 69.3° 

1.608 2 130 2.824 pts. (NH 4 ) 2 IrCl„ 
(Rimbaeh and Korten, Z. anorg. 1907, 62. 

407.) 


Csesium chlorindate, CsjIrCla. 

146 1 1268 ) S0 ^ m ^ el<5piue ’ G ' 1908 > 


Chloriridium pentamine comps. 
See Iridopeniamine chloro comps. 


Chloriridosulphurous acid. 

Potassium chloriridosulphite, K 4 Ir 2 Cl 2 (SOj) 4 , 
4KC1+12H 2 C 

Insol. in cold, deeomp. by hot H 2 0. 
K 4 lr 2 Cl 2 (SOj) 4 , 2K 2 S0 8 Deeomp byH 2 0 
Cl 2 Ir 2 (S0 3 ) 2 , 8KC1+4H 2 0. Sol, in H 2 0; 
msol in alcohol. (Claus, J. pr. 42. 354.) 


Chloriridtfus acid. 

Ammonium chlorindite, (NH 4 ) 8 IrCl t . 

Deeomp. by H s O. (Deldpine, C. R 1 
146 . 1268 ) 

+1HH 2 0 Sol. m H 2 0. (Claus.) 
lrCl 6 (H 2 0) (NH 4 ) 2 . (Deldpine ) 


Caesium chlorindite, IiClj(H s O)Cs 2 . 
(Deldpine.) 


Lithium chloriridite, Li 3 IrClo-t-12H 2 0 
Deliquescent; sol. m H 2 0 and alcohol, 
(Deldpine, C. R 1914, 168. 1277.) 

Lithium sodium chlorindite, LioNaIi'Cl e 4- 
12H s O. 

Stable in aq. solution m the presence of 
excess of lithium salt. (Deldpine, G. R. 1914, 
168 . 1278.) 

_ IiNa 2 IrCl«+12H 2 0 Stable in aq. solu- 
tion in the presence of excess of sodium salt 
(Deldpine, C. R. 1914, 168. 1278.) 

Potassium chloriridite, K s IrCl 6 . 

Deeomp. by H 2 0. (Deldpine.) 

+3H«0. Easily sol. in H 2 0: insol. in al- 
cohol: insol. m sat. KCl+Aq. (Berzelius.) 
IrCl6(H 2 0)K 2 . (Deldpine) 
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Rubidium chloriridite, IrCl 5 (H 2 0)Rb 2 . 
(Deldpine.) 

Silver chloriridite, Ag :i IrCl 0 . 

Insol. in H 2 0 or acids; si. sol in NH 4 OH+ 

^pt. (Deldpme, Bull Soc 1910, (4), 7. 55 ) 


Magnesium chlorochromate, Mg(CrOjCl) 2 
Deliquescent. (Peligot ) 

+9H a O. Less deliquescent than the other 
chlorochromates (Pratonus, A 201. 1.) 

Very hydroscopic; sol. 111 ILO acidified 
with HC1 without decomp 1 Luwenthal, Z. 
anorg. 1894, 6. 359.) 


Sodium chloriridite, Na a IrCl 6 +12H 2 0. 

Efflorescent, sol in A, pt: H 2 0. Insol. j 
alcohol. Melts m crystal H 2 0 at 50°. 


Thallium chloriridite, Tl 3 IrCl 0 . 

Sol. m hot HC1; pptd. on cooling. (Dele- 
pine, C. R. 1909, 149. 1073 ) 

Chlorofciramine chromium comps. 

See Chlorotetramine chromium comps. 


Nickel chlorochromate, Ni(Cr03Cl) 2 +9H 2 0. 

Deliquescent; melts m its crystal H a O at 
46-48° (Pratorius ) 

Potassium chlorochromate, IvCiO s Cl = 

* Cr0 2 (Cl)OIv 

Sol. in H a O with decomp. Cryst. from H 2 0 
containing HQ1 without decomp. (Peligot.) 

Sol. in acetone (Naumann. B. 1904, 37. 
4328.) 


Chloro-azoimide, N 3 C1. 

SI. sol m H 2 0. (Raschig, B. 1908, 41. 
4194 ) 


Sodium chlorochromate, NnCrO a Cl. 
Deliquescent (Pehgofc ) 

+2H 2 0. Deliquescent (Pratonus.) 


Chlorobromo comps: 

See Bromochloro comps. 

Chlorocarbonic acid. 

See Carbonyl chloride. 

Chlorochromic acid. CiD 2 ^ 

Known only in its salts. 

CrQ 2 Cl 2 See Chromyl chloride.'’ 

Ammonium chlorochromate, NH|CiOsCl = 
Cr ° 2 ONH 4 

More sol. m H 2 0 than the K salt. (Pehgot, 
A. ch. 62. 283.) 

Barium chlorochromate chloride, 
Ba(Cr0 8 Cl) 2 , BaCl 2 . 

Deliquescent. Very sol. in H 2 0. (Prator- 
ius, A. 201. 1.) 

+H 2 0. Not deliquescent. 


Strontium chlorochromate, Sr(CrO a Cl) 2 + 

Deliquescent; melts m crystal H 2 0 at 72°. 
(Pratorius ) 

Thallous chlorochromate, TIC1O3CI. 

Decomp by H 2 0 (Lachaud and Lepierre, 
O. R. 103. 198.) 

Zinc chlorochromate, Zn(Cr03Cl)2+9H 2 0 
Deliquescent; melts at 37 5° 111 crystal H 2 0. 
(Pratorius.) 

Very hydroscopic, very sol. m H s O and 
aoids. (Lawontlial, Z. anorg 1894, 6. 360.) 

Dichlorochromium bromide, 

[Cr(H 2 0) 4 Cl 2 ]Br. 

Very deliquescent Sol. m fuming IIBr, 
in a mixture of equal volumes ether and fum- 
ing HBr, m alcohol and m acetone. ( B j errtun, 
B 1907,40.2919.) 


Calcium chlorochromate, Ca(CrO a Cl) 2 . 
Dehquesoent. (Pehgot.) 

+5H 2 0. Veiy dehquesoent. (Pratonus ) 

Chromous chlorochromate. 

See Tnchromyl chloride. 

Cobalt chlorochromate, Co(CrO a Cl) a -|-9H 2 0. 

Deliquescent; melts at 40° in crystal H 2 0 
(Privtonus.) 

Lithium chlorochromate, LiGr0 3 Cl 
Sol. m H 2 0 acidified with HC1 without 
decomp (Ltfwenthal, Z. anorg. 1894, 6. 
357.) 


Chlorochromotetrammonium comps. 

See Chlorotetramine chromium comps. 

Chlorocolumbium bromide, (CbaCl l2 )Br»-(- 
7H«0. 

Sol. 111 a small quantity of cold H a O, 
(Hamed, J. Am. Chem. Soc. 1913, 35. 1083 ) 

Chlorocolumbium chloride, (Cb c 01i 2 )Cl 2 + 
7H 2 0, 

Insol. in cold, sol. in boiling H 2 0. 

Not easily decomp by boiling with NH 4 OH 
Cone HNOs decomp, a boding solution of 
this comp. Completely sol in oonc. alkalies 
(Hamed, J. Am. Chem. Soc 1913, 36. 1080 ) 
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Chlorocolumbium hydroxide, (CboCli.) (OH) a 
+8H a O. 

Insol. m H»0. Sol. in acids and alkalies 
I Earned, J Am Chem. Soc 1913,36.1082.) 

Chloroctamine cobaltic caibonate, 

CliCoo(NHj) 8 C0 3 +2H„0 . 

Very sol in H 2 0 (Vortmann and Blas- 
berg, B. 22. 2051.) 

Cl 2 Co 2 (NH 3 ) 3 (CO,,) 2 +H 2 0 (Voitmann 
and Blasberg.) 

Chloroferrous acid. 

Calcium chlorofemte, CaO, CaCl 2 , Eo 2 0 3 ■ 
Insol. in H s O. (leChatehci.C R. 99. 276.) 

D tchlorofulmmoplatinum, 
Pt 4 N 4 n 3 0 12 Hs 2 (?). 

Insol. 111 II 2 0 (v. Moyei, J. pr (2) 18. 
305.) 

2’rtohlorofulminoplatinum, 

PtiN 4 CIa(OH)Oi 2 H 2 4 (?) . 

Insol. m 11,0; sol. m IICl+Aq. (v 
Moyer.) 

IWrachlorofulminoplatinum, 

Pt4N4Cl 4 0 12 H 24 (?) 

Insol, in H.O, (,v. Moyor.) 


Chloromanganic acid. 

Ses Manganic hydrogen chloride. 

Chloromercurosulphrous acid. 

Ammonium chloromercurosulphite, 
NH4S0 3 HgCl. 

Sol in H 2 0. (Barth, Z. phys Ch. 9. 205.) 

Barium chloromercurosulphite, 
Ba(S0 2 HgCl) 2 . 

Insol. m H 2 0 (Barth.) 

Potassium chloromercurosulphite, IISOsHgCl 
Sol. m H 2 0. (Barth ) 

Sodium chloromercurosulphite, NaSO s HgCl 
+H 2 0. 

Very sol in H s O. . (Barth.) 

Chloromolybdenum bromide, 
CbMoaBij+SHjO. 

Insol. in H 2 0 and dil. acids; sol, in alcohol. 
+6II a O At first easily sol. in HjO, but a 
pvecipitatc soon forms, Can be crystallized 
from dil. HBr+Aq Sol in alcohol and ether. 
(Blomstrand.) 


CMorohydroxylonitritoplatimeimdi- 
amiae nitrite, (0H)ClN0 2 Pt(NH 8 ) 2 N0 2 
Easily sol. m hot H a 0. (Cleve.) 


Chlorohydroxyloplatindiamine bromide, 
< Q'Pt(N 2 H 6 Br) 2 . 

SI. sol. in H 2 0 

carbonate, OHp t (N,H 0 ).CO a 
Insol. in H a O. (Cleve ) 


chloride, OH pt(N2HaC1)2> 

Si sol. in II 2 0. (Clove.) 

chromate, UH pt(N2Hc)2Cl04 

Nearly insol. in II 2 0 
— ^chromate, 

Ppt (Cleve.) 

nitrate (Raewsky’smtiate), 

^Pt(N 2 Hr.NO s ) 2 . 


SI, sol. in cold, more easily in hot H«0. 
iGerhardt.) 


Chlorohyposulphnric acid, S a 0 3 Cl 4 . 
ee Sulphur oxytetrachloride. 


Chloromolybdenum potassium bromide, 
Cl 4 Mo 3 Br 2 , 2KBr+2H 2 0. 

Decomp. by H 2 0. Can be cryst, from HBr 
+Aq (Btomstrand.) 


Chloromolybdenum chloride, Cl 4 Mo 3 Cl 2 = 
molybdenum d (chloride, MoCl 2 
Insol. m H 2 0; easily sol in HCl+Aq or 
H 2 S0 4 +Aq; si sol. m HNO s ; sol. in NH 4 OH 
+Aq, NaOH+Aq, or KOH + Aq, with sep- 
aration of precipitate on boiling; sol. in 
alcohol and ether, (Blomstrand, J pr. 77. 
96.) 

Very sol in cone. HC1. (Rosenheim and 
Kohn.Z. anorg 1910, 66. 2 ) 

+3H a O Insol. mH 2 0. 

-j-4J4H 2 0. Insol. m H 2 0. (Liechti and 
Kempe, A. 170. 351 ) 

+6H 2 0 Sol. in H 2 0, aloohol, or ether. 
(Blomstrand.) 


Chloromolybdenum hydrogen chloride, 
Mo 3 C1«, HC1+4H 2 0 

Sol 111 H 2 0, but ppt. forms after a few 
minutes. (Rosenheim and Kohn, Z. anorg. 
1910, 66. 5.) 


Chloromolybdenum potassium chloride, 
OhMoaCh, 2KC1+2H 2 0 


wraumjj. uy pure n 2 u; can dc recrystai- 
hzed fiom HCl+Aq (Blomstrand, J. pr. 77. 
1 108.) 
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Chloromolybdenum hydroxide, CUMoatOH-) 

+2H 3 0. 

Insol. in H 2 0 or alcohol Easily sol in 
strong acids if fresh, and washed only with 
cold H 2 0. If washed with warm H 2 0, it is 
less sol. in acids. If precipitated hot, is insol 
in acids, even. H 2 S0 4 or fuming HN0 3 . (Blom- 
strand, J pr. 77. 100.) 

+8H a O. 

Chloromolybdenum iodide, Cl 4 Mo 3 I 2 +3H 2 0 
Precipitate 

+6H2O. Sol. in H a O and alcohol 

Chloromolybdenum potassium iodide, 

CI4M03I2, 2KI+2H 2 0. 

Decomp, by H 2 0 Recryst. from HI+Aq. 
(Blomstrand ) 


Chloromolybdenum oxybromide, CliMo/gJ 
+2H a O, 

Insol in alcohol (Blomstrand, J. pr. 77. 
116.) 


Chloromolybdic acid, 

MoOCIs(OH) +7H 2 0. 

Very hydroscopic. (Weinland, B. 1904, 37. 
672.) 


Diammonium leti achloromolybdate, 
MoCl4(01SlH4)2+2H 2 0. 

Hydioscopic Decomp, by II 2 0. Sol. in 
ddute acids, alkalies and ammonia. (Wem- 
land, Z. anorg 1905, 44. 83 ) 


Caesium chlorofnmolybdate, acid, 
MooOuC1h(Cs 2 0)+22F 2 0. 

Hydroscopic. Decomp, by H 2 0 Sol __ 
dilute acids, alkalies, and ammonia. (Wem- 
land, l.c ) 


Monocxsium irichloromolybdate, •> 
MoOCla(OCs) +H 2 0 

Hydroscopic. Decomp, by H 2 0. Sol. m 
dilute acids, alkalies ana ammonia. (Wein- 
land.) 


Zhceesium Mrachloromolybdate, 
MoCl4(OCs) 2 

Hydroscopic. Sol. m H 2 0 noth decomp. 
Sol in dilute acids, alkalies, and ammonia. 
(Weinland, Z. anorg. 1905, 44. 83.) 

-Uonopotassium (nchloromolybdate, 
MoOCl s (OK)+H a O, 

Hydroscopic. Decomp, by II 2 0. Sol. in 
dilute acids, alkah°s, and ammonia. (Wein- 


Potassmm hydrogen chloroh imolybdate, 
MooO„ri 14 , K,O+0H a O. 

'Hydroscopic Docomp. by HjO. Sol 111 
dilute acids, alkalies, and ammonia. (Weui- 
land.) 

M ojiorubidium inchloromolyb date , 
MoOCl,(ORb)+H 2 C. 

Hydiosoopic Decomp, by Ilk) Sol in 
dilute acids, alkalies, and ammonia. (Wcm- 
land.) 

Dirubidium (ebachloromolybdate, 
MoCl4(ORb)«. 

Hydroscopic. Decomp, by II 2 0. Sol. 111 
dilute acid, alkalies, and ammonia. (Wem- 
land.) 

Chloronitratoplatinamine nitrite, 
Pt(NH,NO.) a . 

Easily sol. in H a O. 

Chloronitratoplatindiamine nitrate, 
jgjPt(N 2 HoN03)s 

Decomp, by H a O with formation of 
0 ^Pt[(NH 3 ) 2 N0 3 )] 2 . 


sulphate, G^p t(NaH(i)3g0i+Ha0 
SI sol in cold, more easily m hot H 2 0. 

Chloronitritotetramine cobaltic chloride, 
Cl(N0 2 )Co(NH 3 )4Cl. 

Not very sol. in cold H a O (J8igensen, Z. 
anorg. 5. 195.) 

Chloronitritoplatinscmidiamine chloride, 
Cl 2 (N0 2 )Pt(NII 3 ) 2 Cl, 

100 pts. solution m H a O sat at 18° contain 
1.8 pts. salt: sat at 100°, 6 pts. 

Insol. m abs alcohol or ether. Not decomp, 
by cone. HN0 3 , HC1, or H 2 C 2 C>4+Aq, and by 
H 2 S04 only at a high heat. 

Formula given was PtN„Hi»Cl«0 5 . (Pey- 
lono, J. B. 1855. 421 ) 

nitrite, Cl 3 (N0 2 )Pt(NH 3 ) a N0 2 . 

Sol. in H»0. (Blomstrand.) 

Chlorophosphatoplatinciiamine phos- 
ClPt(N a H 0 ) a 

phate, \ / +2H a O. 

PO4 

Nearly insol in cold, and only very si. sol 
111 hot H a O. (Raewsky.) 


Dipotassium (e/rachloromolybdate, 

McCl4(OK) a +2H a O 

Hydroscopic. Decomp, by H a O. Sol in 
dilute aoids, alkabcs, and ammonia. (Wein- 
land.) 


Chloronitrous acid. 

Iridium potassium chloronltrite, Ii' a Cl 2 (NOa) 4 , 
0KC1. 

S t., decomp, by boiling H 2 0. Sol. in cold 
(Leidid, C. R. 1902, 134. 1583.) 
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Ir 3 K„Cl u (NO s ) s +4H 2 0. Ppt. (Quen- 
nessen, C. R, 1905, 141. 258.) 

Chloropalladic acid. 

Chloropalladates. 

The chloropalladates are generally very sol. 
111 IIjO, and sol in alcohol (v. Bonsdorff, 
Pogg. 17. 201.) 

Ammonium chloropalladate, (OTWaPdCb- 
SI. sol. m H2O. (Berzelius ) 

Barium chloropalladate. 

Sol, in H 2 0 and alcohol, (v Bonsdorff.) 

Cadmium chloropalladate. 

As above. 

Caesium chloropalladate, CsaPdCIn. 

Nearly insol, m cold HaO Decomp, by 
boiling with H a O or by hot cone H2SO4. 
(Gutbier, B. 1905, 38. 2386.) 


Easily sol. m H 2 0. (Gutbier, B, 1905, 38. 
2386.) 

Barium chloropalladite. 

Easily sol. in H 2 O or alcohol. ' 

Cadmium chloropalladite. 

Not deliquescent 

Cajsium chloropalladite, Cs 2 PdCI 4 . 

Can be oryst. from hot H 2 0 (Gutbier, B. 
1905, 38. 2386 ) 

Calcium chloropalladite. 

Deliquescent Sol. m H 2 0 or alcohol 

Glucinum chloropalladite, GlPdCl 4 +6H/_), 
Very hygroscopic, very sol 111 H a O, alcohol, 
or ether. (Welkow.) 

Magnesium chloropalladite. 

Dehquesoont. Easily sol m H2O. (v. 
Bonsdorff.) 


Calcium chloropalladate. 

Dehquescent, boI. m H 2 0 and alcohol, (v. 
Bonsdorff, 1829.) 

Glucinum chloropalladate, GlPdClo+8HsO. 
■Very hydroscopic, and sol. in H a O. 

Magnesium chloropalladate, MgPdCl«+ 
6H s O. 

Deliquescent; sol. in HjO. 

Nickel chloropalladate, NiPdCl 8 +6H 2 0. 
Extremely dehquescent. 


Manganese chloropalladite. 
Sol in HaO and alcohol. 

j Nickel chloropalladite. 

Sol. in HaO. 


Potassium chloropalladite, K a PdCl< 

Much more sol. m hot than cold H 2 O, 
(Joanms, C. R. 95. 295.) Sol, in NH 1 OH+ 
Aq. (Berzelius.) Sol. m cold sat. KCl+Aq. 
(Gibbs, Sill. Am. J. (2) 31. 70.) Insol. in al- 
cohol. (Wollaston ) Sqmewhat sol. in al- 
cohol of 0.84 sp. gr , but insol. m absolute al- 
cohol; decomp, on boiling (Berzelius.) 


Potassium chloropalladate, KaPdCl,. 

SI, sol. iu cold HaO. Decomp, by long boil- 1 
ing with HaO. SI. sol. in dll. HCl+Aq with- 
out decomp. Insol. in NH 4 C1, KC1, or NaCl 
+Aq. Insol. in alcohol. (Berzelius.) 


Rubidium chloropalladate, RbaPdCl*. 

Insol. in cold H 2 0. Docomp. by boiling 
with HjO or by hot cono, H-SO,. (Gutbier, 
B. 1905, 38. 2387.) 


Rubidium chloropalladite, Rb 2 PdCl 4 
Can be cryst from hot H 2 0 (Gutbier, B, 
1905, 38. 2387.) 

Sodium chloropalladite. 

Dehquescent Sol. in H 2 0 and alcohol, 
Zinc chloropalladite. 

Very dehquesoent. Sol. in II 2 0 and alcohol, 
(v. Bonsdorff ) 


Zinc chloropalladate, ZnPdCl 8 +6H 2 0. 

Very deliquescent, (v. Bonsdorff.) 

Chloropalladous acid 
Alu m in u m chloropalladite, Al 2 Pd 2 Clio+ 
20H 2 0. 

Deliquescent. Sol. m H a O, alcohol, or 
ether. (Welkow, B. 7. 804.) 

Ammonium chloropalladite, (NH 4 ) 2 PdCl 4 + 
H 2 0. 

Easily sol. m H 2 0. Insol. m alcohol. Sol 
in NH 4 C1+Aq. (Claus.) 


Chlorophospboarsenioiridic acid, 2IrCls, 
3HjP0 8 , 3 H s P0 4 , 5H s As0 4 (?). 

Very sol. in H a O. (Geisenheimer.) 

Lead chlorophosphoarsenioiridate, 4IrCls, 
3Pb2H 2 (PO s )a, 3Pb s (P0 4 ) 2 , 
6PbaHa(As0 4 )a. 

Insol in HaO. 

Chlorophosphoiridic acid, 2IrCl 8l 3H 8 P04, 
3 HsP0 8 . 

Very sol. m H 2 0. Insol. in alcohol. 
(Geisenheimer, A. ch. (6) 23. 264.) 

2IrCl 8l 3H 8 P0 4 . Sol. m H a O and alcohol. 
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Ammonium chlorophosphoiridate, 2IrCli 
3(NH 4 ) 3 P0 4 , 3(NH 4 ) 2 HPO d . 

Very deliquescent. Very sol m H 2 0. 
(Gwsenheimer ) 

lead chlorophosphoiridate, 4IrCl 3 , 
3Pb 3 (P0 4 ) 2 , 3PbH 2 (P0 3 ) 2 . 

Insol. in I1 2 0 or acetic acid; very aol m dil. 
HN0 3 +Aq (Geisenheimer.) 

Silver chlorophosphoiridate, 2IrCl s , 
3AgH 2 P0 4) 3AgH 2 P0 3 . 

Insol. in H 2 0 Sol. in HNO s +Aq, and 
NH 4 OH+Aq. (Geisenheuner.) 

Chlorophosphoplatinic acid. 

See CMoroplatinophosphoric acid. 
Chlorophosphoric acid. 

Thorium chlorophosphate, 3ThO a .ThCl|. 
2P 2 0 6 

Insol. in HaO and acids; decomp by boil- 
ing with H 2 S0 4 and fusing with alkali car- 
bonates. (Golani, C R 1909, 149. 208 ) 


Chloroplatindiamine chromate, 

, Cl 2 Pt ( N 2 II e ) a Cr0 4 . 

Nearly msol. in II 2 0. (Clevo ) 

(/{.chromate, CI 2 Pt(N 2 H 3 ) 2 Cr 2 07. 

SI sol in cold, more sol. 111 hot H 2 0. 
(Cleve.) 

nitrate (Gios’ nitrate), Cl 2 Pt(N 2 H„N0 3 ) 2 

Much more casdy sol in hot than in oold 
H 2 0. Sol m hot KOH+Aq with decomp. 
Nearly msol in cone. HN0 3 +Aq. 

mtntochloride, ChPt^^j 0 " 

Ppt (Jorgensen.) 

phosphate. 

^Scc Chlorophosphatoplatindiamine phos- 

sulphate, Cl 2 Pt(N 2 H») 2 S0 4 

SI. sol. in both cold or hot II 2 0 (Cleve.) 
+a,H 2 Q. SI. sol m cold, easily in hot 
H 2 0. (Grnnm ) 


Chloroplatinamine chloride, CliPt*®'^ 1 

Sol in about 700 pts. H 2 0 at 0°, and 33-34 
pts. at 100°. Not attacked by boiling cone. 
HNO a or H 2 S0 4 . Sol. in boiling KOH+Aq 
with decomp. Sol. in NH 4 OH+Aq. (Clove, 
Sv. V. A, H 10, 9. 30.) 


sulphocyanide, Cl 2 Pt(N 2 Hn) 2 (CNS) 2 

+H 2 0. 

Ppt. (Cleve.) 

Chloroplatinmonodiamine chloride, 


Cl2Pt NH,Cl. 

Quite easdy sol in H 2 0. 


(Cleve ) 


nitrite, Cl 2 Pt(NH s N0 2 ) 2 , 

SI sol. m oold, easily m hot H 2 0? 

nitrite silver mtrite, Cl 2 Pt(NH 3 N0 2 ) 2 , 

AgN0 2 . 

Easily sol. in hot, si. sol. m cold H 2 0. 
(Cleve.) 

nitritochloride, CLPt^®^ 02 

Sol. in HjO, (Cleve.) 


Chloroplatinsmidiamine carbonate chlo- 
ride, 2Pt(NH 3 ) 2 Cl 2 , Pt 2 (NH 3 ) 4 Cl 2 (C0 3 ) 
SI. sol. in H 2 0: msol. m alcohol and ether. 
Decomp by cold HCl+Aq. (Schon, Z. anorg 
1897, 18. 37 ) 


Sol. in 300 pts. H 2 0 at 0°, and 65 pts at 
100°. Not decomp, by cone. H 2 S0 4 . Sol. in 
KOH+Aq without decomp. (Cleve.) 


Chloroplatmdiannne bromide, 
Cl 2 Pt(N 2 H 8 Br) 2 . 

SI. sol. m hot H 2 0. (Cleve.) 

chloride (Gros’ chloride), 

Cl 2 Pt(N 2 H 6 Cl) 2 . 

Nearly insol m cold, and only si. sol. in hot 
H 2 0. Sol. m hot cono. KOH+Aq, with der 
comp. (Gnmm ) 

Sol in cold KOH+Aq without decomp. 
Nearly insol. m NH 4 OH+Aq. (Buchton.) 
+H 3 0. (Raewsky.) 

chloroplatinate, NCl 2 Pt( 2 H 0 Cl) 2 , PtCl 4 . 

Easily sol. in hot H 2 0. 

chloroplatinite, Cl 2 Pt(N 2 H8Cl) 2 , PtCl 2 . 

SI. sol. in H 2 0. (Cleve.) 


Chioroplatinic acid, H 2 PtCU+6H 2 0. 
Deliquescent Sol inH s O, alcohol, or ethei. 
+4H 2 0. Dehquescent (Pigeon, C R. 
112. 1218 ) 

PtCl 4 , HC1+2H 2 0 (Pigeon.) 

Aluminum chloroplatinate, A1C1 3 , PtCl 4 + 
16H 2 0 

Veiy sol. in H 2 0 and alcohol (Welkow, B. 
7. 304) 

Insol. m ether. 

Ammonium chloroplatinate, (NH 4 ) 2 PtCl5. 

SI. sol. in cold, more easily in hot H s O 
(Fresenius ) 

100 pts. H 2 0 dissolve 0.666 pt. at ord 
temp, and 12.5 pts at 100°. (Crookes, C, N. 
9. 37.) 
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cooling from solution in hot HC1, HNO s , qr 
H 2 SO 4 . (Fischer.) 

Very si sol m cold, easily in hot NH 4 OH+ 
Aq. (Fresenius.) 

Cone, NHiCl+Aq ppts. it ahnost com- 
pletely from aqueous solution (Bdttger.) 

Sol. in NIT t sucemate+Aq (Dopping.) 

Less sol. in HiPtClo+Aq than in II 2 0. 
(Rogojski, A. ch (3) 41. 452 ) 

Sol. m SnCL+Aq (Fischer ) 

Very sol with deeomp. 111 KCNS+Aq 
(Claus.) 

At 15-20°. sol. in 26,535 pts. 97.5% alcohol, 
m 1476 pts. 76% alcohol, and in 665 pts 55% 
alcohol. If free HC1 is present, it is sol. in 
072 pts. 76% alcohol. (Fresemus, A. 59. 118.) 

Insol. in absolute alcohol or ether 


Barium chloroplatmate, BaPtClo+OHjO 
Permanent, sol. in H 2 0; decomp, by 
alcohol (v Bonsdorff, Pogg 17.250.) 
Barium monochloroplatinate, PtCl(OH)5Ba+ 
I-IaO. 

Insol. m HnO and in org solvents. (Bel- 
lucci, C. C. 1903, I 131 ) 

Barium pe/itachloroplatmate, OH.PtClcBa+ 
HjO. 

(Miolati, Chem. Soc. 1900, 78. (2) 733.) 
Cadmium chloroplatinate, CdPtCh+GHjO 
Dehquescent., and easily sol m H 2 0. (v. 
Bonsdorff ) 


Caesium chloroplatinate, Cs»PtCl 0 . 

100 pts. HiO dissolve at - 
0° 10° 20° 30° 

0.024 0.050 0.079 0.110 pts. Cs 2 PtCl t , 

40° 50° 60° 70° 

0.142 0.177 0.213 0 251 pts. Cs 2 PtCl c , 

80° 90° 100° 

0,291 0.332 0 377 pts. Cs 2 PtCl 5 . ' 

(Bunsen, Pogg. 113. 337 ) 


Sol, in 1308 pis. II 2 0 at 15°, and 261 pts at 
100°. (Crookes, C. N. 9. 205 ) 

Calcium chloroplatinate, CaPtClo+8H 2 0 
Deliquescent; easily sol. m H 2 0. (v. Bons- 1 
dorff.) 


Calcium mono chloroplatinate, PtGl(OH) a Ca 
+ILO. 

Insol. m H a O and m org. solvents. (Bel- 
lucci, C. C. 1903, 1 131 ) 

Cerium chloroplatinate, CeCI 3| PtCl4+13H 2 0. 

Dehquescent; very sol in H 2 0 or alcohol; 
msol. m ether, (Marignac ) 

4CeClj, 3PtCU+8H 2 0. Dehquescent; 
easily sol in H 2 0 or alcohol, msol. in ether. 
(Holzmann, J. pr. 84. 80.) 


-(-10H 2 O Very sol in H»0 and alcohol. 
Nearly insol. in acetone. (Higley, J. Am 
Chem Soc 1904, 26.617.) 

Cobalt chloroplatmate, CoPtCl e +6HjO. 

Very dehquescent. (J cirgensen.) 

Copper chloroplatinate, CuPtCl e +6H 2 0. 

Dehquescent m moist air. (v Bonsdorff.) 
Dldymium chloroplatinate, DiCl s , PtCL-f 
13II 2 0. 

Less dehquescent than the cerium salt. 
(Maiignac ) 

-j-lOJ^HaO. Dehquescent. (Cleve, Bull 
Soc. (2) 43. 361 ) 

Erbium chloroplatmate, ErCl s , PtCli-f- 
HHiO. 

Very dehquescent. (Clove.) 

Gadolinium chloroplatmate, GdCls, PtCL+ 
IOHjO. 

Ppt. (Benedicko, Z anorg. 1900, 22. 204.) 
Glucinum chloroplatinate, GIPtClj+SHsO, 
Deliquescent m moist air. Very sol, m 
H 2 0, moderately in alcohol. Insol. in ether. 
(Welkow, B 6. 1288.) 

Indium chloroplatinate, 2InCl a , oPtCl,+ 
36H 2 0. 

Dehquescent. (Nilson.) 

Iron ^ferrous) chloroplatinate, FePtCl t + 

Dehquescent. (Topsoe.) 

Iron (ferric) chloroplatinate, FeCL, PtCl 4 + 
10^H 2 O. 

Dehquescent. (Nilson.) 

Lanthanum chloroplatinate, LaCU, PtCl,+ 
13H s O. 

Dehquescent; extremely sol. in H.O 
(Cleve.) 

Lead chloroplatmate, PbPtCl 8 +3H 2 0. 

Easily sol. in H 2 G and alcohol (Topsoe), 
with decomp. (Birnbaum, Zeit. Ch 1867. 
520.) 

Lead monochloroplatinate, [PtCl(OH)t]Pb, 
Pb(OH) 2 . 

Ppt. (Bellucci, Chem. Soc 1902, 82, II. 
155.) 

Lead penfachloroplatinate, basic, 
PtCl t (OH)Pb, Pb(OH) 2 
(Miolati, Chem. Soc. 1900, 78. (2) 732.) 
Lithium chloroplatinate, Li 2 PtCl e +6H 2 0. 

Extremely dehquescent (Jorgensen); effloi- 
escent. Easily sol. in H 2 0, alcohol, or ether- 
alcohol; insol m ether. (Scheibler.) 


Chromium chloroplatinate, CrCl a , PtCL-T- 
10>£H a O. 

Dehquescent. (Nilson, B. 9. 1066.) 


Lithium pentachloroplatinate, OH PtCl t li 2 . 
Very hydroscopic (Miolati, Chem, Soc. 
1900, 78 (2) 732.) 
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Magnesium chloroplatinate, MgPtClo+6H 2 0. I 
Sol in H 2 0 and abs alcohol 
+12H 2 0. Sol. in H 2 0. 

Manganese chloroplatinate, MnPtCl B +6H 2 0 | 
Not dehqueseent, sol. in H a O. 

+12H 2 0 SI efflorescent. 

Nickel chloroplatinate, NiPtClo+6H»0. 

Sol. m H 2 0. ’ 

Potassium chloroplatinate, K 2 PtCl B . 

« 100 pts. H 2 0 dissolve at: 

0° 10° 20° 30° 40° 50° 

0.74 0.90 1.12 1 41 1.76 2.17 pts K 2 PtCle, 
60° 70° 80° 90° 100° 

2 64 3 19 3.79 4 46 5.18 pts. K 2 PtCl„. 

(Bunsen, Pogg. 113. 337 ) 


Sol. in KOH+Aq. Insol. m cold or hot 
alkali oarbonates or bioarbonates+Aq. (Rose. 

Easily sol. in warm Na-SjOa+Aq. (Himly.) 

Sol mNH 4 Cl+Aq. (Biett.) 

Sol. in NH 4 succinate+Aq. (Uoppmg.) 

At 15-20°, sol in 12,083 pts. absolute al- 
oohol, m 3775 pts. 76% absolute alcohol, and 
in 1053 pts. 55% absolute aloohol. (Fresen- 
ius.) 

Sol. in 1835 pts. 76% alcohol containing 
HC1 at 15-20°. (Fresenius.) 

Nearly absolutely insol. in alcohol con- 
taining ether. 

Sol in 42,600 pts absolute alcohol (Precht, 
Z anal. 18. 609.) 

1 1. methyl alcohol dissolves 0.072 g. at 20°, 
(Pehgot, Momt. Sci. 1892, (4) 6. 1, 873.) 


Solubility in methyl alcohol +Aq at 20° 


100 g H a O dissolve at - 
2° 16° 25° 35° 48° 

0.4812 0.6718 0.8641 1.132 1.745 g K 2 PtCl a , 
59° 68° 78° 92° 

2 396 2 913 3.589 4 484 g. K 2 PtCl B . 
(Aichibald, J. Am, Chem. Soo. 1008, 30. 752.) 
Not attacked by cold cone. H a S0 4 . (Las-] 

' ll sol. in cold, more easily m hot dil. acids. 
Less sol m KCl+Aq than in H 2 0, and nearly 
insol. in sat KCl+Aq. (Schrbtter, W. A. B. 
60, 2. 268 ) 

Solubility in KCl+Aq at 20°. 


0 25 

0 50 

1 00 


G. ICaPtClo ill 100 g 


0.7742 
0.0236 
0.0207 
0.0109 
0.0046 
0 0045 
0 0043 
0.0042 


(Archibald, J Am. Chem. Soc. 1908, 30. 757 . 
Solubility in NaCl+Aq at 16°. 


iol, NaCl nor In 
if NaOl+Aq 


0.00 
0 05 
0 10 
0.25 
0 60 
0.76 
1.00 
2 00 


0.672 
0 700 
0 729 
0 758 
0.775 
0 791 
0 805 
0.834 



(Archibald, J. Am. Chem. Soo. 1908, 30. 755.) 


Solubility in ethyl alcoliol+Aq at 20°. 

i KsPtCIa ill 100 g of 


0 7742 
0.4910 
0.3720 
0 2180 
0.1340 
0 0760 
0 0491 
0 0265 
0 0128 
0 0085 
0.0025 
0.0009 


(Archibald, J. Am. Chem Soc. 1908, 30. 755.) 
Solubility in isobutyl alcohol +Aq at 20°. 


0.7742 

0.6250 

0.3180 


(Archibald, J Am. Chem, Soc. 1908, 30. 757.) | (Archibald, J. Am. Chem. Soc. 1908, 30. 755.) 
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K»(PtCl„OH) 

Easily sol. m H 2 0. (Ruff, B 1913. 40. 
926.) 

Praseodymium chloroplatinate, Pi CL, PtCL 

+12I1 2 0 

Very sol. in R«0 Sol. in cone HGl. i von 
Scheele, Z anorg 1898, 18 . 353.) 

Rubidium chloroplatinate, Rb 2 PtCl 0 
100 pts. H 2 0 dissolve at: 


0.184 

30° 

0.145 

00 ° 

0.253 


10° 


20° 


0 154 0.141 pts. RbaPtClo 

40° 50° 

0.106 0 203 pts. Rb.PtClo, 

70° 80° 

0.329 0.417 pts Rb.PtCle, 

90° 100° 

0.521 0,834 pts Rb 2 PtCl 0 . 

(Bunsen, Pogg 118 . 337.) 

Sol, in 740 pts. H 2 0 at 15°, and 157 pts. at 
100°. (Crookes, C. N. 9 . 205.) 

Insol. m alcohol. 


Silver chloroplatinate, Ag 2 PtCl c . 

Ppt. Gi adually decomp. by H 2 0 into AgCl 
and PtCL (JBvgcnsen, J. pr (2) 16. 345.) 
A g! PtCl.,(OH) 2 . Ppt. 

Silver monochloroplatinate, [PtCl(OH) 6 ]Ag 2 
Ppt. (Bollucci, Cliein. Soc 1902, 82 . (2). 
155.) 

Silver pe/itachloroptatinate, (0H)Pt01 6 Ag« 
Ppt.; stable in boiling H 2 0 (Miolati, 
Ohem. Soo. 1900, 78 (2). 732.) 


Insol. in HjO. (Birnbaum.) 

Sodium chloroplatinate, Na 2 PtCU+6H 2 0. 

Easily sol. in H 2 0 Sat solution at 15° 
contains 39 77 g Na 2 PtCl 6 and has sp gr. 
of 1.388. Sol. in NaCI+Aq More sol. in 
absolute alcohol than in 95% alcohol Sat 
solution m abs. alcohol contains 11.90%; 95% 
alcohol, 6 34%. Mixture of equal parts of 
alcohol and ether dissolve 2 43% Insol m 
ether. (Preoht, Z. anal 18. 602.) 

Sodium penfachloroplatinate, (OH)PtCl 8 Na 2 . 
Exists only in solution. (Miolati, l c.) 

Strontium chloroplatinate, SrPtCl«+8H 2 0. 
Very sol. m p 2 0. 


Strontium mouochloroplatinate, PtCl(OH),Sr 
+H a O 

Insol. in K 2 0 and org solvents (Bellucci. 

G C 190S, I. 131 ) 

Thallium chloroplatinate, Tl,PtCl c 
Very si. sol. in H 2 0 Sol, in 15,585 pts. 
H 2 0 at 15°, and 1948 pts at 100° (Crookes.) 

Thallium mowochloroplatinate, [PtCl(OH) 5 ]Tl. 

Ppt (Bellucci, Chcm, Soe. 1902, 82. (2) 
155.) 

Thallium ;w«(achloroplatinate, (OH)PtCl,Tl 2 . 
(Miolati, Chcm Soc. 1900, 78 (2) 732 ) 

Thorium chloroplatinate, ThCl 4 , PtCl 4 + 

12H a O. 

Very deliquescent. (Cleve, Bull Soc (2). 
21. 118 ) 

Tin (stannic) chloroplatinate, S 11 CL, PtCl 4 + 
12H 2 0, 

(Nilson, B 9. 1142.) 

Ytterbium chloroplatinate, 2YbCl a , PtCb+ 
22H 2 0, and +35H 2 0. 

Ppt. (Cleve, Z. anorg. 1902, 32. 137 ) 

Vanadyl chloroplatinate, (VO)PtCl 4 + 

iohh 2 o. 

Sol m H 2 0; oryst from PtCL+Aq 
(Biaunec, M. 3. 58.) 

Yttrium chloroplatinate, 4YCl a , 5PtCl 4 + 
52H 2 0. 

Vci - y deliquescent. (Cleve ) 

2YC1 3 , 3PtCl 4 +30H 2 O. (Nilson, B. 9. 
1059.) 

2YC1 3i PtCl,+ 21 H 2 0 . (Nilson ) 

Zinc chloroplatinate, ZnPtCl e +6H 2 0 
Deliquescent; sol. m H 2 0 and alcohol. 

Zinc lei) achloroplatmate, ZnPt(OH) a Cli+ 
5H,0 

Extremely sol in H 2 0 and alcohol (Mio- 
lati, Z. anorg. 1900, 22. 458.) 


Chloroplatinoanhydropyrophosphoric 

aP(OH) 2 

acid, ClPt,P 2 O 0 H.j=ClPt f > O 

\P0(0H) 2 . 

Not dehquescent. Sol. in H 2 0 (Sehutzen- 
berger, Bull. Soc. (2) 18. 164.) 

Chloroplatinocyanhydric acid, 
H 2 Pt(CN) 4 Cl 2 

See Perchloroplatinocyanhydnc acid. 
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Potassium chloroplatinocyanide, 5K.Pt(CN) 4 
K 2 Pt(CN) 1 Cl 2 +2lHjO. 

Sol, in H a O ; insol m alcohol, 
platmocyar 
:1 2 (CN) 4 ) 2 . 

Ppt. (Miolati, C C 1901, I. 500.) 

Chloroplatinophosphoric acid, 

Cl a PtP(OH) s . 

Very deliquescent, and sol. m H a O 
(Sohiitzenberger, Bull. Soc. (2) 17. 493 ) 

Lead chloroplatinophosphate, Pb a (Cl 2 PtPO a ) 2 

+8H 2 0. 

X(Cl 2 PtP0 3 ) 2 , 2Pb0+4II 2 0 Ppt 
(Schutzenberger, Bull. Soc. (2) 17. 494.) 

Silver chloroplatinophosphate, Ag 2 HPO a , 
PtClj. 

Ppt. (Schutzenberger, Bull. Soc. (2) 17. 
494) 

Chloropjatinodiphosphoric acid, PtCl 2 , 


Chloroplatmopyrophosphoric acid, 

ciPt^ ( o UH)2 


\P(OH) s . 


Chloroplatinous acid, H 2 PtCl t 
Known only in solution 
Aluminum chloroplatinite, AlPtCU+lOJ^HaO. 

Vory debquesoent, sol in H 2 0. (Nilson, 
J, pr. (2) 15. 260.) 

Ammonium chloroplatinite, (NH 4 ) 2 PtCl 4 . 

SI. sol, in cold, easily m hot H 2 0. Insol 
in alcohol, (Peyrone, A. 56. 206 ) 

Barium chloroplatinite, BaPtCl 4 +3H 2 0. 

Not deliquescent, sol. m H s O. Very si 


Cadmium chloroplatinite ammonia, CdPtCL 
4NH S . 

Insol. m HsO or NH 4 OH+Aq. Sol. 11 
HCl+Aq (Thomsen, B, 2. 668 ) 

Caesium chloroplatinite, Cs 2 PtCl 5 . 

SI. sol. m oold, easily in hot H 2 0. 


10 92 “ " 

12.10 “ " 

(Godeffroy, A. 181. 176 ) 


Cs 2 PtCl s Ppt. Very sensitive to sun- 
light Decomp, by I1 2 0 into the higher and 
lower chlorides. (\ Voider, B. 1909, 42. 4104.) 

Calcium chloroplatinite, CaPtCl 4 +8H a O 
Deliquescent; sol. in H 2 0. 

Cenum chloroplatinite, CcCli, 2PtCl 2 + 
lO^HsO 

Deliquescont, easily sol. in H 2 0 (Nilson, 
B 9. 1847.) 

Chromium chloroplatinite, C!r 2 PtsCli2-l- 
18HsO. 

Deliquescent. 

Cobalt chloroplatinite, CoPtCl 4 +6H 2 0. 

SI. deliquescent in moist, efflorescent in dry 


Copper chloroplatinite, CuPtCl 4 +6H 2 0. 
Extremely deliquescent (Topsoe.) 


Copper chloroplatinite ammonia (cupram- 
monium chloroplatinite), 

Cu(NH s ) 4 PtCl 4 . 

Insol. m HsO or NH 4 OII+Aq; easily sol. 
H 2 S0 4 +Aq (Millou and Commnille, C R. 
67. 822.) 


Dldymium chloroplatinite, DiClj, 2PtCl a + 
lOHsO 



Erbium chloroplatinite, ErPtCls+13MH a O 
Deliquescent 

Er.,PtaClis+24H a O Deliquesoont in moist 


Glucmum chloroplatinite, GlPtCl 4 +5H 2 0. 

Deliquescent m moist nil - . Sol 111 H a O in 
all proportions 

Iron (ferrous) chloroplatinite, FePtCl 4 + 
7H a O 

Deliquescent Rather si sol. in cold, very 
sol m hot H»0 (Nilson ) 

Lanthanum chloroplatinite, La>Pt a Cli 2 -fl8, 
and 27H a O. 

Deliquescent. 

Lead chloroplatinite, PbPtCl 4 
Insol in cold H a O. 

Lithium chloroplatimte, Li 2 PtCl 4 +6H a O. 

Sol. in HsO 

Magnesium chloroplatinite, MgPtCl 4 +6H a O. 
Not very deliquescent; very sol. in II 2 0. 
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Manganese chloroplatinite, MnPtCU+6H 2 0 
As the Mg salt. 

Mercurous chloroplatinite. 

Ppt. 

Nickel chloroplatinite, NiPtClj+0H«O. 

As the Co salt 

Potassium chloroplatimte, KjPtCL. 
Moderately sol. m H 2 0, insol. in alcohol 

Rubidium chloroplatinite, Rb 2 PtCl 4 
SI. sol in cold, easily m hot ILO. 

Silver chloroplatinite, Ag 2 PtCl4 
Insol in H 2 0 NHiOH+Aii dissolves out 
AgCl. (Lang ) 

AgCl, PtCl s (?) As above (Commaille, 
Bull. Soc. (2) 6. 262.) 

Silver chloroplatinite ammonia, Ag 2 PtCl4, 
4NH 3 

(Thomson.) 

Sodium chloroplatinite, Nn 2 PtCl,+4H a O. 
Deliquescent; very sol. in H 2 0 

Strontium chloroplatinite, SrPtCli+6H 2 0. 
Deliquescent, Very sol in HsO. 

Thallium chloroplatinite, TLPtCl, 

Very si. sol even in boiling H 2 0. 

Thorium chloroplatinite, Tli 2 Pt 3 Cln+24H 2 0. 
Very deliquescent. 

Yttrium chloroplatinite, Y s Pt 3 Cli a -l-24H 2 0. 
Dehquescent. 

Zinc chloroplatimte, ZnPtCli-|-6H a O 
SL sol, in cold, more easily in hot H 2 0; 
msol, in alcohol. 


"^doropiatosuiphurous^cidi 

Ammonium chloroplatosulphite, acid, 
NH4PtClS0 3 ,HoS0 3 +4H 2 0. 

Sol. m lt 2 0 (Birnbaum, A. 152. 149.) 

Ammonium chloroplatosulphite chloride sul- 
phite, NI-LPtClSOs, (NIDjSOs, NH 4CI 

Very dehquescent (Birnbaum ) 

Ammonium chloroplatosulphite sulphite, 
NILCIPtSOs, (NH4)2SO s +3H 2 0. 

Sol in H 2 0. (Birnbaum.) 

Barium chloroplatosulphite chloride am- 
monium chloride, Ba(ClPtS0 3 ) 2 , 
Ba(PtClS0 3 )Cl, 6NH 4 C1+3H 2 0. 

Sol. in H 2 0. (Birnbaum,) 

Potassium chloroplatosulphite ammonium 
chloride, KPtClS0 3 , 2NH 4 C1. 

Very dehquescent (Birnbaum, A. 162. 

142.) 

Potassium chloroplatosulphite chloride, 
KPtClSO a , 2KC1. 

Deliquescent; sol. m H a O. (Birnbaum, A 

162. 145 ) 

Potassium chloroplatosulphite ammonium 
potassium sulphite, IiPtClS0 3 , 

(NH 4 ) KSO j+3H 2 0 . 

Very dehquescent. (Birnbaum, A. 159, 

i20.) 

Sodium chloroplatosulphite ammonium chlo- 
ride, NaPtCISOs, 2NH4CI. 

Very deliquescent. (Birnbaum, A. 169. 

117.) 

Chlosoplumbic acid, H 2 PbCI 8 

Decomp, in solution on standing. (Gut- 

bier, J. pr. 1914, (2) 90. 497.) 


Zinc chloroplatinite ammonia, ZnPtCL, 
4NH 3 



Zirconyl chloroplatinite, (Zr0)PtCli+8H 2 0. 
(Nilson ) 


Trichloroplatinous acid, H 2 Pt(OH)Cl 3 . 
^Sol. m I1 2 0. (Miolnti, Z. anoig. 1902, 83. 

+H 2 0. (Nilson, J. pr. (2) 16. 260 ) 


Lead tnchloroplatinite, PbPt(OH)Cl 3 . 
Ppt (Miolati.) 


Silver Irichloroplatinite, Ag 2 Pt(OH)Cl 3 . 
Ppt (Miolati.) 


Ammonium chloroplumbate, (NHi^PbCk, 

Ppt. Difficultly sol. in a small amount of 
H 2 0 Solution decomp, slowly when cold, 
more rapidly when wanned, 

Decomp, by a large amount of H 2 0. Sol. 
without decomp, m 20% HC1. Decomp, by 
dil acids and alkalis. (Elba, Z. Elektrochem. 
1903, 9. 778.) 

Difficultly sol, in small amount of H 2 0 and 
solution decomp slowly m the cold, more 
rapidly when warmed Decomp, by a large 
amount of H s O, (Gutbier, J. pr. 1914, (2) 
90. 498.) 

Sol. in oold HN0 3 without decomp. (Pried- 
rich, M. 1893, 14. 511.) 

Insol. in cono. NH 4 C1-|-Aq (Nikoljukm, 
B. 18. 370 R ) 

6NH4CI, 2PbCl4. Not hygroscopic. De- 
comp. by H 2 0 with pptn. of Pb0 2 , Sol. in 
HCl+Aq and in cold HN0 3 +Aq without 
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decomp. (Classen and Zahoiski, Z anorg 4. 
100.) 

Composition is 2NH 4 C1, PbCl 4 . (Fried- 
rich, W. A. B. 102, 2b. 527.) ■ 


Chloropurpureochromium ferrocyanide, 
[CrCl(NIIs) 8 ] 2 Fe(CN) 8 +4H»0 
Very difficultly sol. m cold ILO (Jorgen- 


Cresium chloroplumbate, Cs 2 PbCl«. 

Nearly absolutely msol. in cone. CsC14-Aq 
in presence of Cl (Wells, Z. anorg. 4. 335 ) 

1 ocm. cone HCl+Aq containing PbCl 4 dis- 
solves 0 000049 g OsaPbClo. (Wells, Z. anorg, 
4. 341.) 

Reacts with H 2 0 as the corresponding am- 
monium salt (Gutbiei, .T pr 1914, (2) 
90. 500.) 


Potassium chloroplumbate, K 2 PbCl 0 
Decomp, by H 2 0 , sol. in KCl+Aq. (Wells, 


Rubidium chloroplumbate, Rb 3 PbCl». 

Decomp, by H 2 0, si sol. in cone. RbCl+ 
Aq (Wells, Z anorg 4. 335 ) 

1 com, cone HCl+Aq containing PbCl 4 
dissolves 0 003 g Rb 2 PbCl„ (Wells, Z. 
anorg. 4 341 ) 

Reaots with H 2 0 as the correspondmg am- 
monium salt (Gutbiei, J. pr. 1914, (2) 
90. 499 ) 

Decomp, by cone H 2 S0 4 . Insol. in 96% 
alcohol. (Erdmann, A. 1890, 294 76.) 


Chloropurpureochromium bromide, 

CrCl(NH 8 ) 6 Br 2 . ” 

Somewhat more easily sol. in H 2 0 than the 
chloride. (Jorgensen, J pr (2) 20. 105.) 

— chloride, CrCl(NH 8 ) 8 Cl 2 . 

Difficultly sol m cold, and decomp, by hot 
H a O. 

1 pt. dissolves in 154 pts H a O at 16° 
Insol. in cone HCl+Aq. More sol. in dll. 
H 2 S0 4 +Aq than in H 2 0. Sol in NH 4 OH+ 
Aq without decomp ( J orgensen, J. pr. (2) 20. 
105.) 

mercuric chloride, Ci'Cl(NH 8 ) 8 Cl», 

3HgCl s . 

Very difficultly sol. in H 2 0. (Jorgensen.) 


fluosilicate, CiC1<NH 8 ) 6 (SiF»). 

Very difficultly sol in H a O, Insol in 
H 2 SiF 0 +Aq (Jorgenson, J. pr. (2) 20. 105 ) 


'mercuric iodide, CrCl(NH 3 ) 0 I 2 , 2HgI a , 

Decomp. by II 2 0: sol m alcohol and warm 
KCN+Aq. 

CrCl(NH 8 ) 8 I 2 , Hgl 2 . Very difficultly sol 
in cold H«0; easily sol in KCN+Aq. (Jor- 
genson, l c.) 


- nitrate, CrCl(NH,),(NO,),. 
Sol. m 71 pts. IIjO at 17 5° 
HNOs+Aq. (Jdigenseti.) 


Insol. in 


oxalate, CrCl(NH 3 ) t C 2 0 4 

Veiy si sol. in cold H 2 C. (Jbrgensen, l.c.) 

sulphate, CrCl(NH 3 ) 6 S0 4 +2H 2 0. 

Sol mH 2 0; precipitated by alcohol (Jor- 
gensen.) 


sulphate, acid,[CrCl(NH 3 )s] 4 S0 4 (HS0 4 )e 

Qiute sol. in H 2 0. (Jorgensen, J. pr. (2) 
20. 185.) 


pcnfasulpiude, CrCl(NH a ) 3 S s . 

Very si sol. m cold, easily sol. m warm 
H 2 0. Dccomp. by dil HCl+Aq. Insol, in 
alcohol. (Jbrgensen ) 

Chloropurpureocobaltic bromide, 

CoCl(NH,) 5 Br s . 

Properties resemble the chlonde very 
closely. Sol. m 214 pts. H 2 0 at 14.3° (Jor- 
gensen, J. pr (2) 18. 205.) 


mercuric bromide, 

4CoCl(NH 3 ) 6 Br 3 , OHgBr, 

Ppt (J.) 

bromoplatinate, CoCl(NH 3 ) 8 Br 2 , PtBr 4 . 

Very si sol in H 2 0. (J ) 

carbonate, CoCl(NH 3 ) 8 CO»+4^H 2 0. 

Effloresccut; very easily sol. in H 2 0. (J.) 


chloroplatinate, Ci'Cl(NH 3 ) 6 (PtCl»). 

Extremely difficultly sol. in H 2 0, (Jorgen- 
sen.) 

chromate, CrCl(NH 3 ) 6 (Cr0 4 ). 

SI. sol. in H 2 0; si more sol. than chloro- 
purpureocobalt chromate. (Jorgensen.) 

dithionate, CrCl(NH 8 )5(S 3 0 3 ). 

Very si. sol. in cold, but much more easily 
in hot H 2 0. (Jorgensen.) 


chloride, CoCl(NH 8 ) 6 Cl 2 

Very si sol. m cold, more easily m hot I-I 2 0. 
3ol m 244 pts. H a O at 15.5°. (Claudet, Phil 
Mag J. (4) 2. 253.) In 287 pts. H 2 0 at 10.2° 


Russ. Soo. 24. 029.) 

SI. decomp. by cold, completely by boiling 
1 by a little HC1. 
y alcohol, HC1, 
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or sat. KC1 or NaCl+Aq, not decomp, by- 
boiling HCl+Aq. (Claudet, l.c ) Nearly 
insol in cold, but sol in hot H 2 0, to winch d 
few drops of HC1 have been added Less 
sol. in dil HCl+Aq than luteocobaltic chlor- 
ide (Rogojslci, A. ch. (3) 41 . 447 ) 

Insol m alcohol (Gibbs and Genth.) 


Chloropurpureocobaltic mercuric 
CoC 1(NH 3 ) 6 I 2 , 2HgI 2 . 

SI. sol m H 2 0 (J.) 

CoCl(NHj)d 2 , Hgl s . Very si sol 
H 2 0 (J) 

nitrate, CoCI(NH s ) 8 (N0 3 ) 2 , 


m cold 


Chloropurpureocobaltic antimony chloride, 
2CoCl(NH 3 )iCl 2 , SbCL. 

Ppt'. Decomp by H 2 0, (Gibbs.) 


Sol. in 80 pts H 2 0 at 15°. Rather easily 
sol. in hot H 2 0 (Jorgensen, ,T pr (2) 18. 
209 ) 


bismuth chloride. 

Insol. in cone. HC1. Easily decomp by 
H 2 0. (Gibbs.) 


— — mercuric chloride, CoCl(NH ;) 8 C1 2 , 
3HgCl 2 . 

Insol m cold, less sol. in hot H 2 0 than 
chloropurpureocobaltic chloride Insol in 
cold fuming HCl+Aq, si. sol m hot HC1+ 
Aq, separating on cooling; si sol in hot aqua 
regia, moderately sol, in hot HN0 8 +Aq; 
partly sol in cold oonc. H 2 S0d, wholly on 
warming Easily sol. m warm H 2 C 2 0 4 +Aq. 
Insol in HgCl 2 +Aq. 

Moderately sol. in NH 4 OH+Aq or 
(NH 4 ) 2 C0 3 +Aq. (Carstanjon ) 

CoCl(NH 3 ) 3 Cl 2 , 2HgCl 3 SI sol in cold, 
but much more easily in hot H 2 0 (Gibbs, 
Proc Am Acad. 10 . 33.) 


— chloropalladite, CoCl(NH 3 ) 6 Cl 2 , PdCl 2 
Si. sol in cold, moderately sol m hot H 2 0. 
(Carstanjen.) 


cbloroplatmate, CoCl(NH 3 ) 8 Cl 2 , PtCh 

Nearly msol in cold. Very si, sol in hot 
H 2 0. (Gibbs and Genth, Sill. Am. J (2) 23. 
319.) 


oxalate, CoCl(NH 3 ) s C 2 0 4 . 

SI sol in H 2 0. (J ) 


• — pyrophosphate, CoCl(NH 3 ) 6 (H 2 P 2 07) 

SI and very slowly sol. m cold, much more 
easily m warm H 2 0. (J ) 
[CoCl(NH 3 ) 6 ] 3 P 2 0 7 +'rH 2 0, Quite easily 
1. in H 2 0 

— • diphosphopcH/amolybdate, 
[CoCl(NH 3 ) 6 ] 2 (5Mo0 3 , 2HP0 4 ). 

Ppt. Nearly insol m pure I-I 2 0; more sol. 
dil H 2 S0 4 +Aq without decomp. (J.) 
[CoCl(NHi)«]i(5Mo0 3 , 2NH 4 P0 4 ). Ppt. 
As above 

— sulphate, CoCl(NH 3 ) 5 S0 4 , 

Anhydrous Slowly sol in 128-131.9 pts 
H 3 0 at 16° 

+2H 2 0. Sol m 133 4 pts. H 2 0 at 17.3° 
Rather easdy sol in hot H 2 0, and much more 
rapidly than the anhydrous salt (J ) 
!CoCl(lsfcH 3 )s] 4 S0 1 (S0 4 H)ii Decomp. by 
H 2 0 into neutral sulphate Sol in H 2 S0 4 

tartrate, CoCl(NH 3 ) 6 (C,H 6 0 6 ) 2 + 

2)^H 2 0. 

Moderately sol. m H a O; msol m aloohol 


— - chromate, CoCl(NH 3 ) 8 Cr0 4 . 

Very si sol raH,0 (J ) 

dichromate, OoCUNHuhCriO?. 

Much more easily sol. in H 2 0 than the 
neutral salt. (J.) 


thiosulphate, CoCl(NH 3 ) 6 S 2 0 3 , 

Nearly insol. in cold H 2 0, very si. sol. in 
boiling II 2 0 with partial decomp. (J ) 

Chloropurpureoiridium comps. 

Sec Iridopeid amine comps. 


dithionate, CoCl(NH 3 ) 8 S 2 0 8 

Very si sol m cold, more easdy m hot 
11,0 (J) 


Chloropurpureorhodium carbonate, 

ClRh(NH 3 ) 6 C0 3 +H 2 0, 

Easily sol. in H 2 0 . ( J 6rgensen ) 


manganic fluoride 

Ppt. SI sol. m dil IIF+Aq. (Christen- 
sen, J. pr f2) 36. 101 ) 

— fluosilicate, CoCl(NH 3 ) 6 SiF 8 
Veiy si. sol. m HF+Aq. 

— iodide, CoCl(NH 3 ),I 2 

Much more sol. in H a O than bromide or 
chloride. Sol m 54.5 pts. H s O at 15 6°, and 
50 pts at 19.3°. < J.) 


chloride, ClRh(NH 3 )jCl 2 

Sol m 179 pts. H 2 0 at 17 
m hot H 2 0. Sol m cono. 


+Aq. Insol. in alcohol. 

(2) 27 . 433 ; 34 . 394 ) 

— •— rhodium chloride, 

3ClRh(NH 3 ) 6 Cl 2 , 2R1 iC1 3 . 

Ppt (Jbrgensen, Z anorg 6. 75.) 


NaOH+Aq without deeom 
cold dil HCl+Aq (1 :1). 


°. and more easdy 
H 2 S0 4 or boding 
p. Very si. sol. m 
SI. sol in hot HC1 
(Jorgensen, J. pr. 
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Chloropurpureorhodium chloroplatinate, 
ClRh(NH 3 )5PtCl c . 

Insol. in cold H 2 0. (J.) 

-A- fluosilicate, ClRh(NH,) t SiFc 
Very si. sol. in cold H 2 0. Sol. in NaOH+ 
Aq as roseo salt (J ) 

hydroxide, ClRh(NH 3 ) 6 (OH) 2 . 

Known only m solution. (J,) 

nitrate, ClRh(NH 3 ) 6 (N0 3 ) 2 

SI. sol in cold H 2 O, but more easily than 
the chloride. Sol. m boiling NaQH+Aq as 
roseo salt. (J) 

sulphate, ClRh(NH 8 ) 5 S0 4 +2H 2 C. 

SI. sol in cold, more easily in hot H 2 0. (J.) 
4ClRh(NH 3 ) 5SO4, 3H 2 S0 4 SI. sol in cold, 
more easily w hot H 2 0. (J ) 

Chlororhodous acid. 


(Gutbier, 13. 1908, 41. 213.) 

Sol. m H a O, insol m alcohol. (Wollaston) 
Not obtainable. (Leidid, A. ch (6) 17. 275.) 

(NII 4 ) 3 RhCl 6 +l^H 2 0. Sol. in H 2 0, but 
less easily than Na salt, insol. in alcohol Sol. 
in dil NH 4 C1+Aq (Claus, J B 1865. 423.) 
(Gutbier, l. c ) 


Amm onium chlororhodite nitrate, 
(NH 4 ) 3 Rh 2 Clo, 2NH 4 N0 3 
Very sol. in H 2 0 Docomp. by boiling with 
H 2 0 SI. sol m HNOj+Aq (Leidid, C R 
107. 234.) 


Barium chlororhodite, Ba 3 (RhCl 3 ) 2 . 

Resembles the Na salt (Bunsen, A„ 146. 
276.) 


Caesium chlororhodite, Cs 2 Rh0I s +H 2 0. 

Difficulty sol mH 2 0. (Gutbier, B. 1908, 
41. 214 ) 


Lead chlororhodite, Pb 3 (RhCl6) 2 . 

Ppt. Insol m H 2 0 (Claus.) Not obtain- 
able. (Leidie ) 


Mercurous chlororhodite, HgjRhClo. 

Ppt. Insol. in H 2 0 (Claus.) Not obtain- 
able (Leidid.) 


Potassium chlororhodite, K 2 RhCI 6 +H 2 0. 

Not efflorescent. SI sol. m H 2 0. SI. sol. 
m KC1 — Aq. , (Gibbs.) Insol. or si, sol. in 
alcohol. (Berzelius.) 

Salt is anhydrous (Leidi4 ) 

Contains 1H 2 0. (Seubert and Kobbd, B. 
23. 2556.) 
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Can be cryst. from H 2 0 containing a little 
HC1. (Gutbier, B. 1908, 41. 212 
■ K 3 RhCl 6 +3II 2 0. Efflorescent SI. sol. m 
H 2 0. Aqueous solution decomp to above 011 
standing. (Claus.) 

Not obtainable. (Leidie.) 

Also obtained bv Seubert and Kobbe (B. 
23. 2556.) 

+1^H«0. (Leidie, C. 11 111.100) 


Rubidium chlororhodite, Kb 2 UhCl s +H 2 0. 

Difficulty sol m H s O. (Gutbiei, B. 190S, 
41, 214 


Silver chlororhodite, Ag a RhCl c . 
Ppt. Insol. in H 2 0. < Claus) 
Not obtainable (Leidid.) 


Sodium chlororhodite, Na«Rh 2 Cli 2 +18H 2 0. 
Na 3 RhCl 8 +9H 2 0 

Efflorescent Sol. in 1 5 pts. ILO. Melts 
in crystal H«0 at 50° Insol. m alcohol. 
(Claus) 

+12H 2 0. (Gutbier, B. 1908, 41. 213.) 

Chlororuthenic acid. 


Ammonium chlororuthenate, (NH 4 ) 2 RuCh. 
Easily sol. in H a O (Claus.) 

Formula is (NH 4 ) 2 Ru(NO)Cl 3 (Joly, C. 
R. 107. 994.) 

Sol. m II 2 0 with decomp. Sol. m HC1. 
(Howe, J Am. Chem. Soc. 1904, 26. 549.) 


Ammonium nouochlororuthenate, 
(NH 4 ) 2 Ru(H 2 0)C1„ 

Ppt (Howe, J. Am Chem Sou 1904, 26. 
548.) 


Csesium chlororuthenate, Cs 2 ltuCl«. 

SI sol m H 2 0 Sol. m hot dil HCl+Aq. 
(Howe, J. Am. Chem. Soc. 1901, 23. 784.) 

Potassium chlororuthenate, K 2 RiiClg. 

Very sol. in H 2 0. Very si. sol, in cone 
NH 4 C1+Aq. Insol in 70% alcohol. (Claus.) 
Formula is K 2 Ru(N0)Cl fl (Joly.) 

Very si. sol m cold H a O. Insol in pres- 
ence of KC1. 

Partially decomp m hot aqueous solution. 
(Antony, Guzz. eh. it. 1899, 29. (2), 82.) 

Easily sol. in H 2 0 with rapid decomp. 
Sol. m HC1. (Howe, J Am Chem. Soc. 
1904, 26, 548.) 


Potassium aawchlororuthenate, 
K 2 Ru(OH 2 )Clt. 

Sol. in H 2 0. (Howe, J. Am. Chem. Soc. 
1904, 26. 547.) 


Rubidium chlororuthenate, Rb 2 RuCl 0 . 

SI. sol in H 2 0, sol. in hot dil. HCl+Aq. 
(Howe, J. Am Chem. Soc 1901, 23. 784.) 
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Chlororuthenious acid. 


Chlorosmisulphurous acid. 


Ammonium, chlororuthenite, (NILLRu/jlio. 

SI. sol. in H a O. Insol in NH<Cl+Aq or 
alcohol. (Claus, J. pr. 80. 282.) 


Potassium hydrogen chlorosmisulphite, 
OaCUSO^KoHj 

Ppt. (Rosenheim, Z. anorg. 1900, 24. 422.) 


Caesium chlororuthemte, Cs a RuCh+H a O. 

SI. sol. in II./); sol. in HCl+Aq. (Howe, 
J Am Chem. Sou. 1901, 23. 785.) 

Potassium chlororuthenite, K 4 Ru a Clio 
Moderately sol. in cold, more easily m hot 
HjO. Decomp, easily by heating. Insol m 
cone. NH,C1+Aq. Insol. m 80% alcohol. 

Rubidium chlororuthenite, RbaRuCL+^O. 

SI. sol. m H a O; sol. in HCl+Aq. (Howe, 
J. Am. Chom Soc. 1901, 23. 780.) 


Sodium chlorosmisulphite. 
OsCl/SOa^Nac+lOH/). 


2»T 


(Rosenheim, Z. anorg, 1900, 24. 


Chloro/))/) oselenious acid. 

Amm onium chloropyroselenite, NH4CI, 
2ScO a +2H a O. 

Sol. in H 2 0. (Muthmann and Schafer, B. 
26. 1008.) 


Sodium chlororuthenite, Na4Ru 2 Clio. 
Dehquescent. Sol. m H 2 0 or alcohol. 

Tn'chlorosilicomercaptane. 

See Silicon chlorohydrosulphide. 

Chlorosmic acid. 


Potassium cMoropy/'oselenite, KC1, 2SeO s + 
H2O 

As NH 4 salt (M.andS) 

Rubidium chloro pproselenite, RbCl, 
2Se02+2H s 0. 

j. As NH 4 salt. (M. and S.) 


Ammonium chlorosmate, (NH 4 )20 sC 1«. 

SI. sol. in HjO, Insol. m alcohol and H.O 
containing HC1. 

Potassium chlorosmate, K2OSCI4. 

Properties as the NH4 salt. 

Potassium amino chlorosmate, 
(NH s )OsCl„2KCl. 

Ppt. (Brizard, A. ch. 1900, (7) 21. 375.) 


Chlorostannic acid, SnO(OH)Cl 
(Mallet, Chem, Soc. 35. 524.) 
H a SnCl,,+6H 2 0 Extremely dehquescent; 
sol. in H 2 0. (Seubert, B. 20. 793.) 

Ammonium chlorostannate, (NI-DsSnCle 
(pink salt) 

Sol. in j) pts. H a O at 14.5°. Solution de- 
| comp on boihng when dilute, but not when 
cone (Bolley.) 


Potassium amino, chlorosmate hydrogen 
chloride, (NH 2 )Cs01 3 ,2KCl,HCl. 

Ppt. (Brizard, A, ch. 1900, (7) 21. 378.) 

Silver chlorosmate, Ag a OsClo. 

Insol. in HaO or HNOj+Aq (Claus and 
Jaeoby.) 

Silver ch'orosmate ammonia, AgaOsClj, 2NHj. 

Sol, in much H a O. SI. sol. in KOH+Aq. 
Easily sol. in KCN +Aq. (C. and T.) 

Sodium chlorosmate, Na a OsCl«+2HjO. 

Easily sol. m H s O or alcohol. 

Chlorosmious acid. 

Ammonium chlorosmite, 
(NH4)4Os2Cl 10 +3H a O. 

Easily sol. in H2O and alcohol; msol. m 
ether, (Claus and Jaeoby, J. pr. 90. 65.) 


Barium chlorostannate, BaSnCl 0 +5H a O. 

Sol in HjO. (Lewy, A. ch. (3) 16. 30S.) 

Caesium chlorostannate, Cs 2 Sn.Clo. 

Nearly insol. in cone. HCl+Aq. (Sharp- 
ies, Sill Am J. (2) 47. 178.) 

Calcium chlorostannate, CaSnCl 8 +5H a O. 

Very dehquescent. (Lewy, A. ch. (3) 16. 
308.) 

Cerium chlorostannate, CeSnCl7+9H 2 0. 

Deliquescent. Sol. in H a O. (Cleve, Bull. 
Soc. (2) 31. 197.) 

Cobalt chlorostannate, CoSnCl 8 +6H a O. 

Sol. in H a O. (Jorgensen.) 

Didymlum chlorostannate, DiCL, SnCL+ 
10)4H a O. 

Sol. in H a O. (Cleve.) 


Potassium chlorosmite, KoOs a Cl ls +6H20. 

Very easily sol. in H a O or alcohol. Insol. 
in ether. (C. and J ) 


Glucinum chlorostannate, GlSnCl a +8H a O, 
Deliquescent Sol m H a O. (Atterberg, 
Sv. V. A. Handl. 12. No. 4. 14.) 



CHLOROTELLURATE, RUBIDIUM 
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Lanthanum chlorostannate, 4LaCl 3 , 5SnCl 4 +l 
45H 2 0. 

Deliquescent. Sol inH 2 0. (Cleve.) 


Sodium chlorop lyrasulphonate , ClS 2 0 8 Na 
Fumes in the air. 

■ Decomp. by H 3 0 and alcohol ( Traube.) 


Lithium chlorostannate, Li 2 SnCl«+8H 2 0. 

Sol. m httle H»0 without decomp., bat 
decomp. by dilution (Chassevant, A. on (6) 
30. 42.) 

Magnesium chlorostannate, MgSnCl«+6H 2 0. 
Very deliquescent. (Lewy ) 


Chlorosulphuric acid, HSO s Cl. 

Sec Sulphuryl hydroxyl chloride. 

S0 2 C1 2 . See Sulphuryl chloride. 
Aluminum chlorosulphate, Al(S0 4 )Cl+6H s 0. 

Very sol. in H 2 0. Nearly insol. in abs. 
alcohol. (Reooura, Bull. Soc. 1002, (3) 27. 
1155.) 


Manganous chlorostannate, MnSnCl 6 +6H 2 0. 

Deliquescent in moist, efflorescent in dry 
air. (Jorgensen ) 

Nickel chlorostannate, NiSnClo+OH.O 
Sol in H 2 0. (Jorgensen.) 

Potassium chlorostannate, K 2 SnClo. 

Sol. m H 2 0 

Sodium chlorostannate, Na 2 SnClo+6H 2 0. 

Easily sol in H 2 0. (Topsoe, Gm K. 
Handb 6w aufi III 149 ) 

Strontium chlorostannate, SrSnCl 3 +8H 2 0. 

SI. dehquesccnt, and easily sol. m H 3 0. 
(Topsoe.) 

Yttrium chlorostannate, YCl a , SnCl 4 +8H 2 0. 
Sol.mHjO (Cleve, Bull. Soc (2)31.197.) 


Chromium chlorosulphate, CrClS0 4 +6H 2 0. 

Green (Wemland, Z. anorg. 1905, 48. 253.) 
(Rocoura, C. R 1902, 135. 164.) 

Violet, (Wemland, Z. anore. 1905, 48. 
254) 

Very sol. in H a O Insol m a mixture of 
alcohol and acetone (Recoura, C. R. 1902, 
135. 164.) 

+8H 2 0. Two isomeric modifications: 

(a) Green needles. Easdy sol. in H 2 0. 
(Wejnland, Z. anorg 1906, 48. 251.) 

(b) Violet 'plates. Easdy sol. m H 2 0, 
(Wemland.) 


Chlorosulphurous acid. 

Ammonium palladious ft'ichlorosulphite, 
(NH 4 ) 3 PdCl 3 S0 a +H 2 0. 

Easily sol. in H 2 0 (Rosenheim, Z. anorg. 
1900, 23. 30. 


Chlorotelluric acid. 


Zinc chlorostannate, ZnSnCl 8 +6BV). 

(Biron, C. C. 1904, II. 410.) 

Chlorosulphobismuthous acid. 

Cuprous chlorosulphobismuthite, 

2Cu 2 S, Bi 2 Ss, 2BiSC1. 

Stable in ah’ and insol. in H 2 0 at ord. 
temp, 

Decomp by boding H 2 0. 

Decomp by mmei'al acids with evolution 
of H 2 S. (Ducatte, C. R. 1902, 134. 1212.) 


Ammonium chlorotellurate, (NH 4 ) 2 TeCl a . 

Sol without decomp. in a small amt. of 
H 2 0, but decomp by much H 2 0 or alcohol. 


Cffisium chlorotellurate, Cs 2 TeCl s 
Decomp, by H a O. Sol. in dd. HCl+Aq. 
100 pts HCl+Aq (sp. gr 1.2) dissolve 0.05 
pt. at 22°. 

100 pts. HCl+Aq (sp. gr. 1.05) dissolve 
0.78 pt. at 22°. 

Insol. in alcohol (Wheeler, Sill Am. J. 
145. 267 ) 


Lead chlorosulphobismuthite, PbS, Bi 2 S 3 , 
2BiSCl. 

Stable in the air In§ol. m H s O; decomp. 
by boiling H 2 0, sol. m dil. acids with de- 
comp. and evolution of H 2 S. (Ducatte.) 

Chlorosulphonic acid, HCISOa. 

See Sulphuryl hydroxyl chloride. 
Chloropi/rosulphonic acid. 

Ammonium chloropwrosulphonate, 
ClS 2 O 0 NH 4 . 

Fumes in the air. 

Decomp. by H 2 0 and alcohol. (Traube, 
B, 1913, 46. 2519 ) 


Potassium chlorotellurate, Iv 2 TeClo 

Deliquescent; decomp by H a O and abso- 
lute alcohol (Berzelius.) 

The most sol. in H 2 0 of the chloro- or 
bromo-tellurates. Easdy sol mdil HCl+Aq; 
cone. HCl+Aq ppts. KOI (Wlieeler, Sill. 
Am. J. 146. 267.) 

Rubidium chlorotellurate, Rb 2 TeCl 0 . 

Decomp. by H a O. Much more sol. in dd, 
HCl+Aq than CsjTeTlo. 

100 pts. HCl+Aq (sp. gr. 1.2) dissolve 0,34 
pt. at 22°. 

100 pts. HCl+Aq (sp. gr. 1.05) dissolve, 
13.99 pts. at 22°. 

SI. sol. in alcohol. (Wheeler.) 
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CHLOROTETRAMINE CHROMIUM BROMIDE 


Chlorotetramine chromium bromide, 

ClCr(NH,) 4 (OH 2 )Bi> 

Very easily sol in H 2 0 (Cleve, 1861) 
(Jdrgonsen, J pr (2) 42. 210.) 

—chloride, C1 Ci(NH.,) 4 (OH 2 )CI 2 
Sol. in H 2 0, bul. decomp, by boiling Sol 
in HCl+Aq, and this solution may be boiled 
without decomp (Clove ) 

Sol. in 15 7 pts II 2 0 at 15°. (Jorgensen, J 
pr 42. 208 ) 

chromate, ClCr(NH 3 ) ,(OH 2 )Crt) 4 . 

Precipitate. (Clevo ) 

fluosilicate, ClCr(NH 3 ),(OH 2 )SiF 0 

SI sol. m H,0. (Jorgensen, ,1 pr. 12) 42. 
218.) 

hydroxide, ClCr(NH. 1 ),(OII). ! . 

Known only in solution. (Cleve ) 

iodide, ClCr(NH,)i(OH,.)I.. 

Easily sol. m H»0. (Clove.) 

nitrate, CICr(NH,) 1 fOH 1 )(NO,) 3 . 

Very easily sol. m H»0 (Cleve), (Jorgen- 
sen, J. pr (2) 42. 200 ) 1 

sulphate, ClCr(NH 2 ) 4 (OH 2 )SO,. 

Very difficulty sol. in cold, more easily m 
hot HsO. (Cleve.) 

Chlorotetramine cobaltic bromide, 

ClCo(NH b )«(OH 2 )Br, 

More sol. in H 2 0 than chloride. Nearly 
insol. in HBr+Aq (1.1). (Jbrgensen, J pr 
(2) 42. 215.) 

chloride, C1 Co(NH 3 )i(OHj)C1 3 

Sol. in about 40 pts. HaO, and is identical 
with octamme cobaltic pmpureochloride of 
Vortmaun (Joigensen, J. pi, (2) 42. 211.) 

chloroplatinate, ClCo(NH 3 ) 4 (OHa)PtCl 0 

+2H 2 0. 

SI. sol in HjO. (JilrgeDsen.) 

chromate, ClCo(NH 3 ) 4 (0Ha)CrO 4 . 

Easily sol. in cold Hot) (Jorgensen, J. pr 
(2)42.216) 

fluosilicate, C10o(NH 3 ) 4 (OH 2 )SiF 6 . 

SI sol in H 2 0. Nearly msol. in H 2 SiFo- 1- 
Aq. (Jbrgensen, J. pr. (2) 42. 219.) 

sulphate, ClCo(NH„) 4 (OH 2 )S0 4 

Sol. in H 2 0. (Jdrgensen, J pr (2)42.214) 

Chlorotitanic acid, TiC1 4 ,2HC1=H 2 TiC1o. 

Known only 111 solution (Kowalewsky, 
Z. anorg 1900, 25. 192 ) 


Chlorous acid, I1C10 2 
Known only m aqueous solution. 100 g 
HiO at 8.5° and 753 mm pressure dissolve 
4 7 g C1 4 0 3 . * Hydrate with 50 07-67 43% 
H»0, peiliaps HC10 2 +H 2 0, separates out 
at 0°. (Biandan, A. 161. 340.) 

Pure HC10 2 is not known even m solution. 
(Garzai olh-Tiiurnlakh, A. 209 184.) 

Chlorites. 

All chloiitcs aio easily sol in H 2 0 and 
alcohol, with gradual decomp. 

Ammonium chlorite. 

Known only in aqueous solution, which 
decomposes on evaporation or long standing. 

Barium chlorite, Ba(Cl0 2 ) 2 
Deliquescent; easily sol. in H 2 0, Solu- 
tion decomp on evaporation. Easily sol, m 
alcohol. (Millon, A ch (3) 7. 298.) 

Lead chlorite, Pb(C10 2 ) 2 
Nearly insol. in cold H 2 0, and only si. sol. 
in hot H 2 0 Sol. in KOH+Aq. (Garzarolli 
and Hayn, A 209. 203.) 

Lead chlorite chloride, 6Pb(C10 2 ) 2 ,4PbCl 2 , 
PbO. 

Rather difficulty sol. m H 2 0. (Schiel, A 
109. 317 ) 

Potassium chlorite, IvC10 2 
Very dohquescent and sol in H 2 0. Sol. in 
alcohol of 3.8° (Millon, A, ch, (3) 7. 323.) 
Sol 111 HClOa+Aq. 

Silver chlorite, AgC10 2 . 

Sol. m hot, less in cold IJ 2 0 Easily de- 
oomp by heating above 1C0 C Decomp. by 
weakest acids. (Millon, A. ch (3) 7. 329.) 

SodiuA chlorite, NaC10 2 . 

Very deliquescent, and sol. m H 2 0. 

Strontium chlorite, Sr(C10 2 ) 2 
Deliquescent and sol m H a O Decomp. by 
slow evaporation. (Millon. A ch (3) 7. 327 ) 

Chloroxyfulminoplatinum, 

Pt 4 N 4 Cl(OH)6 12 H 22 

Insol. in H 2 0 , sol. m HC1 + Aq . ( v. M eyer, 

J pr. (2) 18. 305.) 

Chloruranic acid, HU0 3 Cl-(-2H 2 0. 

Sol. m H 2 0; si. sol in alcohol (Myhus, B 
1901, 34. 2770.) 

Chromacichloride, Cr0 2 Cl 2 . 

See Chromyl chloride. 

Chromatoiodic acid. 

See Chromoiodic acid. 



CHROMATE, AMMONIUM CHROMYL 


Chromic acid, H 2 Cr0 4 
Very sol m H»0. (Moissun, C R. 98. 
1851.) 

Does not exist except in solution. (Field. 
Chum. Soc 61. 405 ) 

The composition of the hydrates formed by 
II 2 CrOi at different dilutions is calculated 
from determinations of the lowering of the 
fr-pt piodueed by H 2 Cr0 4 and of the con- 
ductivity and sp. gr. of H 2 Cr0 4 -(-Aq (Jones, 
Am Oh J. 1905, 34. 333.) 

See also Chromium Irtoxide. 

Chromates. 

Chromates of the alkali metals and of Ca, 
Mg, and Sr are sol. in H 2 G; the others are 
generally insol. or si. sol m H s O, but sol m 
HN0 3 +Aq. 

Aluminum chromate, basic, AI2O3, CiOa+ 
7H 2 0. 

Easily sol. in NH 4 OH+Aq, alum, or acetic 
aoid+Aq. Insol. in NH 4 Cl-(-Aq. (Fame, 
Chem Soc. 4. 300.) 

Insol as such as H a O, but easily dccomp. 
into H 2 Ci0 4 and a basic insol. comp. Sol in 
alkaline solutions and acids Decomp by 
many salts (Eliot and Storer, Proc Am 
Acad 5. 214 ) 

Aluminum sodium chromate silicate, 
4Al 2 0 s ,5Na 2 0,Cr0 8 ,7Si0 2 . 

(Weyberg, C. B. Minoi, 1904. 727.) 

Ammonium chromate, basic, '5(NH 4 ) 2 0, 
4CrO s (?) 

Easily sol, in cold H 2 0 (Pohl, W A. B. 
6. 592.) 

Ammonium chromate, (NH 4 ) 2 Cr0 4 . 

Very sol. in H 2 0, pptd from aqueous solu- 
tion by alcohol. (Malaguti and Sarzeau.) 

100 g. H 2 0 dissolve 40 40 g at 30°. 
(Schreinemakcrs, Chem. Weekbl. 1905, 1. 
395.) 

Sol 111 H 2 0 without decomp (Schreme- 
makers, C. C 1905, II 1067 ) 

Sp gr of (NH 4 ) 2 Cr0 4 +Aq at t°/i°. 
t° 13° 13 7° 19.6° 

% (NH 4 ) 2 Ci0 4 10 62 19.75 28.04 

Sp. gr 1 0633 1 1197 1.1727 

(Slotte, W Ann. 1881, 14. 18 ) 

SI. sol. in liquid NH 2 (Franklin, Am Ch. 
J. 1898, 20. 826.) 

Difficulty sol in acetone (Naumann, 
B. 1904, 37 . 4328.) 

Ammonium dichromate, (NH 4 ) 2 Cr a 07 . 

Less sol in H 2 0 than (NH 4 ) 2 CrO, 
(Moser.) 

100 g. H a O dissolve 47.17g at 30°. 
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(Schreinemakers, Chum. 'Weekbl 1905, 1. 
395) 

Sp. gi of (NFI 4 ) 2 Cr >0 7 + Aq at t°/4°. 
t° 12° 10 5° 12° 

% (NID.Cr.O 7 6 85 13 00 19.93 

Sp gr 1 0393 1 0782 1.1258 

(Slotte, W Aim. 1881, 14. 18 ) 

Sol. in alcohol (Ranitzer, Zeit. ange\\. 
ch. 1913, 26 . 456.) 

Insol in benzonitrde. (Naumann, B. 
1914, 47 . 1370 ) 

Insol m acetone (Naumann, U 1904,37. 
4328) 


Ammonium Inchromate, (NH 4 ) 2 Cr,Om 
Not deliquescent, but very sol in H 2 0 
(Siewert ) 

Decomp by II 2 0 into chionuc acid and 
diohromate (Jiiger and Kruss, B 22 . 2036 ) 
Sol. m acetone (Naumann, B 1904, 37. 
4328.) 


Ammonium irb a chromate, (NH 4 ).Cr 4 0 13 
Deliquescent Decomp bv HaO. (Jager 
and KrUss, B 22 . 2037.) 


Ammomum /ic.rachromate, (NK|) 3 CraOn+ 
lOIIiO (?) 

Veiy efflorescent. (Rammeleberg, Pogg 
94. 516,' 


Ammonium barium chromate, 
BaCi<> 4 ,(NII 4 ) 2 Cr0 4 . 

Ppt Decomp by HjO. (Grdger, Z. 
anorg. 1908, 68. 414 ) 

Ammonium cadmium chromate, 1 NH 4 ) 2 0, 
4CdO, 4Cr0 3 +3H 2 0 

Ppt Decomp by boiling ILO. (Grbger, 
M 1904,25.533 

Ammonium cadmium chromate ammonia, 
(NH 4 ) a Ci0 4 ,CdCr0 4 , l 2 NH d +l J ^H 2 0 
Decomp, by H 2 0. fGrogei, Z anorg 1908, 
58. 418.) 

(NH,) 2 Cd(Ci0 4 ) 2l 2NH„. Insol. in cold, 
decomp by hot H a O. 

Sol. m dil. acids or in NH 4 OH+Aq. 
(Buggs, Chem. Soc. 1903, 83. 395 ) 

Ammonium chromous chromatef?), 

(NH 4 ) 2 Cr0 4 ,CrCr0 4 = (NH 4 ) 2 Cr(Cr0 4 ) a . 
Difficultly sol m H 2 0 Insol. in alcohol, 
ether, chloroform, or glacial acetic acid. 
Easily sol. in cone, acids, from which it is 
separated on dilution. Decomp, bv NaOH+ 
Aq. (Heintze, J. pr (2) 4 . 220.) ' 

Ammonium chromyl chromate, (3(NH 4 ) 2 0, 
2CrOa,3CrO a . 

Nearly liiso], in H 2 0. (Pascal, C. R. 1909, 
148. 1465 ) 



CHROMATE, AMMONIUM COBALTOUS 


Ammonium cobaltous chromate, 
(NH 4 ) 2 Co(Cr0 4 ) 2 +6H 2 0. 

Ppt. Easily decomp (Bnggs, Z. anorg. 

1907, 66. 247.) 

(NH 4 )A 4CoO, 4CrO.iT0H_.O. Insol. in 
H a O. Sol. m cold dU 1I 2 S0., (Groger, Z. 
anorg. 1900, 49. 202.) 

Ammonium cobaltous dichromate, 

C 0 C 12 O 7 , (NH 4 ) 2 Cr 2 0 7 +2H„0. 

SI. hydroscopic; sol. m H 2 0, insol. in al- 
cohol. (Kruss, Z anorg. 1895, 8. 454.) 

Ammonium cobaltous chromate ammonia, 
3CoCi 0 1 , (NH 4 ) 2 Cr0 4 , 2NH S +3H 2 0. 
Ppt.; decomp by H 2 0 (Gibger, Z. anorg. 

1908, 68. 422.) 

Ammonium cupric dichromate, 
2CrCr 2 0 7 ,3CNH 4 ) 2 Cr 2 0,-t-6H 2 0. 

Sol ih H 2 0 (Kruss, Z. anorg. 1895, 8. 


Ammonium cupric chromate ammonia, 
(NH 4 ) 2 Cr0i,CuCr0 4 ,2NH s 
Docomp. by H s O. (Groger, Z. anorg. 
1908, 68. 420.) 

Insol in cold, deoomp by hot H 2 0 Sol 
m dil. acids or in NH 4 OH-|-Aq. (Briggs, 
Ghem. Soo. 1903, 83. 394.) 

Ammonium iron (ferric) chromate, 
(NH 4 ) 2 Cr0 4 ,Fe,(Cr0 4 ),+4H 2 0. 

More easily decomp, by HjO than K*Cr0 4 . 
Fe 2 (Cr0 4 ) 3 -|-4H 2 0. (Hensgen, B. 12. 1300.) 

6CrOs, 5Fe a O s , 6(NH 4 ) 2 0, and 4CrO„, 
Fo 2 0 3 ,(NH 4 ) 2 0-i-4H 3 0. Ppts. (Lepieme, C. 
11. 1894, 119. 1217.) 

Ammonium lithium chromate, NH 4 LiCr0 4 + 
2H 2 0. 

Not deliquescent. (Rammelsberg.) 

Ammonium lead chromate, (NHi) 2 Cr0 4 , 
PbCr0 4 , 

Ppt. Decomp, by H 2 0. (Grdger, Z. 


Am m onium magnesium chromate, 
(NH 4 ) 2 Cr0 4 , MgCrO.i+QHjO. 

Much more sol. in H»0 than the correspond- 
ing sulphate. (v. Hauer.) 

Sol. m H 2 0. (GrOger, Z anorg. 1908, 68. 
416.) 

Ammonium manganous chromate, 
(NH 4 ) 2 Ci 0 4 , 2MnCr0 4 . 

Sol, inH 2 0. (Hensgen, R t c. 3. 433.) 


Ammonium .nickel chromate ammonia, 
(NH 4 ) 2 Ci0 4 ,NiCr0 4 ,NH s +H 2 0. 
Decomp, by H 2 0. (Groger, Z anorg. 
1906, 61. 354.) 

(NH 4 ) 2 Ni(CrOi) 2 , 2NH S . Insol. in cold 
H 2 0. Decomp, by hot H 2 0 Sol m dil. 
acids oi m NH 4 OH+Aq. (Briggs, Chem. 
Soo. 1903, 83. 393.) 

+6H 2 0. (Briggs, Proc. Chem. Soc. 1902, 
18. 254 ) 

Ammonium potassium chromate, NH 4 KCr0 4 . 
Sol. in HA). (E Kopp, G. N. 11. 16.) 
-fHjO. OStard, C. R 85.443.) 
2(NH 4 ) 2 Cr0 4 , 3K 2 Cr0 4 , Very sol. m H 2 0, 
(Zehentcr, M. 1897, 18. 51.) 

Ammonium silver chromate, (NH 4 ) 2 Cr0 4 , 
3Ag 2 Cr0 4 . 

Decomp by H 2 0, (Grbger, Z anorg. 
19C8, 68. 423.) 


Ammonium strontium chromate, (NH 4 ) 2 Ct0 4 , 
SrCr0 4 . 

Ppt Deoomp by H a O. (Groger, Z, 
anorg. 1908, 68. 415.) 


Ammonium zinc chromate, (EH 4 ) 2 0, 2ZnO, 
3Cr0 3 +H 2 0. 

Decomp, by hot H a O. (Groger, M 1904, 
26.520.) 

Ammonium zinc chromate ammonia, 
(NH 4 ) 2 Zn(Cr0 4 ) 2 , 2NH B . 

Insol, in cold, decomp by hot H 2 0. Sol. 
in dil acids or in NELOH+Aq. (Briggs, 
Chem Soc. 1903, 83. 394.) 

4ZnCr0 4 , 2(NH 4 ) 2 Cr0 4 , 3NII S +3H 2 0. 

Ppt Decomp by EUO. (GrBger, Z. anorg. 
1908, 68. 410.) 

Ammonium dichromate chloride mercuric 
chloride, (NH 4 ) 2 Cr 2 0 7 ,2NH 4 Cl,4HgCl 2 -|- 
2H 2 0, 

Ppt. Sol. in cold, more sol. in warm H 2 0. 
(Strbmholm, Z. anorg. 1912, 76. 280.) 


Ammonium nickel chromate, (NH 4 ) 2 Cr0 4 , Ammonium dichromate chloride mercuric 
NiCr0 4 -i-6H 2 0. cyanide, (NH 4 ) 2 Cr 2 0 7) 4NH 4 G1, 

Sol. in H 2 0. (Gr6ger, Z. anorg, 1906, 61. 6Hg(CN) 3 -|-4H 2 0. 

■353.) (Strbmholm, Z. anorg. 1913, 80. 157.) 



CHROMATE, BISMUTH, BASIC 


Ammonium chromate chromyl fluoride, 

(NH 4 ) 2 Cr0 4 , Ci0 2 F 2 . ! 

Sol in H 2 0 (Varenne, G. R. 91. 989.) 

Ammonium chromate iodate. 

See Chromoiodate, ammomum. 

Ammonium dichromate mercuric chloride, 
(NH 4 ) 2 Cr 2 0„ HgCl 2 

Cannot be recryst, from H.O or HgClj+Aq, 
but from (NH 4 ) 2 CrjOv+Aq (Jftger and 
Krttss, B. 22. 2041.) 

+H 2 0. (Richmond and Abel, Chem. Soc 
Q. J. 3. 199.) 

Cannot be made to crystallize with H 2 0 
(Jiiger and Krtiss.) 

3 (NH 4 )|Ci 2 07 , HgCl 2 . Decomp by H 2 0. 

(J 4(NH 4 )^r 2 0 7l HgCl 2 . Dccomp by H 2 0. 
(J. and K.) 

(NH 4 )>Cr,0,, 3Hg01 2 . (J. and K ) 
(NH 4 ) 2 Cr 2 07 , 4HgCl 2 (J and IC.) 

Ammonium chromate phosphate. 

See Phosphochromate, ammomum. 

Ammonium chromate tellurate. 

See Chromotellurate, ammonium. 

Barium chromate, BaCr0 4 . 

Extremely si. sol. m H 2 0. 

Calculated from electiical conductivity of 
BaCrOd+Aq, 1 1 PI 2 0 dissolves 3.8 mg. 
BaCrOd at 18°. (Kohlrausch ancURose, Z. 
phys, Ch. 12. 241.) 

When not ignited, BaCr0 4 is sol. in 86,957 
pts, H 2 0; 22,988 pts. NH 4 C1+Aq (0.5% 
NH„C1); 3670 pts. HC 2 H 3 0 2 +Aq (6% 
HCuHA); 1986 pts HC 2 H 3 0 2 +Aq (10% 
HCaHsOj); 1813 pts H 8 CrO 4 +Aq(10% 
CrL 3 ). When ignited, 160,000 nts. H 2 G are 
necessary for solution. (Schweitzer, by Fie- 
senius, Z. anal. 29. 414.) 

Sol in 23,000 pts. boiling H 2 0. (Mescher- 
zersld, Z. anal. 21. 399 ) 

3 5 mg. BaCrO, are dissolved m 1 1. of sat. 
solution at 18' (Kohlvausch, Z phvs. Ch 
1908, 64. 168.) 

Easily sol. in HNO„,HCl ( or chiomic acid+ 
Aq, from which it is precipitated by NH 4 OH, 
or by dilution with HjO. (Bahr.) 

, Insol. m K 2 Cr 2 0i+Aq. ''Schweitzer.) 

Sol. in 49 381 pte. NH 4 C 2 H a 0 2 +Aq (0 76 
% salt) at -15°; m 23,355 pts. NH 4 C a H 3 0 8 +Aq 
(1.5% salt) at 15°, in 45.162 pts. NH 4 N0 3 
+Aq (0.5% salt) at 15°. (Presemus, Z. anal. 
29. 418.) 

Easily sol. in alkali tartrates, or citrates + 
Aq. (Fleischer, J. pr. (2) 6. 326.) 

0.22 X10- 4 g eqmv. BaCr0 4 are dissolved 
mil of 45% alcohol at ord. temp (Guerini, 
Dissert, 1912.) 

Insol. m acetio acid and m M 2 Cr 2 07 +Aq. 
Partly sol m a mixture of the two, except 


i presence of MC 2 H 3 0 2 . (Caron and Raquet, 
Bull. Soc. 1900, (3) 35 . 1064 ) 

"Not completely insol in acetic acid. (Bau- 
bigny, Bull Soc. 1907, (4) 1. 58.) 

Insol. m acetone (Naumann, B. 1901, 
37. 4329.) 

Insol in methyl acetal, o (Naumann, B. 
1909, 42. 3790.) 

Barium dichromate, BaCr 2 0j+2II 2 0 
Dccomp. by HD with separation of 
BaCi0 4 . Sol in H 2 Cr0 4 +Aq (Bahr, J. B. 
1863 . 358.) 

Sol m cold H»0 with formation of BaCrOd 
and Cr0 3 . 

Insol in glacial acetic acid, (Mayer, B. 
1903, 36 . 1742 ) 

Barium calcium chromate, BaCa(Cr0 4 )i 
(Bouigeois Bull. Soc. Mm. 1879, 2. 124 ) 

Barium potassium chromate, BaFv 2 (Cr0 4 ) 2 . 

Dccomp. by H s O. (Gioger, Z. an.org . 
1907, 64 . 186 ) 

Decomp, by H a O Stable m K 2 Cr0 4 +Aq, 
con taming. 

2.181 pts. K 2 Cr0 4 per 100 pts. H 2 0 at 11.5" 
3.395 " “ “ " “ “ “ 27 5° 

5.120 " “ " " " " " 50 0° 

7.119 " “ “ “ •' “ . “ 76.0° 

9.036 “ " “ “ " “ “ 100 0° 

(Barre, C. R. 1914, 168 . 497.) 


faO„,) 3 +3H 2 0. 

Extiomely deliquescent. (Balu.) 

Bismuth chromates, basic. 

These comps, are msol 111 II 2 0 even 111 
presence of H 2 Cr0 4 ; sol. m HC1 or HNO s + 


pts HNOH — .J 

0.00024 pt “bismuth ohromate”; 100 pts 
KOH+Aq (sp. gr.=l 33) dissolve 0.00016 
pt. “bismuth chromate.” (Pearson, Phd 
Mag. (4) 11. 206.) 

Not msol in dil UNO a +Aq unless Iv 2 Cr0 4 
is present. Less sol. in hot NaOH+Aq than 
PhCr0 4 . (Storer.) 

“Bismuth chromate” is msol m acetone. 
(Naumann, B. 1904, 37. 4329.) 

• 3Bi 8 O 3l 2CrO 3 =2(Bi0) 2 Ci0 4 ,Bi 2 O a . Insol. 
in H 2 0; sol in HNO a +Aq. 

BiDa, Cr0 3 = (BiORCrO*. Insol m H t O, 
easily sol. in dil. HCl+Aq, less in dil. HNO a 
or H 2 S0 4 +Aq (Muir.) 

Bi 2 0 3j 2Cr0 3 = (BiO) 2 Cr 2 0 7 . Insol, in 
H a O. 

-t-H 8 o. 

5Bi 2 0 3 , HCr0 3 +6H 2 0. (Muir, Chem 
Soo. 31. 24.) 
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3Bi 2 0 3 , 7CrO>. Insol. in H 2 0; easily sol m 
rmneial acids, especially HCl-j-Aq Partly 
sol. ill KOH+Aq 

Bismuth chromate, acid, Bi 2 0 3 , 4Cr0 3 +HaO 
Insol. m hot or cold H.O. Sol. in dd. HC1 
or HN0 3 +Aq (Muir, Chem Hoc 30. 17 ) 

Bismuth potassium chromate, Bij(Ci0 4 ) 3 , 
KjCrO, 

Insol in H 2 0. Decomp with hot H 2 0 
BiaOa, K«0, GCrOj+H»0 (Preis and Ray- 
mann, J. B 1880. 336.) 

Bromomolybdenum chromate. 

(Atterbeig ) 


Cadmium bichromate mercuric cyanide, 
CdCr 2 0„ 2Hg(GN) s +7H«0 ’ 

Sol in n 2 0 without decomp (Krtiss, 
Z. anorg 1865, 8 . 460 ) r 

Caesium chromate, Cs 2 Cr 04 
(Chabrid, C R 1901, 132. 680 ) 

Aq solution sat. at 30° contains 47%, 
(Schreinemakers, C C. 1909, I 11 ) 

Caesium bichromate, Cs 2 Cr 2 0 7 . 

(Chabnd, C R 1901, 132. 680 ) 

Much more sol in hot H 2 0, than in cold. 
(Frapric, Am J. Sci 1906, (4) 21. 309.) 

Aq solution sat at 30° contains 5,2°. 
(Schreinemakers, C. C 1909, 1. 11 ) 


Cadmium chromate, basic, 2CdO, C 1 O 1 + 
HjO 

Very si so] m HjO, veiy slowly sol in 
XH^OH+Aq with combination. (Malaguti 
and Sarzeau, A oh. (3) 9. 431 ) 

Composition as above. (Breese, B 2.478) 

Cadmium chromate, CdCr0 4 . 

Insol. m HjO, sol in acids, decomp, by 
heating with H s O (Schulz, Z. anorg 1895, 
10. 153.) 

Sol m hot none CdSO f +Aq (Briggs, 
Z anorg 1907, 56. 253 ) 

+ 2 H 5 O Decamp, by boiling II 5 0 (Schulz, 
Z anorg. 1895, 10. 153 ) 

Cadmium bichromate, CdO,2CrO a +H s O 
Easily sol m H 2 0 without decomp; 
hydroscopic (Schulz, Z anorg. 1895, 10. 
152.) _ 

Easily sol in H 2 0 but decomp on evapo- 
ration (Grogcr, Z. anorg. 1910, 66 . 11 ) 


Cadmium (nchromate, CdCr a Oio+n 2 0. 

Deliquescent. (Grbger, Z anorg 1910, 66 . 

12 .) 


Cadmium chromate ammonia, CdCiO., 
4NH s +3H s O 

Efflorescent. Decomp, by II 2 0 Sol m 
XIROH+Aq, msol in alcohol and ether 
(Malaguti and Sarzeau ) 

Cadmium potassium chromate, CdK 2 (Cr0 4 ) 2 

Ppt. Decomp, by I1 2 0 (Grbger, Z. anorg 
1907, 54. 189.) 

3CdO, K 2 0, 3Cr0 2 +3H 2 0 Ppt. (Preis 
and Raymann, Sitzungsb. bohms. Gesell 


Csesium tnchromate, Cs 2 Cr 3 Oio. 

Decomp by H 2 0 (Sohrememakers, Chem. 
Weekbl. 1908, 5. 811.) 

Sol m H 5 0. (Frapne, Am J Sci. 1906, 
(4) 21. 315 ) 

Caesium (chuchromate, Cs 2 Cr 40 i 3 . 

Sol m H 2 0 with decomp. (Sehrome- 
makeis, Chem Weekbl 1908, 5. 811.) 

Caesium cobaltous chromate, 
CsjCo(CiGi) 2 +0H 2 O. 

(Briggs, Z anorg. 1907, 66 . 24S ) 

Caesium magnesium chromate, 

Cs 2 Mg( Cr0 4 )? -f- 6 H s O . 

(Briggs, Chem. Soc. 1904, 85, 680.) 

Caesium nickel chromate, Cs 2 Ni(Cr 04) 2 
+ 6 H a O. 

Sol. m cold H 2 0 without much change, but 
decomp by warm H 2 0 (Buggs, Chem. 
Soc. 1904, 86 . 679.1 

Caleium chromate basic, Ca 2 Cr06-(-3Hj0. 

Sol. in 230 pts H 2 0 without decomp, 
(Mylius and Wrochom, Gm. K. 3. 1, 1385 ) 

Calcium chromate, CaCrCR 
Anhydious Veiy si. sol, in H 2 0 (Sie- 
wert, J. B. 1802. 148 ) 

Aq. solution sat at 18° contains 2.3% 
CaCr 04 ,- sp gr =1.023 (Mylius and 
Wrochem, B 1900, 33. 3688.) 

Insol, m acetone (Naumann, B. 1904, 37. 
4329.) 

+ ^H 2 0 Aq. solution sat at 18° con- 
tains 4.4% CaCiO 1 , sp. gr. = 1 .044. (Myliue 
and Wrochem, B 1900, 33. 3688.) 


4CdO, K 2 0, 4Cr0 a -(-3H 2 0. Ppt Slowly 
docomp by H»G (Grogei, M 1904, 26. 533 ) 

Cadmium potassium bichromate, 
CdCr 2 0 7 ,K 2 Cr 2 0 7 +2H 2 0. 

Sol, in H 2 0; si. hydroscopic (Kruss, Z. 
anoig, 1895, 8 . 454.) 


+II.O. Solubihty in H 2 0 at t°. 
t c 0° 8 ° 13° 1S° 25‘ 

% CaCrOi 11.5 10.8 10.3 9 6 9.1 


t° 40° 60° 75° 90° 100' 

%CaCr0 4 7.8 5 7 4 6 3.6 3.1 

(Mylius and Wioehem, Gm.-K 3. I, 1386.) 
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Sp gr of solution, containing 9.6% by 
wt CaCiO, at 18° = 1 096. (Mylius and 
Wrochom, B 1900, 33, 3688.) 

+2H 2 0. Sol in 2413 pts> II 2 0 at 14° 
(Siewert ) 

Sol m 34 pt.s HoO (Schwarz, Dmgl. 198. 
159) 

n H 2 0 at t° 


% CaCrOi 14 75 14 22 13.89 12.53 

£ modification. 

t° O' 14° 18° 19.5° 30° 40° 

% CaCrOi 9 8 10 10 3 10.4 10 4 10.4 

(Mylius and Wrochem. Gm -K 3. I, 1387.) 


taming 10.3% by wt. uauru 4 ar, its = l.iu 
(M ylius and Wrochem, B 1900, 33. 3688.) 
Easily sol in H a O containing CrO a 
Insol. m absolute alcohol. 

50 cc. of alcohol (29%) dissolve 0 608 g 
CaCrOj, 50 cc of alcohol (53%) dissolve 0.44 
g CaCrOi (Fresemus, Z. anal. 30. 072 ) 
Sol. in acids and m dilute alcohol (Caron 
and Raquet, Bull Soc. 1906, (3) 35. 1064.) 

Calcium dichromate, CaCr 2 07+3H 2 0 
Very deliquescent (Bahr, J. pr? 60. 60 ) 

In sat. solution at 18°, 01% CaCi 2O7 is 
present. (Mylius and Wrochem, Gm -K 3. 
I, 1387.) 

Sol m acetone (Naumann, B. 1904, 37. 
4328.) 

Calcium potassium chromate, CaCr04, 
KsCiOj 

(Barre, C R, 1914, 158. 495 ) 

+H 2 0 Easily sol. in H 2 0 (Duncan.) 
Insol m H 2 0 when ignited 

+2H 2 0 Easily sol. in H 2 0, even after 
ignition. Insol m alcohol (Duncan, J. B. 
1850. 313 ) 

Formed below 45°. (Bane, C R 1914, 
168. 495 ) 

Sol. m cold H.O. SI. sol in sat K2OO4+ 
Aq. (Grbgei, Z. anorg 1907, 64. 187 ) 

Two modifications Solubility of o modi- 
fication is somewhat less than that of the 
p modification (Wyiouboff, Bull. S01 
Min. 1891, 14. 255.) 

Solubility of two modifications in HaO at t° 


(Rakowski, C C. 1909, 1 133 ) 


4CaCr04, Iy 2 Ov()j. 

, 5CaCiO,, K.CrOi. Sol in much 
(Balu ) 

Calcium chromate potassium sulphate, 


Icium chromate potassiiu 
CaCr04, K2SO4+H.O. 


Dccomp by HoO (Hannay, Chern Soc. 
32. 399 ) 

CaCiO 4, KoK0 4t K a CrO| As above (H.) 

Cerous chromate. 

Insoi. m HoO. 

Calcium strontium chromate, CaSv(Ci04)a. 
(Bourgeois, Bull. Soc. Mm. 1879, 2. 123.) 

Ceric dichromate, Cc0 2 , 2 Ci0 3 +2H/). 

Insol in H 2 0; sol. in acids; decomp com- 
pletely by boiling H s O. (Bncout, C R 
1894. 118. 145) 

Chromic chromate, CiO« =Ci20,j, Cr0 3 . 

Insol as such in H2O, but decomp theieby 
into Ci-Oj and Cr 2 Oy decomp by alkaline and 
many saline solutions Easily sol. in dil. acids 
if recently pptd, but with difficulty if diied at 
a high temp (Eliot and Stoier, Proc. Am, 
Acad 6. 207 ) 

Cr 6 0 1 2=Cr 2 O a , 3CrO a . Sol. in HCl+Aq. 
Very slowly sol m HN0 3 +Aq Slowly de- 
comp by H2SO4 or NH t OH+Aq. Easily dc- 
comp by KOH+Aq. 

Does not exist (Eliot and Storer, i.c.) 
Cr 8 0, s =3 CmOi, 2CiO., Easily sol. in HC1 
01 HNO3+ Aq. difficulty sol in acetic acid. 
Easily sol in KOH+Aq (Traube, A. 66. 
108) 

Existence doubtful. 

Cr 8 0 9 =2Cr a 0 a , CrO s Insol iu all acids, 
„/en aqua legia; slowly attacked by a boiling 
cone, solution of alkali hydroxides, (Geutner 
and Merz, A 118. 62.) Cr 3 0,. according to 
Wohler 

Chromic cupric chromate, CuCi iO», O10O3+ 
12H 2 0. 

Insol in H»0 and H2SO4 Sol m HC1 and 
HNO a . (Rosenfeld. B. 1879, 12. 957.) 

GCuO, Cr«Oa, CrOa+9H»0 Insol m 
H»0 Sol m acids (Rosenfeld, B 1879, 12. 
«) 

Chromic potassium chromate, CraH.tCrCR)™, 
KaCrOaf?). 

Insoi. in H a O, alcohol, or acetic acid Not 
attacked by cold HNO a +Aq; si oxidized 
when hot. Insol in cold, easily sol in hot 
HaSOi. 81 sol- m S0 2 +Aq. Sol. 111 cone 
HCl+Aq. (Tommasi, Bull. Soc (2) 17. 396.) 

Chromous potassium chromate, 

K 2 Cr0 4 (Cr0a)a = KaCHCrO^f') . 

| Sat. cold solution m H 2 0 contains 9% of 
the salt. Insol m alcohol and ether (Hemtze, 
I J. pr (2) 4. 212 ) 
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Cobaltous chromate, basic, 3CoO, Cr0 3 + 
4H.0 

Ppt. Deeomp. by H a O. (Malaguti and; 
Sarzeau, A eh. (3) 9. 431 ) 

True formula is 2CoO, Cr0 3 +2H 2 0 
(Proese, Pork, 140. 252 ) 

4CoO, 3Cr0s4-2H»0. 

Deeomp. by H 2 0 (Groger, Z auorg 1906, 
49. 203 ) 


Cupnc tefc-achromate, CuCriOu+2HaO. 

Dehquescent. Deeomp. when its solution 
in H 2 0 is concentrated. (Groger, Z. anorg. 
1910, 66. 16 )' 

Cupric lead chromate, 2(Pb0r04, PbO), 
(2CuCr0 4 , CuO). 

Min. Vauquehnite. Sol in acids. 


Cobaltous chromate, CoCiO, 

Much more sol in H a O than NiCiOi 
Easily sol. in hot dil HNOa+Ao. (Bnggs, 
Z anorg. 1909, 63. 327 ) 

+2H a O Ppt (Bnggs, Z. anorg 1909, 
63. 328.) 


Cobaltous dichromate, CoCr>0--f-H 2 0. 

Deliquescent. Very sol in H.O, (BiiggB, 
Z. anorg. 1907, 66. 247 ) 

Cobaltous potassium chromate, basic. 

K s O, 4 CoO, 4CrO 3+311,0, 

Sol, in cold dil. H a SO,+Aq (Groger, 
Z. anorg. 1906, 49. 199.) 


Cobaltous potassium chromate, K s Co(CiOi) s 
+2H 2 0. 

Decomp byH 2 0 (Groger, Z anorg, 1906, 
49. 200.) 

Cupric chromate, basic, 3CuO, C1O3+ 
2H s O. 

Insol. m H.0, Easily sol m dil HNO.+ 
Aq and in NH,OH+Aci. Deeomp. by KOH 
+Aq. (Malaguti and Sarzeau, A oh. (3) 9. 
434) 

7CuO, 2Cr0 8 +6H 2 0. Ppt. (Roscnfeld, 
B. 13. 1469.) 

7Cu0, CrOa+5HjO. Ppt. (R) 


Cobaltous dichromate mercuric cyanide, 
CoCr 2 0 7 , 2Hg(CN)»+7H 2 0. 

Very stable. Sol. in H,0. (Kruss, Z. 
anorg. 1895, 8. 458 ) 

Cupric chromate, CuCrO, 

Insol, in H 2 0; very sol. in chromic acid 
and in other acids, deeomp by boiling with 
H a O. (Schulz, Z. anorg 1895, 10. 152 ) 

Insol. in liquid NH 8 . (Gore, Am. Ch J 
1898, 20. 827.) 


Cupnc dichromate, basic, CuCr 2 07, 2CuO. 
(Stanley, C. N. 64. 194.) 


Cupric dichromate, CuCr 2 0 7 +2H 2 0. 

Dehquescent Yeiy easily sol. in H 2 0, 
NHiOH+Aq, and alcohol (DrBge, A. 101. 

Aqueous solution is deeomp. by boiling. 
(Malaguti and Sarzeau, A. oh. (3) 9. 466.) 

Very hygroscopic. Very sol. in H a O with- 
out deeomp. (Schulz. Z. anorg. 1896, 10. 
150.) 


Ppt (Grbgei , M . 1903, 24. 486 ) 

3CuO, K 2 0, 3Cr0 3 +2H s 0 Nearly insol. 
in H 2 0 Sol in NH 4 OH or (NH,) 2 C0 3 +Aq. 
(Knop, A. 70. 52.) 

Does not exist. (Rosenfeld, B. 13. 1472.) 
4CuO, K 2 0, 4 Ci 0 3 +H 2 0. Deeomp. by 
boiling H 2 0. (Gerhardt ) 

+3H 2 0 Docomp. by boiling H 2 0. (Gro- 
ger, Dissert. 1880.) 


Cupric potassium chromate ammonia, 
K 2 Cu(Cr04) 2 , 2NH a . 

Very sol. in dil. NH 8 +Aq. : deeomp by H 2 0 . 
(Bnggs, Chem. Soo 1904, 85. 672.) 


Cupric chromate ammonia, CuCrOi, 4NH 3 . 

Deeomp. by HaO. Sol. in dil. NH t OH+ 
Aq. (Parravano and Pasta, Gazz. ch it. 
1907, 37. (2), 256.) 

4CuCr0 4 , 3NH«+5H 2 0. Sol m HC1 and 
NH.,OH+Aq ; insol. in organic solvents; easily 
sol in AgNOa+Aq. (Schuyton, O C. 1900, 

I 399.) <■ 

2CuCi04, 7NH 3 +II 2 0 Deeomp. by H 2 0 
Very sol. in clil NHiOH+Aq. (Bnggs, Chem. 
Soc. 1904, 85. 673 ) 

3CuO, 2Cr0 3 , 10NH 3 +2H 2 O. Deoomp. 
by H 2 0; si sol. or insol m alcohol, ether, or 
NHiOH+Aq (Malaguti and Saizeau.) I 

Deeomp. by hot H 2 0; iosol, in alcohol 
(Bottger.) 


Cupric dichromate ammonia, CuCr 2 0 7l 
4NH 3 +2H 2 0. 

Deeomp. by H 2 0. Sol. in dal NH 4 OH+ 
Aq. (Parravano and Pasta, Gazz. oh. it. 
1907, 37. (2) 256 ) 

Cupric dichromate mercuric cyanide, 
CuCr 2 0 7 , Hg(CN) 2 +6H„0. 

Not hygroscopic Sol. in H 2 0, (Kruss, Z. 
anorg. 1895, 8. 461.) 

Didymium chromate, Di 2 (Cr0 4 ) 3 . 

SI. sol m H 2 0, easily in dil acids (Pre- 
richs and Smith, A. 191. 353.) 

+7H s O. (Cleve ) 


Didymium potassium chromate, 
Di 2 (Cr0 4 ) 3 , K 2 Cr04. 

Precipitate Deeomp. by H 2 0. (Cleve.)' 
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Dysprosium chromate, Dy s (Cr0 4 ) 3 
+10H a O. 

Very si sol m H a O, 1.0002 pt is sol m 
10ft pts H a O at 25° (Jantsch,* B. 1911, 44. 
1276.) 


Lanthanum chromate, La s (CiO»),. 

,S1 sol. in cold, more easily in hot. H a O; 
easily sol 111 acids. (French's* and Smith, A. 
191. 355 ) 

+SH.0 Ppt (Clove ) 


Glucinum chromate, basic, GlCr0 4 , 13G104- 
23H a O 

Ppt Insol. m H s O , (Creuzberg, Dingl, 
163. 449 ) 

GlCrOj, 6Gl(OH a ). Ppt. Insol. in H.0 
(Glassmann, B. 1907, 40. 2603 ) 


Glucinum chromate, GlCr0 4 +H a O. 

Decomp, by H a O with separation of the 
basic chromate. (Glassmann, B. 1907, 40. 
2603 ) 

Gold (auric) chromate, Au a (Gr0 4 ) 3 ,Cr0 3 . 

Ppt. (Orloff, Ch Z 1007, 31. 1182.) 

Indium chromate. 

Ppt (Meyer ) 

Indium bichromate. 

Very sol in H 2 O. Known only in solution. 

Iron (ferric) chromate, basic. 

Decomp, by H a O (Maus.) 

Fe20s, CrOi Insol. m H a O, but decomp, 
thereby, or by saline solutions; easily sol. in 
acids. Sol. in H a CrOi+Aq. (Ehot and 
Storei, Proc. Am. Acad. 5. 216 ) 

Iron (ferric) bichromate. 

Sol. m H 2 O and alcohol. (Maus, Pogg 9, 
132.) 


Iron (ferric) potassium chromate, basic, 
2CrO s , GFe a 0 3 , 3K s O. 

4CrO a , 3Fe20 s , 4K 2 0, 

IOC 1 O., 6Fe a Oa, 7K 2 0 
llCrOs, 3Fe a O s , 4K a O+9H a O. 

9CrO s , 2Fe 2 0 3 , 6K a O+6H a O 
9CrO a , 2Fe a O s , 6K a O+10H a O 
lOCrOj, 3Fe a O s , 6K a O+5H a O. 

7CiO s , 2Fe a 0s, 2K a O+7H s O 
4CrO s , Fe a O s , K a O+4H a O. 

6CrOj, 2Fe a Oi, 3K a O. 
lflCrOi, 4Fe a 0 3 , 5K a O+SH a O. 

Above compounds are ppts., msol. m H a O, 
alcohol and ether. (Lepierre, C. R. 1894, 119, 
1215-18.) 


Iron (ferric) potassium chromate, 
Fe a (Cr0 4 ) 3 , K a Ci0 4 +4H a 0. 

Decomp, by muoh H a O, cono. HC1, or 
NH 4 OH+Aq Not decomp, by alcohol. 
(Hensgen, B. 12. 1300 ) 

Iron (ferric) sodium chromate, basic, 
5CrO s , 7Fe a O s , 4Na a O. 

Ppt (Lepierre, G. R. 1894, 119, 1217.) 


Lanthanum potassium chromate, 

(Cleve ) 

Lead chromate, basic, 2PbO, CrOj (chronic 
>cd) 

Insol. in II.. O, acetic acul dissolves out 
the PbO. Sol. in KOH+Aq (Badams, 
Pogg 3. 221 ) 

Insol. in acetone. (Naumatui, B 1904, 37. 
4329.) 

3PbO, CrO B . (Hermann, Pogg 28. 162.) 
+H a O. Ppt (StrOmholm, Z anorg. 1004, 
38. 443.) 

Min M clanochroilc, Phoemrocimte Sol. 
“ PbO®'PbCr0 4 . Ppt (S) 


Lead chromate, PbCr0 4 . 

Insol. in H a O. Pptd. from Pb(NOi) a in 
presence of 70,000 pts. II 2 0. (Halting.) 

Calculated from electrical conductivity of 
PbCi0 4 +Aq, 1 1 H a O dissolves 0,2 mg. 
PbCi0 4 at 18° (Kohlrausch and Rose, Z. 
phys Ch. 12 241.) 

1 1. H a O dissolves 1 2X10 • g PbCr0 4 at 
25°. (Hevesy, Z. anorg 1913, 82. 328.) 

Sol. m dil. H a S0 4 +Aq (Storer), bl sol. 111 
dil. HNO„+Aq 

Sol. m 560 pts. HN0 3 +Aq of 1.12 sp. gr.; 

1 150 pts. HN0 3 +Aq of 1.225 ap. gr., in 
130 pts, HNO,+-Aq of 1.265 sp. gr,: m 80 
pts HN0 3 +Aq of 1.395 sp gr (Storer’s 
Diot.) 


Solubility of PbCr0 4 in HNO a +Aq at 18°. 
(Millmiols. pei 1 ) 

0 IN 0.2N 0.3N 0 4N 

0.500 0 844 1 13 1 44 

(Beck and Stcgmuller, l c.) 

Easily decomp, by hot HCl+Aq (Freso- 


Solubihty of PbCr0 4 in HCl-l-Aq, 
(Millimols. per 1.) 


18 0.186 0.393 0.654 1.07 1.56 2.25 

26 0.239 0.485 0.839 1.32 4.06 2 95 

37 0.357 0.744 1.31 2.10 3.28 4.69 


Insol. in HC a H,O a +Aq. 

Easily sol. m KOH, 01 NaOH+Aq. 1 L 
KOH+Aq (Yi normal) dissolves 11.9 g. 
PbCr0 4 at 15° ;16 2 g. at 60°, 26.1 g. at 80°; 
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38 5 g. at 102. (Laehaud and Lepierre, Bull 
Soc. (3) 6. 230.) 

Insol. in NH 4 C1+Aq. (Brett, 1837.) ' 

Sol. in K»Cr«0 7 -|-Aq; almost completely 
insol. m NH 4 C 2 H 3 0 2 , or NH 4 N0 3 +AqT 
Notpptd m presence of Na citrate. (Spil- 
let.) 

Insol. m liquid NH 3 . (Fianklm, Am Cli 
J. 1898, 20. 828.) » 

Insol. m acetone. (Nauniann, B. 1904, 
37. 4329.) 

Mm. Crocoite Sol. in hot HCl+Aq; diffi- 
cultly sol m HNOj+Aq; sol in KOH+Aq. 


Lead dichromate, PbCr 2 0,. 

Decomp, by H 2 0 

+2H 2 0 As above (Preis and Raymann, 
B. 13. 340.) 


Lead lithium chromate, PbCr0 4 , LuCrCL 
(Laehaud and Lepieire, C, R 110. 1035.) 


Lead potassium chromate, PbCi0 4 , K 2 Cr0 4 . 

Insol. m hot or cold H 2 0 or in alcohol Dil 
acids dissolve out K 2 Cr0 4 . (Laehaud and 
Lepierre, C R 110. 1035.) 

Decomp by II 3 0. Stable in contact with 
solutions containing. 

8.950 pts. K 2 Cr0 4 per 100 pts. H. a O at 10° 

8.077 “ “ " “ “ “ “ 27.5° 

7.629 “ “ “ “ “ “ “ 37.5° 

7.150 “ " “ “ “ “ " 50.0° 

6.145 “ “ “ “ “ “ " 76.0° 

4 940 “ “ “ “ “ “ " 100.0° 

(Barre, C. R. 1914, 158. 497 ) 


Magnesium chromate, MgCrCL 
Sol in H»S0 4 , and HC1, insol. m HNO a , 
(Dufau, C. R 1896, 123. 888 ) 


Sp gr of MgCr0 4 +Aq sat at t°/4° 
t° 13,6° 14 5° 13.6° 

% MgCrO., 12.31 21.86 27 71 

Sp. gi. 1.0886 1.1641 12170 

(Slotte, W. Ann. 1881, 14. 19.) 


jl. in acetone. (Naumann, B 1904, 37. 
4328 ) 

+7B 2 0. Easily sol m HjO (Vauquehn.) 
100 cm. of solution sat. at 18° contain 60 g. 
MgCr0 4 . (Kohlrausch, B A. B. 1897. 90.) 

Sp. gr. of solution sat. at 18 =1 422, and 
contains 42% MgCr0 4 (Myhus and Wro- 
chem, B 1897, 30. 1718 ) 

+5H 2 0 Very sol m H 2 0. (Wyrouboff, 
Bull Soc. Mm. 12. 60 ) 


Magnesium efechromate, Mg 2 Cr 2 0, 

Sol. in H 2 0 

SI. sol in alcohol. (Reimtzei, Zeit, angew. 
1913, 26. 456.) 


Magnesium potassium chromate, MgCrO,, 
K 2 Cr0 4 +2H 2 0. 

100 pts HjO dissolve 28 2 pts at 20°; 34.3 
pts. at 60°. (Schweitzer ) 

Sol. in H 2 0. SI. sol m sat K 2 Ci0 4 +Aq, 
(Grogcr, Z anorg. 1907, 54. 188 ) 

Insol. in alcohol 

+6H 2 Q Efflorescent. (Briggs, Chem, 
Soc. 1904, 86. 679. 


Lead sodium chromate, PbCr0 4l NaCr0 4 . 
Sol. in H 2 0(?). (Laehaud and Lepierre ) 
PbCr0 4 , 2PbO, Na 2 Cr0 4 (L and L) 


Lithium chromate, Li 3 Cr0 4 . 

100 cc of solution sat at 18° contain 85 g 
anhydrous salt (Kohlrausch, B. A. B 
1897. 90.) 

99.94 pts. are sol. m 100 pts H a O at 30° 
(Schrememakcrs, C C 1905. II. 1486.) 

+2H 3 0. Very easily sol. m H 2 0 (Ram- 
melsberg, Pogg. 128. 323.) 

100 g. H 2 0 dissolve 111 g. salt at 20°. 
(Von Weimarn, C. C 1911. II, 1300.) 

Sp. gr. of solution sat. at 18° =1.574, and 
'contains 52.6% LiCr0 4 f Myhus and Wro- 
chem, B. 1897, 30. 1718.) 

Lithium ch chromate, Li 2 Cr s O,. 


130.4 pts. are sol in 100 pts. H 2 0 at 30° 
(Sohreinemakera, C. C. 1906. II, I486.) 

+2H 2 0. Deliquescent Sol. in H 2 0. 
(Rammelsbei'g.) 


Lithium potassium chromate, K 2 Cr0 4 , 
Li 3 Cr0 4 +^H 2 0. 

Hydrosoopio. (Zehenter, M. 1897, 18. 64.) 


Magnesium rubidium chromate, 
MgRb 2 (Cr0 4 ) 2 +6H 2 0. 

(Briggs, Chem. Soc 1904.85.679.) (Barker, 
Chem. Soc. 1911, 99. 1327.) 

Magnesium sodium chromate. 

(Stanley, C. N. 54. 194.) 


Manganous chromate, 2MnO, Cr0 3 4-H 2 0, 
Ppt. Sol. in dd H 2 S0 4 or HN0 3 +Aq. 
(Warrington and Remsch, Sohw J 3. 378.) 

Manganous potassium chromate, MnCrCb, 
K 2 Cr0 4 +2H 2 0. 

Decomp, by H„0. Sol m dil. H 2 S0 4 . 
(Groger, Z. anorg 1905, 44. 459 ) 

2MnCr0 4 , K 2 Cr0 4 +4H 2 0, Sol. in H 2 0 
(Hensgen, R t c. 3. 433.) 


Mercurous chromate, basic, 4Hg 2 0, 3Cr0 3 . 

Very si. sol m cold, more in boiling H 2 Q, 
SI. sol. m HN0 3 +Aq. Decomp, by HC1+ 
Aq. SI. sol in NH 4 C1+Aq or NH 4 N0 8 +Aq. 
(Brett.) 

Does not exiBt. (Richter, B. 16. 1489.) 
3Hg 2 0, Cr0 3 . Sol in HNOs+Aq. (Rich- 
ter.) 
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3Hg 2 0, 2 Ci'0 3 Ppt (Fichter, Z anorg. 
1912, 76. 350.) 


Mercurous chromate, IlgjCiO, * 

Veiy si. sol m cold, more readily in hot 
U 2 0. SI sol in dil HNO s +Aq; sol in eonc 
HN0 3 ; sol. in KCN +Aq, insol. m Hg 2 (N0 3 ) 2 
+Aq. (Rose, Pogg 53. 124 ) 

Less sol m K 2 Cr0 4 +Aq. than in H 2 0 
(Fichter, Z. anorg 1912, 76. 349.) 

Insol, m acetone. (Naumann, B. 1904, 37. 
4329 ) 


3NiO, CrOj+OHjO. Insol. m H 2 0, sol. m 
NIROH+.Vq. (Freese, J. B. 1869. 271 ) 
2NiO, CrOa+flHaO. As above (Schmidt, 
A 156. 10 ) 

5NiO, 2Cr0 5 +12H 2 O As above 
(Schmidt.) 


Nickel chromate, NiCrO.,. 

Not attacked by boiling H 2 Q 
Neaily insol. m hot dil HNOa. Slowly sol. 
m cone. HNOa and aqua regia. 

Somewhat sol in NHa+Aq. (Briggs, Z. 
anorg 1909, 63. 326.) 


Mercuric chromate, basic, 2HgO, CrOa. 

Sol. m HCL and in HNOa +Aq. (Geuther.) 

3HgO, Cr0 8 SI. sol in H 2 0 (MiUon.) 

The only true compound. All others are 
ynxtures of HgO or HgCrOa with this com- 
pound. (Cox, Z. anorg. 1904 40. 155 ) 

4HgO, Cr0 3 SI sol. in H 2 0. (MiUon, A. 
ch. (3) 18. 365.) 

7HgO, 2Cr0 3 . Easily sol in warm HN0 3 , 
when fleshly piecipitated. Easily sol in 
HCl+Aq (Geuther, A. 106. 247.) 

Does not exist. (Freese, B. 2. 477.) 

5HgO, CrOa Easily sol, in HCl+Aq 
Very si. sol. m HNO a +Aq. Decomp, by 
HjO into — 

6HgO, CrO a . Insol in H a O (Jager and 
Kriiss, B. 22. 2049.) 

Mercuric chromate, HgCrOj 

Decomp, by H 2 0 and acids into basic 
salt, (Geuther.) 

Sol. in acids Sol m warm NH4CI, or 
NH*NO a +Aq Sol. in Hg(N0 2 ) 2 , orH g Cl 2 + 

Insol in ethyl acetate. (Naumann, B. 
1910, 43. 314.) 

Insol m acetone. (Naumann, B. 1904, 
37. 4329.) 


Nickel dichromate, 2NiCr 2 07+3H 2 0. 

Slowly sol in cold, rapidly sol mhotH 2 0. 
Deliquesccut (Briggs, Z. anorg 1907, 56. 


Nickel potassium chromate, NiCrO 4 . KaCrCL 
+2H 2 0. 

Decomp, by HaO (Grogei, Z anorg. 1906, 
51. 353.) 

+6H 2 0. Efflorescent (Briggs, Cliem. 
Soo. 1904, 85. 678.) 

Nickel rubidium chromate, NiRb(CrO,) 2 + 
6H 2 0 

SI. efflorescent at ord. temp. (Briggs, 
Chem Soc 1904, 86. 67S ) 

Nickel chromate ammonia, NiCrO,, 0NHj+ 
4H 2 0. 

y H 2 0. Quite easily sol. in 
of 0 96 sp. gr. (Schmidt ) In- 
01 ether. 

Potassium chromate, K 2 CrO,, K 2 Cr 2 0 7 , etc. 
System. K 2 0, CrO,, H 2 0 at 0° 


Dccomp. b 
NIIaOH+Aq 
’ 'n alcohol 


H0I11) phase 


Mercuric dichromate, HgCr s 0 7 . * 

Ppt. (Gawalowski, C. C 1906. II, 1307.) 

Mercurous potassium chromate, 

Hg 2 K 2 (CrO0.. 

Ppt , decomp, by H a O (Grhger, Z anorg 
1907, 64. 191 ) 

Mercuric chromate, basic, ammonia, 12HgO, 
3CrO a , 2NH 3 +3H 2 0 
(GrOger, Z, anorg. 1008, 58. 420.) 

Mercuric chromate ammonia, HgCrOj, 
2NH„+H 2 0 

(GrOger, Z. anoig 1908, 68. 419.) 

Mercuric chromate sulphide, 2 HgCi 04 , HgS. 

Not attacked by weak acids (Palm, C. C. 
1863. 121 ) 

Nickel chromate, basic, 4NiO, Cr0 8 +6H 2 0. 

Insol. m H 2 0; easily sol in NHaOH+Aq. 
(Malaguti and Sarzeau, A. ch (3) 9. 451.) 


e KiO g Cr'la 


31 18 
26 06 
19 31 
17 73 
17 06 
17 18 


17 6 
17 63 
17 61 
17 79 
17.80 
10 90 
8.07 
1 87 
1 41 
1 42 

0 97 
0.78 

1 02 
1 26 
1 36 


0 54 

4 27 

5 50 
11 77 
11 91 
18 71 
18 72 

18 91 

19 10 
19.10 


11 9 
8 93 
3.13 
3.00 
3 01 
3 94 
22.38 
38.83 
40 10 

40 41 

41 70 


KjCrOa 


K 2 Ci 04 +Iv 2 Cr 2 0 7 

K«Cr 2 0 7 
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System. K/), Cr0 3 , H 2 0 atO ° — Continued 


100 g. of the <4ut huIu- j 


p KsO 

g CrOd 


1 2S 

41 75 

KsCioOj 

1 40 

42 10 


1 23 

42 11 


1 33 

42.16 


1 31 

42 2S 



42 48 


1 40 

42.68 


1 47 

42 93 

KsCl-aOr+KaCijO,., 

1 47 

42 95 


1 47 

43 09 1 


1.25 

44 52 ! 

K 3 Ci 3 0j(i 

1 27 

44 95 


1 IS 

45 84 


1 17 

46 84 


1.30 

47 22 

jK^Ci &0 lo +K *Cr iO i3 

1 36 

47 31 


1 40 

47 67 


1.24 

48 23 

KjCr 4 Oi,i 

1 35 

51 66 


1 10 

53.81 


1 08 

55 63 


1 16 

56 93 


0 96 

57 63 


1 16 

59 46 


0 91 

59 87 


0 81 

60 16 


0.70 

61 76 

K 2 Cr 4 0, 3 +Cr0 8 

0 62 

61 77 


0 57 

61 78 


0 67 

61 86 

61 51 

61 52 

CK> 3 


61 55 

61 57 

“ 


I Koppel and Blumenthal, Z. anorg. 1907, 68. 
245) 


System • K 2 0, Cr0 3 , HjO at 20‘‘ 


100 g, of the Mjif solu- 

Hold phase 

g IijO 

g CrOa | 

2 21 

42 92 


2 20 

43 28 


2.10 

44.02 

ltll'TiOiO 

2 02 

45.28 


2.01 

46 24 


2.00 

48 46 1 

KiCrAa+KjCrA, 

1 94 

'48.62 

K 3 Cr 4 0i 3 

1.62 

49.01 | 


0 62 

62 80 

K 2 Cr 4 0 13 4-Cr0, 


(Koppel and Blumenthal, Z. anorg. 1907, 63. 
243.) 


System lv 2 0, O0 3 , HsO at 30° 

inn K of the sat sola 


tion i untmn 

Solid phase 

g K-O 

e C’rOa 


46 S 


KOH, 2H 2 0 

26 89 

0 94 

K.CrO, 

22 25 

3 06 


19 52 

6 99 


18 65 

13 72 


18 60 

17 00 

'■ 

18 70 

17 03 


19 12 

20 30 


19 35 

21 00 

KjCrO.+KaCrsOj 

15 04 

16 85 

K 2 Cr 3 0 7 

14 77 

16 51 


12 28 

14 57 


11 20 

13 11 


4 98 

10 48 


3 07 

19 34 


2 42 

28 21 


2 35 

33 77 


2 30 

36 78 


2 30 

40 41 


2 50 

44 50 

K,Gr,0 7 +K,0r,0 w 

2 25 

49 05 


1 35 

53.39 

K 2 Cr 4 0 I2 

0 69 

62 81 

K 2 Cr 4 0 I3 +Cr0 3 


62 52 

Cr0 3 

('Koppel and Blumenthal, Z anorg, 1907, 53. 


235.) 

System. K 2 0, CrO„ H 2 0 at 60° 

100 p offheHttt solu 


tion 

ontiun 

Solid phase 

g &0 

g oo> 


e. 50 0 


KOH, H 2 0 

32 98 

6 53 

If 2 Cr0 4 

2f 06 

9 15 


20 70 

8 90 


20 25 

14 43 


20 32 

16 56 


20 67 

21 94 


20.72 

22 00 


20 68 

23 49 

K 2 CrO 4 +K 2 Cr 2 0r 

20 55 

23 74 

KaCrjO, 

14 53 

20 82 


13 36 

20 93 


10.01 

21 24 


10.01 

21 24 


8 39 

26 95 


7.65 

31 49 


7 64 

32 92 


6 86 

39 64 


7 06 

49.84 


6.51 

50 40 

K 2 Cr 3 Oj 0 

5 33 

52.70 


5 49 

52 79 


5.06 

63 42 


5.12 

53.58 


6.30 

53.70 

" 



C.HKOMATE, potassium 


201 


System . KjO, CrOa, HsO at 60 ° — Continued 



Solid phase 

B KaO 

g CiOa 

5.01 

54 09 

K 2O3O i„ +K 2 Cv,0 I3 

4.06 

54.73 

K,Cr 4 Oia 

3 29 

54 91 


2 95 

55 43 


3 01 

56 41 


2 50 

58 05 


2 31 

58 69 


2 00 

60.69 


2 05 

61 25 


1 70 

61 27 


1 79 

61 29 


1 57 

62 67 


1 27 

65 77 

KsCiuOu+CrOs 


65 12 

CrO„ 


(Koppel and Blumenthal, Z. anoig. 1907, 63. 
240.) 


100 pts. HjO dissolve at— 

)° 10° 20° 30° 

58.00 60.92 62 94 04.90 pts. Iv .Cr0 4 , 


09.00 71.02 73 04 pts. K 3 Cr0 4 , 


(Alluatd, C 11 69.500.1 


100 ptb. H a O dissolve at — 

0° 10° 27 37° 42.1° 

61.5 62.1 66.3 70.3 pts K 2 Ci0 4 , 


System, Iv 2 0, CrOs, H 3 0 at the 
cryohydric pt. 


SSS 

100 K of 

the sulu 

Solid pha^o 

g KaO j 

g CrOs j 

-11 5° 

17.18 

18.11 I 

IC 2 Ci0 4 +KsCrs0 7 

-30 0° 

1 18 

42 51 1 

K 2 CrsO 7 +KsCr 3 O 10 

-39 0° 

0 79 

45 69 

K 3 Cr 3 0 10 +KsCr 4 Oi s 


(Koppel and Blumenthal, Z. anorg.vl907, 63, 
263-5.) 


100 pts. KjCrOi+Aq sat at 10-12° con- 
tain 37,14 pts salt. (v. Hauer, J. pr. 103. 
114.) 

100 pts H 2 0 at 19 5° dissolve 62 3 pts. 
K 3 Ci0 4 , and solution has sp gr. of 1.3787. 
(Schiff, A 109.326.) 


Sat. K 3 Cr0 4 +Aq contains at— 

34° 53° 79° 

39.7 40.3 41 8% IC 2 0rO 4 . 


B.-pt. of solutions of CrOj+KjO-l-Aq. 


B.-pl 

10< t£n« 

the 10U1- j 

Solid pliUHO 


6 KsO ] 

g CrO 


109° 

30 01 

11 92 

KjCr0 4 

105.8 

23 8 

25 3 

Iv,Cr0 4 +K 2 Cr 2 0 7 ' 

106 8 

24,3 

30 5 

104 8 

16 4 

35 6 

KsCrsO, 

114 0 
127 0 

16.8 

59 2 

71 2 

K 2 Cr 2 0,+E 2 Cv s 0 lt > 

Cr0 8 


Potassium chromate, K 3 Cr0 4 

Easily sol. in H 2 0, 

Sol in 2 pts. HaO at, IS 76° < Vlil ) 

101) pts HaO at 15° dissolve 43 857 pts KjCrOi, a 
solution has in, gr. of 1 3032 (Michel and Krafft, 
oh (3) it. 478 ) 

1 pt. dissolves in 2.07 pts. HjO at 15.6' 
(Thomson.) 

1 pt. dissolves in 1.75 pts. H 2 0 at 17.5 
and m 1.67 pts H 2 0 at 100° (Moser ) 


42,6 44.0 45.4% K 3 Cr0 4 

(Etard, A. eh. 1894, (7) 2. 550 ) 

_J0 cc. sat KjCiOj+Aq contain 53 g. 
K 2 Cr0 4 at 18° (Kohlrauscli, B A. B. 1897. 

9 °100 pts H»0 dissolve 64 91 pts, K 2 Cr0 4 
at 30°, or 100 g. of solution contain 39.36 g. 
KjCr0 4 (Hchrememakcrs, Chem. Weekbl. 
1905,1.837.) 

100 g. H a O dissolve: 

54 57 g. KsCrOi at - 11.37° (cryohydric pt.) 
57.11 g. “ " 0° 

65.13 g « | 30° 

74 60 g. " 60 

88.80 g.' “ “ 105.8° (b-pt of sat. sol.) 

(Koppel, Z. anorg. 1907, 53. 262.) 

64.62 g. KsCrOs are sol. ill 100 g HjO at 
25° (Amadori, Real Att. Line 1912, (5) 21, 
I. 667.) 
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Sp. gr. of KaCrOi+Aq at 19 5' 


I 0080 15 1 1287 28 
1 0101 1(1 1 1380 29 
1 0243 17 1 1474 30 


12 1 1014 20 

13 1 1104 27 

14 1 1195 


Insol. in liquid NH S . (Franklin, Am Ch 
. J 1898, 20. 829.) 

100 g sat solution in glycol at 15 4° con- 
tain 1 7 g K 2 Cr0 4 . (de Comnck, C. C. 19.06 
II 183) 

Insol in benzonitnle, (Naumann, B 
- 1914, 47. 1370 ) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790), ethyl acetate. (Naumann 
B. 1904, 37. 3601.) 

Insol m acetone. (Naumann, B 1904, 37. 
4329, Eidmann, C C. 1899. II, 1014.) 

+4H a O Easily sol. m H 2 0 and m N H 4 OH 
+Aq (Wcsch, Dissert. 1909.) 

Potassium rZichr ornate, K 2 Cr 2 07. 

Sol in H 2 0, with slight absorption of heat. 
Less sol in H 2 0 than K 2 Cr0 4 


KiCrOi dissolved m 2 pts. H s O has sp gr , 
1.2S; 3 pts.j 1 21; 4 pts, 1 18, 5 pts., 1 15, 
0 pts , 1 12, 7 pts., 1,11) 8 pts , 1 10 (Moser ) 
Sp gr of sat. solution at 8°=1 308 (An- 
thon, 1837.) 

Sp. gr of sat K 2 Cr0 4 +Aq conttumng 
24.26% KaCrO< = l 2335 at 1874° (Slotte, 
W. Ann 1881, 14. 18.) 

Sp gr. of KjCiOi+Aq at 25° 

Concpntrfition of K.CrQ 4 +Ati Sp gi 

1-normal 1 0935 

’/a- " 1 0475 

l U- “ 1 0241 

7k- “ 1 0121 

(Wagner, Z phys. Ch. 1890, 5. 36 ) 

Sat K 2 CiO,-f-Acj boils at 107° (Ivremers ) 
Sat K 2 Cr0 4 +Aq boils at 104 2° under 718 
mm. pressure. (Alluard.) 

Freezing point of sat K 2 CrOj+Aq = 
-12.5°. (Rudorff) 4 

By dissolving K a Cr0 4 in 2 pts H s O, the 
temp, is loweied 10° (Mosei.) 

100 pts. sat solution of K 2 Cr0. t and K«S0 4 
contain 37.14 pts of the two salts at 10-42° 
(v Hauer, J pr. 103. 114 ) 

Solubility of K 2 Cr0 4 +K 2 S0 4 m H 2 0 at 25° 
(G per 100 g H a O.) 


100 pts H 2 0 at 15° dissolve 9.126 pts 
Iv 2 CraC>7, and solution lias sp. gr. = 10618 
(Michel and Krafft, A ch. (3) 41. 478 ) 

100 pts H 2 0 dissolve pts IvaCr 2 07. A = ac- 
cording to Alluaid (C. R. 59. 500); K = 

I according to Kremers (Pogg. 92. 497) 


0 4 6 4 £ 

10 7 4 8 £ 

20 12.4 13 1 

30 18 4 

40 25 9 29 1 

50 I 35 0 


60 45 0 50 5 

70 56 7 

80 68 6 73 0 


100 pts HaO dissolve pts. KaCraCb at t° 


(Tilden and Shenstone, Phil Trans. 1884. 23 ) 
Solubility of K 2 Cr 2 07 in H 2 0 at t° 


(Amadon, Real. Att. Line 1912, (5) 21. I 
667 ) ’ ' I 


(fitard, A ch. 1894, (7) 2. 550.) 
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100 g H 2 0 dissolve 10.1 g. K 2 Cr 2 0 7 at 
15.5° (Greenish and Smith, Pharm. J. 1901 
66. 774 ) 

lflO pts H 2 0 at 30° dissolve 1812 pts 
KjCi'.Ot (Sohreinemakers, Chom. Weekbl 
1905 1. S37.) 


100 g H 2 0 dissolve 

4.50 g. K 2 Cr 2 0 7 at —0 63° (cryohydnc pt.) 
4.64 g. “ “ 0° 

18 13 g. “ *• 30° 

45.44 g. “ “ 60° 

108 2 g. “ “ 104.8° (b-pt of sat. sol ) 

(Koppel, Z anorg 1907, 53. 263 ) 

100 o.o. sat solution contain 1143 g 
KsCioO? at 20° (Sherrill and Eaton, J. Am. 
Ckem. Soo 1907, 29. 1643.) 

100 g. sat K 2 Cr 2 07 contain 

5.52 g. K 2 CrsOj at 4 81° 

15 17 “ “ 30.10° 

17 77 “ “ 35 33° 

(Le Blanc and Sohmandt, Z. phyg. Ch. 1911, 
77. 614 ) 


100 g sat KuCi’aOj+Aq, at 35.03° contain! 
17.72 g K s Cr 2 0 7 . (Le Blanc, Z. phyg. Ch 
1913, 86. 335.) 

KaCrjO: -fAq sat at -S° has sp gr 1005. (Anthon 


Sp. gr. of KsCi'jOj+Aq at 19 5°. 


% rCsCraOr 

Bp Si 

% KaCraO; 

Sp gr 

1 

1 007 

9 

1 065 

2 

1 015 

10 

1 073 

3 

1 022 

11 

1.080 

4 

1 030 

12 

1 085 

5 

1 037 

13 

1 097 

6 

1 043 

14 

1 102 

7 

8 

1 050 

1 056 

15 

1 liO 

(Kremers, calculated by Gerlach, 
288.) 

Z. anal 8. 


Sp gr of K 2 Cr 2 0 7 +Aq containing 4.71% 
Iv 2 Cr 2 0- = 1.0325 at ll°/4°; containing 6 97% 
KjCrjOr = 1 0493 at 10 6°/4° (Slotte, AY. 
Ann 1881, 14. 18 ) 

Sat. K 2 Cr 2 07 +Aq boils at 104° Gunners), 
103.4°. (Alluard) 

Insol in alcohol. 

SI. sol m liquid NH d . (Franklin, Am. Ch. 
J. 1898, 20. 829.) 

Insol in alcohol (Reraitzer, Zeit. angew. 
Ch 1913, 26. 456.) 

100 g sat. solution m glycol contain 6 g 
K 2 Cr 2 0 7 (de Comnck, Bull acad. roy. 
Belg. 1905, 257 ) 

Insol. m benzonitrile. (Naumann, B. 
1914, 47. 1370.) 

Insol. in acetone. (Naumann, B 1904, 37. 
4329 ) 


Insol in acetone and in methylal (Erd- 
mann, C C 1899. II, 1014.1 

Potassium bichromate, Iv a Cr a O,o 
Easily sol. in II jO and alcohol (Bothe, J. 
pr 46. 184.) 

Not deliquescent, deeomp. by II 2 0 in 
chromic acid and K..Cr 2 0 7 , (Jager and Kruss,: 
B 22. 2041 ) 

Potassium le/rachromate, K 2 Cr 4 0i, ( 

Very deliquescent, and easily sol. m H>0 
(Schwarz, Dingl. 186. 31 ) 

Not deliquescent Deeomp. by HjO 
(Jagei and Kruss, B. 22. 2042 ) 

Potassium samarium chromate, 
K s Sm.(CrO,)i+6H..O. 

Precipitate (Cleve.) 

Insol m ethyl acetate iNauinann, B, 
1904, 37. 3601 ) 


Potassium sodium chromate, 3K 2 C»'Oi, 
Na a Cr0 4 . 


Sol. in H 2 0. (v. Hauer, J 
64.2 pts. arc sol m 100 pts 
(Zehenter, M. 1897, 18. 49 ) 


pr. 83. 359.) 
H 2 0 at 14° 


Potassium strontium chromate, Iv 2 Sr(Cr0 4 ) 2 . 

Ppt. Deeomp. hv H 2 Q. fGiUger, Z anorg 
1907,54.187) 


Deeomp by H 2 0 Stuble in contact with 
solutions containing' 

at 11 6°, 2.914 pts K 2 CrO, per 100 pts H 2 0. 
at 27 5°, 4.123 “ “ “ “ " “ 

at 50°, 5.942 " •' “ “ " " 

at 76°, 7 920 “ “ “ " “ “ 

at 100°, 9.784 “ “ “ “ " “ 

(Barre, C. R. 1914, 158. 498.) 


Potassium thallium chromate, K 2 CrO<, 
Tl 2 Cr0 4 . 

(Lacliaud and Lepierre, Bull. Soc. (3) 6. 
232.) 

+2H 2 0 Rapidly hydrolyzed by H 2 0 un- 
less a large excess of the Cr0 4 ion is present. 
Readily sol. in dil. mineral acidH 
Difficulty sol. m K 2 Gr 2 07 +Aq. (Hawley, 
J. Am. Chem Soc. 1907, 29. 304.) 


Potassium uranyl chromate, K 2 Cr0 4 , 
2(U0 2 )Ci0,-l-6H a 0. 

Deeomp. by boiling with II 2 0 Sol. m 
acidified H a O (Formanek, A. 267. 103 ) 
K 2 Cr0 4 , (U0 2 )Cr0 4 +II 2 0 • 2K 2 CrO i, 
3(U0 2 )Cr0 4 +7H 2 O: 3K 2 Cr0 4 , 4(U0 2 )Cr0 4 
+7H 2 0; and K s Cr0 4 , 3(U0 2 )Cr0 4 +14H 2 0. 
Precipitates (AYiesner, C C. 1882. 777.) 


Potassium ytterbium chromate, basic, 
2KYb(Cr0 4 ) a + Yb(OH) , +15^H s O. 
Ppt (Cleve, Z. anorg. 1902, 32. 151.) 
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Potassium yttrium chromate, K«Ci0 4l 
Y 2 (Cr0 4 ),+.rH 2 0. 

Ppt (Clove ) 

Potassium zinc chromate, basic, K 2 0, 5ZnO, 
4Cr0.i+6H»0, 01 K 2 0, 4ZnO, 3CrO a 
+3H«0 

Slightly sol. m cold, docomp. by hot H»0 
(Wohler.) 

K 2 0, 4ZnO. 3Cr0 3 +3H 2 O. Insol m cold, 
decomp, by hot n 2 0 (Groger, M 1904, 
26. 620.) 

Potassium zinc chromate, K 2 Zn(Ci 0,) 2 + 
2H 2 0. 

Ppt. Decomp, by H 2 0 (Groger, Z. 
nnorg. 1907, 64. ISO.) 


Potassium ifechromate chloride mercuric 
chloride, K 2 Cr a 0 7 ,2KCl,4HgCI 2 +2H 2 0. 
Solution in IT 2 0 sat. at 20.5° contains] 
6.78% salt Salt is much more sol m hof 
H 2 0. (Strdmholni, Z anorg 1912, 76. 278.) 


Potassium chromate iodate. 

See Chromoiodate, potassium. 


Potassium chromate magnesium sulphate, 
KsCrOi, MgSQ 4 +9H 2 0, 

Sol m H 2 0. (Etard, C. R. 86. 443.) 


Potassium chromate mercuric chloride, 
KsCiOi, 2HgCl 2 . 

Easily sol in H 2 0. Sol in dil HCl+Aq. 
(Darby ) 

Potassium di chromate mercuric chloride, 
K 2 Cr 3 0 7 , HgCli. 

Ether or absolute alcohol dissolves out 
HgCh. (Millon, A. ch. (3) 18. 388 ) 

Can be orystalhzed from H 2 0. (Jager and 
Kruss, B, 22. 2046.) 


Potassium chromate mercuric cyanide, 
2K a Cr0 4 , 3Hg(CN) 2 . 

Easily sol. in H 2 0. 

+H.O, (Dexter) 

Formula is K 2 Cr0 4 , 2Hg(CN)» (Clarke 
and Sterne, Am. Ch. J. 3. 352.) 


Potassium dichromate mercuric cyanide, 
K 2 Cr 2 G 7 , Hg(CN) # +2H 2 0. 

Sol in H 2 0 (Wyrouboff, J. B. 1880. 309 ) 
Potassium chromate phosphate. 

See Phosphochromate, potassium. 


Potassium chromate sulphate, K 2 Ci-0 4 , 
6K 2 SO,. 

Easily sol. in H a O. (Boutron-Chalard.) 


Potassium chromate tellurate. 


Solubihty m H 2 0 at t° 


40 22 
42 42 
44 11 

46 13 

47 44 

48 90 


CSchremomakers and Filippo, Chem. Weekbl. 
1906, 3. 157.) 


Rubidium dichromate, Rb 2 Cr 2 0 7 

il. in H 2 0. (Grandeau, A. ch (3) 67 
227) 

Very si. sol m H 2 0; 5% at 10°, 8% at 
26°, 35% at 60°. (Wyrouboff, Bull Soo. 
Min. 1881, 4. 129.) 

100 pts. H 2 0 dissolve 10.46 pts. Rb 2 Cr 2 0 7 
at 30°. The solution contains 9.47% salt 
(Schrememakers and Filippo, Chem Weekbl 
1906, 3. 157.) 


Two forms of crystals Figures denote pts. 
salt per 100 pts H 2 0. 

t° 14° 26° 43° 

Monoolmic form 4 45 8.00 16.62 
Triolmic form 4 40 7.91 16.57 
(Wyrouboff, Bull. Soo 1908, (4) 3. 7.) 


Solubility of monoohmo and triolmic forms 



Rubidium chchromate chloride mercuric 
chloride, Rb 2 Cr 2 0 7 , 2RbCl, 4HgCl 2 + 
2H a O. 

Sol. in H a O. 

Solution sat. at 20.5° contains 5.35% salt. 
(Strbmholm, Z. anorg. 1912, 76. 284.) 

Silver (argentous) chromate, Ag 4 Cr0 4 , 

sr and Rauten- 


Sliver chromate, Ag 2 Cr0 4 . 

Absolutely rnsol. in H 2 0. Sol. in acids, 
ammonia, and alkali chromates +Aq. (War- 
ington, A. 27. 12.) 


Sol. in dil. acids. (Wo 
berg.) 

Existence very doubtful. 


See Chromotellurate, potassium. 
Rubidium chromate, Rb 2 Ci0 4 , 

Sol. in H 2 0. (Piecavd, J. pr. 86. 465.) 


Appreciably sol m cold, and still more in 
hot H 2 0. (Meineke, A, 261. 341.) 

100 ccm H 2 0 dissolve 0 064 grain Ag 2 Cr0 4 
at 100°; 100 .ccm. H 2 0 containing 50 grains 
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of tlie following salts dissolve the given amts, 
of Ag 2 Cr0 4 at 100°' NaN0 3 , 0 064 gram: 
KNOs, 0.192 gram; NH 4 NOj, 0.320 gram, 
Mg(N0 3 ) 2 , 0.256 grain (Carpenter, J S. C. 
I 6. 286 ) 

According to electrical conductivity of 
Ag 2 Cr0 4 +Aq, 1 1 H 2 0 dissolves 28 mg 

Ag 2 Cr0 4 at 18° (Kohlrausch and Rose, Z 
phys Ch 12.241.)' 

1 1 HjO dissolves 25 mg Ag 2 Cr0 4 at 18° 
(Kohhausch, Z. phys Ch 1904, 60. 350.) 

25 mg. are contained m 1 1. of sat solution 


it 18° 


Solubility increases unusually rapidlv 
imp. ( Kohlrausch, Z phys Ch. 1908, 


with temp. 

64. 168 ) 

Sol m 26,378 pts, cold H s O and 9116 pts. 
H 2 0 at 100° (Konmck and Nihoul, Zeit. 
angew Ch 1891, 6. 295 ) 

1 1 H 2 0 dissolves 12X10- 4 gram atoms 
of sdver at 25° (Abegg and Cox, Z phys. 
Ch. 1903,46 11.) 

1 1 H 2 0 dissolves 0 029 g. Ag 2 Cr0 4 at 25° 
(Schafer, Z. anorg 1905, 46. 310 ) 

1 1 H 2 0 dissolves 0 0256 g Ag 2 Cr0 4 at 
18°; 0.0341 g. at 27°; 0.0534 g, at 50°. (Whitby 
Z. anorg. 1910, 67. 108.) 

Sol. m hot NH 4 OH+Aq of sp. gr 0 94 
(15.63% NH 3 ); si sol. in cold NH 4 OH+Aq 
ot sp gr 0 91 (24,99% NH a ). (Margosches, 
Z. anorg. 1904, 41. 73 ) 


Solubility of Ag 2 Ci0 4 in NH 4 OH+Aq at 25° 


Mols NHjOH per 1 

Mols X 1U 3 AffsCrO, per 1 

0 01 

2 004 

0 02 

4.1Q9 

0 04 

8.595 

0 08 

17.58 


(Sherrill and Russ, J. Am. Chem. Soc. 1907, 
29. 1662.) 

81. sol. in very cone. K 2 Cr0 4 +Aq, Prac- 
tically insol. in AgN0 3 +Aq (Margosches.) 
Solubihty of Ag 2 Cr0 4 in HNOs+Aq at 25° 


Insol in liquid NHs (Gore, Am Ch. J 
1898, 20. 829 ) 

’ 11. 65% alcohol dissolves 0.0129 g Ag 2 Cr0 4 
at oid. temp (Gueiitn, Disseit. 1912 ) 

Insol in H a O containing acetic acid m 
presence of large excess of AgNOj (Gooch 
and Weed, Am. J Sol. 1908, (4) 26. 85.) 

Practically irihol. m glacial acetic acid 
but somewhat sol. m dil. acetic acid. It be- 
haves in a similar manner toward propionic, 
lactic and other organic acids. The red modi- 
fication is more sol. than the greenish-black. 
(Margosolies, Z. anorg. 1908, 61. 233.) 

Silver dickromate, Ag 2 Cr 2 0 ; 

SI. sol. in H s O. Easily sol. in HNO„, or 
NH 4 OIT+Aq (Warington ) 

Decomp, by boiling with H,0 mto Cr0 3 
and AgjCr0 4 . (Jilgor and Krtiss, B. 22. 
2050.) 

Decomp, by cold H»C. (Autcnncth, B 
1902, 36. 2061 ) 

1 pt is sol. in 12,000 pts ll 2 0 at 15°. 
(Mayer, B 1903, 36. 1741.) 

Solubility m H a O at 25° =7 3XKH atoms 
Ag per 1. Decomp, by HNOi+Aq (less than 
0.06 N) with separation of Ag 2 Cr0 4 (Sherrill 
and Russ, J Am, Chem Soc. 1907, 29. 1074.) 


Solubility of Ag a CiO, m IIN0 3 +Aq at 25°. 


Mols UNO t perl 

Milhnt. 

per 1 

Solid Phase 

Cr 

Ak 

0 

32 20 

5 390 j 

Ag 2 Cr0 4 + 

0.01 

25 00 

0 131 

AgsCrOr 

0 02 

20 21 

7 148 


0 04 

13 59 

i 9 529 


0 06 

11 10 

11 10 

1 Ag 2 Cr.0 7 

0 08 

0 08+0 lAgNOj 

1 11 10 

0 624 

11 10 


(Sherrill and Russ, J. Am Chem Soc 1907, 
29. 1664.) 


Silver uranyl chromate, 2Ag 2 Cr0 4 , U0 2 0r0 i , 
Ppt. (Fovmilnek, A. 267. 110.) 


0.025 
0.03 
0 04 
0 05 
0 06 
0 07 
0.075 
0 08 
0 10 
0 13 
0 14 


3 157 

3 730 

4 177 
4 567 
5.200 


7 477 
7 260 
5 647 


14 85 

15 45 
19.01 


imate ammonia, Ag 2 Cr0 4 , 4NH 3 



Silver dichromate mercuric cyanide, 
AgjCi'aOj, Hg(CN) 2 . 

Sol. in cold H a O; very sol. in hot H a O 
without decomp. (Kriiss, Z. anoig 1895, 8. 
466.) 

AgiCr 2 Or, 2Hg(CN) 2 Scarcely sol. m cold, 
more readily m hot H 2 0. Sol. in hot HN0 3 + 
Aq, separating on cooling. ( Darby, Chem, 
Soc 1. 24.1 

Sodium chromate, basic, Na 4 CrG 6 -)-13H 2 0 
Sol without dccomp. m H 2 0. 

Sat, solution at 30° contains 41.3% 



CHROMATE, SODIUM 


Na 4 Ci0 5 (SchrememokerR, Z phys Ch. 
1900, B5. 93) 


+6H1O. 

Solubility 


H 2 0 at t°. 


Deliquescent, 

Solubility m H.O at t° 
t° 0° 

% Na 4 CrO s 33 87 

t° 27 7° 

% N mCi'Oi 40.09 

(Mylius and Funk, Gm -K 3. 1, 1379.) 

NruCrOj+Aq sat, at 18° contains 37 50% 
A T a 4 CrC) s , and has sp. gr=1446. (Mylius 
and Funk, B 1900, 33. 3688.) 

Sodium chromate, 17n 2 Cr0 4 

100 ccm of solution sat. at 18° contain 
54 g NaaCrOi (Kohlrauach, B A. B 1897. 
90.) 

Solubility m H 2 0 at t° 


10° 20.5° 

35 58 38.05 1 

35° 37° 

44 09 45 13 


55 15 
55 53 
55 74 


(Mylius and Funk, Gm -JK. 3. 1, 1379 ) 


Na 2 CrO,+Aq sat at 18° contains 40.10% 
Na 2 Cr0 4 , and has sp. gr. = 1 432. (Mylius 
and Funk, B 1900,33.3686) 

See also +4, 6, and 10H 2 0 . 

Sp. gr of Na 2 Ci0 4 +Aq at t°/4°. 
t° 17 4° 17.1° 20 7° 

% NajCrOi 5 76 10 62 14 81 

Sp gr 1.0576 1.1125 1.1644 

(Slotte, W Ann. 1881, 14. 18.) 


+4R2O. Sat. solution at 30° contains 
46 62% Na s CrOj. (Schmnemakers, Z. phys. 
Ch. 1906, 56. 93.) 


Solubility in H 2 0 at t° 


46 08 

47 05 

47 98 

48 97 
50.20 


(Mylius and Funk, Gm.-K. 3. 1, 1379.) 
Solubility m H 2 0 at t°. 


Mob anhy- 
100 mob. HzO 


46 47 10 37 I 9 64 

, 46 54 10 34 9 67 

31 2 47 08 10 12 


(Salkowslu, B. 1901, 34. 1948 ) 


droua silt 100 mols 11,0 


17 7 
19 2 
21 2 
23.2 


43.66 
44 12 

44 64 

45 27 

45 75 

46 28 


11 60 
11 40 
11 16 
10 88 
10 77 
10 45 


S 62 
8 77 

8 96 

9 19 
9 37 
9 57 


(Salkowski, B 1901, 34. 1948.) 

4-lOHaO. Debquescent (Kopp, A. 42. 
99.) Easily sol in H 2 0. Melts m crystal 
HjO at 23° (Berthelot.) 

Sp. gr of solution sat. at 18° = 1.409, and 
contains 38.1% Na 2 Cr0 4 (Mylius and Funk, 
B 1897,30.1718.) 


Solubility m H 2 0 at t° 

1° j %NmCrOi 



(Mylius and Funk, Gm -K. 3. 1, 1379 ) 

3p gi of solution at 18° containing 40.1% 
Na 2 0r0 4 = 1.432 (Mylius, B 1900, 33. 
~'>88.) „ 

SI sol m alcohol. (Moser ) 

100 g absolute methyl alcohol dissolve 
0.345 g NaiCrOi at 25°. (do Bruyn, Z. phys. 
Ch. 10. 783). 

Insol. in acetone, (Naumann, B, 1904, 37. 
4329.) 


Sodium djehromate, Na 2 Cr 2 07 
More sol. in H 2 0 than Na 2 Gr0 4 . 
Solubility in H 2 Q at t°. 


t° I % NusCn07 


93° 81 19 

98° 81 25 


(Mylius and Funk, Gm.-K 3. 1, 1380 ) 

Sp gr of aqueous solution containing — 

1 5 10 15 20 25% Na a Cr 2 Oj, 

I. 007 1 035 1.071 1 105 1 141 1 171 

30 35 40 45 50 % Na 2 Cr 2 0 7 . 

1 208 1.245 1.280 1.313 1.343 

(Stanley, G N. 64. 194.) 

Sp gr of sat solution containing 63.92% 
Na 2 Cr 2 0 7 at 18° = 1 745 (Mylius and Funk, 
B. 1900, 33. 3688.) 

SI. sol. in liquid NH 3 , (Franklin, Am Ch. 

J. 1898, 20. 829.) 
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Sol. in acetone (Naumann, B. 1904, 37. 
4328.) 

+2H 2 0. Deliquescent. 

100 pts H 2 0 dissolve at — 

0° 15° 30° 80° 100° 139° 

107 2 109.2 116 6 142 8 162 8 209 7 pts. salt 
(Stanley, C N 64. 194 ) 

Solubility in H 2 0 at t° 


% NmCriO, 


61 98 
63 82 
67 30 
71 76 
76 90 
79 80 


(Mylius and Funk, Gm.-K. 3. 1, 1380 ) 


100 g.HjO at 30° dissolve 197.6 g Na 2 Cr 2 0 7 , 
or sat. solution at 30° contains 66 4% 
Na 2 Cr 2 0 7 (Schranemakers, Z. pliys. Ch 
1906, 66. 97.) 

100 ccm. of a solution of sodium dichro- 
mate m alcohol contain 5 133 g Na>Cr 2 0 7 + 
2HjO at 19 4°, The solution deeomp. rapidly. 
(Reuntzei, Zeit. angew Ch 1913, 26. 466 ) 
The composition of the hydiates formed by 
Na 2 Cr a 07 at different dilutions is calculated 
from determinations of the lowering of the 
fr=pt. produced by Na 2 Cr 2 07 and of the 
conductivity and sp. gi of NaoCteOj+Aq. 
(Jones, Am. ch. J. 1905, 34. 317 ) 


Sodium bichromate, NaCr a O 10 
Deliquescent Very sol, in H a O (Stanley, 
C. N 64. 194.) 

+H 2 0 Sat. solution at 30° contains 
80% NasCr 3 Oio. (Schremomakeis, Z. jSiys 
Ch 1906, 66. 94 ) 


Solubility in H s O at t°. 

t° 0° 15° 55° 99° 

%Na 2 Cr,O 10 80,03 80 44 82.68 85 78 
(Mylius and Funk, Gm -K 3. 1, 1380.) 

Sp gr. of sat. solution containing 80.6% 
Na 2 Cr 3 Oio at 1S° =2.059 (Mylius and Funk, 
B. 1900, 33. 3688 ) 


Sodium uranyl chromate, NajCrO,, 

, 2(lTO.)CrO., + 10H..() 

Easily sol m II 2 0 (Foiiminek, A 267 
108.) 

100 pts of the solution m II/J contam 
52 52 jits of the iinlmhous salt at 20° (Rim- 
biicli, B 1901, 37. 482 ) 


Sodium chromate silicate, Nu.O, Cr 2 0 2 , 
2SiO.+14H s O. 

Not decomp, bv HCl+Aq (Singer, Dis- 
sert 1910.) 

2Na-0, 3Cr 2 0 3 , 6 Si 0 2 . Not deeomp by 
boiling cone, acids eveept HF (IVeyberg, 
C B Miner, 1908. 519.) 

5Na 2 0, 2Cr„0 3 , llHiO,. (Wovberg) 
3Na 2 0, 2Cr 2 O s , 9.5Si0 2 (Wcylicvg ) 


Strontium chromate, SrCr0 4 
Somewhat sol. in H 2 0. Sol in 840 pts. 
H 2 0 (Meschezeiski, Z anal. 21. 399); sol. in 
831 8 pts H 2 0 at 15° (Frescnius, Z anal, 29. 
419) 

100 cc H 2 0 dissolve 0.4651% at 10°, 
1% at 20°; 2 417% at 50°, 3% at 100° (Rei- 
churd, Ch Z. 1903, 27. 877 ) 

Easily sol m HC1, UNO,, or H 2 Cr0 4 +Aq 
Sol. m 512 pts 0 5% NH 4 C1+Aq at 15° 
Sol. in 63 7 pts. 1% HC,H 3 0 2 +Aq at 15° 
Sol. in 348 8 pts. solution containing 0 75% 
NH 4 C 2 H,0 2 , 4 drops HC 2 H 3 0 2 , and 6 drops 
(NH 4 ) 2 Ci0 4 +Aq (Fresemus ) 

100 ccm NH,C1+Aq sat at bpt. dissolve 
1 g SrCr0 4 (Bumosml, A eh 1900, (7) 20. 
125.) 

50 ccm alcohol (29%) dissolve 0.0060 g 
SiCr0 4 , 

50 ccm alcohol (53%) dissolve 0.001 g 
SrCr0 4 . (Fresemus, Z. anal 30. 672 ) 


Strontium bichromate, SrCi’i07 
Easily sol. in H 2 0. 

Strontium bichromate, SrCr 3 0 l( |+3H 2 0 
Very deliquescent, and sol in H 2 0, (Preis 
and Raymann, B. 18. 340.) 

Strontium chromate mercuric hydrogen 
chloride, SrCr0 4 , 2HgCl 2 , HC1. 
Accoiding to Strbmholm is SrCl.., SrCr 2 0 7 , 
4HgCl 2 +H 2 0 

Recryst fiom H 2 0. (Imbevt and Belugon, 
BulI.Soc., 1897, (3) 17.471 ) 

2SrCr0 4 , 6HgCl a , HC1. (Itnbeit and Belu- 
gon.) 


Sodium ietrochromate, Na 2 Cr 4 0 13 +4H 2 0. 
Solubihty in H 2 0 at t° 

t° 0° 16° 22° 

% Na 2 Cr 4 0i 3 72 19 74.19 76 01 

(Mylius and Funk, Gm.-K. 3. 1, 1380.) 

Deliquescent. 

Sat. solution at 18° contains 74 6% 
Na 2 Cr 4 0i 3 and has sp gr. = 1.926 (Mylius 
and Funk, B. 1900, 33. 3688 ) 


Thallous chromate, TlCr0 4 . 

100 pts. H 2 0 dissolve 0 03 pt at 60°. 
(Rupp and Zimmer, Z anorg. 1902, 33. 157 ) 
Ppt. Insol. in cold moderately cone. 
HC 2 H 3 0 2 +Aq, or m very dil IINOn+Aq, 
and very si. sol on boiling therewith. Dil 
NH 4 OH, and Na 2 C0 3 +Aq have the same 
action. Attacked by very dil, HCl+Aq 
Sol. in hot cone. HCl+Aq. Deeomp by dil 
H 2 S0 4 +Aq (Carstanjen ) 
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1 1 KOH+Aq (112 g per 1 ) dissolves about 
3.5 g T1 2 CiO| on boiling, winch separates out 
on cooling 

Boiling cone. KOH+Aq (3 1 c , a KOH) dis- 
solves IS g. TUOO4 per litre. (Loptene mid 
Lachaud, C H 113. 19G ) 

Thallous (/ichromate, TljCrjOv 
Insol. m II»0, etc Has the same proper- 
ties as TljCiOi 

Thallous bichromate, Tl 2 Ci' 5 Oio 
Sol. m 2814 pts. H a O at 15°, mid 438 7 pts. 
at 100° (Crookes.) 


+ 2H a O. Ppt Not wholly insol. in H 2 0. 
(Prtissen and Philhpona.) 

3ZnO, 2Cr0 a +H 2 0 (Cidger ) 

Zmc chromate, ZnCrO*. 

Insol in H 3 0; very sol. in acids; decomp, 
by boding with H 2 0. (Schulze, Z anore 
1895, 10. 154.) 

Insol m liquid NH„ (Franklm, Am, Ch 
J 1898,20.830.) 

Insol. in acetone. (Ntiumann, B 1904 
37. 4329.) 

+H a O (Grogor, Z. anorg 1911, 70 135.) 


Thalhc chromate. 

Ppt. 

Thorium chromate, basic, Th(0H) 2 Cr0 4 
Ppt., unstable m solution (Palmer, Am 
Ch. J. 1S95, 17. 278.) 

Thorium chromate, Th(CrO 4 l a +H a 0 
Ppt. Sol m HC1 and NH«C1+Aq. 1 pt. is 
sol. in 2S4 pts. IIjO at 22° (Palmer, Am 
Ch. J 1S95, 17. 375 and 278 ) 

+3H a O Ppt (Haber, M. 1897, 18. 089.) 
+8H2O Insol. 111 H3O (Chydenius, 
Pogg 119. 54 ) 

Tin (stannous) chromate. 

Ppt Sol. in ilil. acids (Berzelius ) 

Tin (stannic) chromate. 

Ppt (Lcykauf, J. pr 19. 127.) 

Uranyl chromate, basic, UO a , 2(UO a )Cr0.i 
+SH»0, 

Ppt (Orloff, Ch. Z 1907, 31. 375 ) 

UO», (UOa)C\ O 4 +6H a O (Orloff.) 

Uranyl chromate, (lTO a )Cr04+3H a O. 

1 pt,. is sol 111 13 3 pts, H,0 at 15°: slowly 
sol, in alcohol to give a solution whioh is tie- 
comp on boiling (Oiloff, Ch. Z. 1907, 31. 
375.) 

+IIH2O Very sol. in H>0 (Pormiinck, 
A. 257. 108 ) 

Yttrium chromate. 

Deliquescent Easily sol. in H 2 0 (Ber- 
lin.) 


Zmc (hchromate, ZnCr a O r +3H a O 
Hygroscopic. 

Very sol. in H a O and si. decomp, bv boiling. 
(Schulze, Z anorg. 1895, 10. 153 ) 

Zinc bichromate, ZnCr s Oio+3H a o" 
Deliquescent, very sol. m H 2 0. (Grdger, 
Z. anorg 1910, 66. 10.) 


Zinc chromate ammonia, ZnCrCV NH a + 

h 2 o 

Decomp by H2O. (Grdger, Z anorg, 
1908,68.417.) 

ZnCr0 4 , 4NH 3 +6H 2 0 Docomp. by H 2 0. 
Sol. in NHaOH+Aq. Insol. in alcohol and 
ether * (Malaguti and Sarzeau, A ch (3) 9. 
431.) 

+3II2O. Efflorescent. Decomp by H2O. 
Easily sol m dil. acids and NiHOH+Aq, 
(Bieler, A* 151. 223 ) 

2ZnO, 3CiOj, lONHa+lOHaO Ppt. 
(Malaguti and Sarzeau.) «. 


Zinc dichromate mercuric cyanide, ZnCr a 0 7 , 
2Hg(CN)2+7H s O. 

Vepy sol. in II2O. Stable in aqueous solu- 
tion at 100°. (Kruss, Z. anorg 1895, 8. 
400.) 


Pcrchromic acid 
See Perchromic acid. 

Chromicomolybdic acid, Cr a O a , 12MoO s 
+28H a O. 

Slowly sol in H a O (Hall, J. Am. Chora. 
Soc 1907, 29. 708.) 


Zmc chromate, basic, 4ZnO, Cr0 3 +3H 2 0. 
(Grdger, Z. anorg 1911, 70. 135 ) 

+5H a O Iasol. in Il a O: sol. in hot H a Cr0 4 
+Aq, slowly sol. in NI+OH+Aq, (Ma- 
laguti and Sarzeau, A. ch. (3) 9. 431.) 

3ZnO, CrO a +2H a O (Grbger) 

2ZnO, CrOa+H a O. (Briggs, Z. anorg. 
1007, 66. 254.) 

+1^H 2 0. Ppt. Insol. m H a O Sol. 
in hot H 2 Cr0 4 +Aq. (Prussen and Phd- 
lipona, A 149. 92.) 


Ammonium chromicomolybdate, 3(NH 4 ) 2 0, 
Cr a 0 3 , 12MoO a +20H 2 O. 

Sol. in H a O. (Struve, J. pr 61. 457; Hall, 
J. Am. Chcm. Soc. 1907, 29 695.) 

+26H a O. (Marokwald, Dissert, 1895.) 


Ammonium barium chromicomolybdate, 
(NH.,) a O, 22BaO, Cr s O a , 12Mo0 8 + 
20H a O. 


(Hall, J. Am Chem. Soc 1907, 29. 707.) 



chromium 


Barium chromicomolybdate, 4BaO, Cr 2 0 3l 
12MoO»+15H 2 0, 4BaO, Cr 2 0 3 , 12MoOj 
+18H 2 0; 5BaO, Cr 2 O a , 12MoO,+ 
, 16H 2 0. 

Ppts. (Hall, J. Am. Chem. Soc. 1907, 29. 


(Hall, J Am Chem. Soc. 1907, 29. 


Mercurous cliroimcomolybdate, ,3Hg 2 0, 
Cr 2 0„, 12 MoO,+ 10H 2 O 
Ppt. (Hall, ,T. Am. Chem. Soe 1907, 
29. 707 ) 

Potassium chromicomolybdate, K 2 0, Cr 2 0 3 , 
3MoOa 

Sol. in HCl+Aq with evolution of Cl. 
(Bradbury, Z. anorg. 1894, 7. 46,1 
3IC,0, Ci-jOj, 12MoO,+20H,O Sol. m 
38,51 pts HiO at 17°. (Strtive; Hall ) 
+24H a O. (Hall ) 

4K 2 0, Cr 2 Oj, 12MoO,+15H,0. (Hall, J 
Am Chem Soc. 1907, 29. 709 ) 

7 KjO, 2Ci\Oj, 24 Mo 0 3 +32H 2 0 (HaU.) 

Sliver chromicomolybdate, 5Ag a O, Cr 2 Oj, 
12MoOa+17H 2 0. 

Ppt (Hall.) 

Sodium chromicomolybdate, 3Na 2 0, 

Cr 2 Oj, 12Mo0 3 +21H 2 0 n 
Effloiescent Easily sol mH 2 0 (Strui 

Chromic sulphuric acid. 

See Sulphochromic acid. 

Chromicyanhydric acid, o 

H a Cr(CN)e(' > ) 

Insol. m H 2 0. (Kaiser, A. Suppl. 3. 163.) 

Ammonium chromicyanide, (NHi)»Ci(CN) 6 
Easily sol. m H 2 0 (Kaiser, A. Suppl. 3. 
163.) 

Cupric chromicyanide, Cu a [Ci'(CN) 6 ] 2 . 

Ppt Insol. in dil. or cone acids, except on 
heating, Insol. in NH 4 OH, or KOIi+Aq. 
(Kaisev.) 


Silver chromicyanide, Ag 3 Cr(CN>, 

Insol m all solvents, excepting KCN +Aq. 
(Kaisei.j 

Sol m large excess of IICl+Aq. SI sol. 
m cold, easily sol m hot cone IINOs Very 
n cone II 2 SO, Insol in hot or cold 
acotic acid. (Cruser, Dissert. 1896.) 

Chromisulphocyanhydric acid. 

H 4 Cr(8CN) 6 

Known only m aqueous solution. 

Ammonium chromisulphocyanide, 

(NHi) 3 Cr( SCN)e+4H 2 0. 

Easily sol. m H.O. (Rossler, A. 141. 185.) 


Potassium chromicyanide, K 3 Cr(CN) B 
Very sol in H 2 0. 

100 pts. cold H 2 0 dissolve 30.9 pts. salt 
Insol. m absolute alcohol, but somewhat) 
sol. m dil. alcohol.- 


Deliquescent, and bol. m H 2 0. (R.) 

Lead chromisulphocyanide, Pb,i[Cr(SCN) 3 ]s, 
4Pb0 2 H 2 +8H 2 0. 

Insol m H a O, but decomp, thereby into — 
Pb£Cr(SCN),],, 4PbO s H.+5H.O. Insol. 

Potassium chromisulphocyanide, K 0 Cr (SON ) « 
+4H 2 0 

Bol m 0.72 pt H 2 0. and 0.91 (it. alcohol. 

Silver chromisulphocyanide, Ag«Cr(SCN)c. 

Insol in II 2 0 or cone. HNO,+Aq. Insol. 
m NH,OH+Aq. Sol in IvCN+Aq. 

Sodium chromisulphocyanide, NiioCr(SCN)c 
+7HjO 

Deliquescent, sol. m H 2 0 
Chromium, 

Two modifications — (a) Not attacked by 
H 2 0. Easily sol m cold HCl+Aq SI sol 
dil H«S0 4 +Aq. (Deville.) Easily sol 
... a hot mixture of 1 pt H 2 SQ4 and 20 pts. 
H 2 0. (Regnault, A oh. 62. 357.) Easily 
sol. in warm rone H 2 SO<. (Gmelin.) Very 
slowly sol. m hot HN0 3 +Aq. (Vauquelin.) 
Insol m dil or cone. HN() 3 +Aq (Deville.) 
Very slowly (Richter), not at all (Berzelius) 
sol. in hot aqua regia Easily sol. in HF+Aq. 

(/3) Insol in all acids, even aqua regia 
(Fromy), probably contains Si. 

Pure Cr is sol. in cone. H,S0 4 , HC1 and dil. 
HNO s , sol. m HgCl 2 +Aq. 

Insol in fuming HNOa and aqua regia. 
(Moissan, C R. 1894. 119, 187.) 

Cr prepared by aluminothernnc method 
is sol. in haloid acids to form clu-omic and 
chromous salts, even 'in absence of ah. 
(Donng, J. pr 1902, (2) 66. 65; 1906, (2) 73. 


Aluminothei m 


Cr i 


i contact 
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with HC1, HBi, HI, HF, H 2 S0 4 , H 2 C 2 0 4 . 
i e., sol m cold cone, or warm dil. acids. Is 
inactive in contact with cone IIN© 3 , 
H a Ci 2 0 4 , TICK),, HCIO4, H1PO.1, KOII, 
citiic, formic, acetic and taitauc acids 
Cause attributed to a different electric state 
(Hittorff, Z phys. Ch. 1898, 26. 720.) 

Chromium ammonia compounds. 

See— 

Bromotetramine chromium compounds, 

BrCr(NH 3 ),X». 

Bromopurpureochromium compounds, 

BrCr(NH 3 ) f X 2 . 

Chlorotetramine chromium compounds, 

ClCr(NH s ),Xj 

Chloropurpureochromium compounds, 

ClCr(NH 3 ) 3 X a 

Diamine chromium sulphocyamdes, 
Cr(NH a ) a (SCN),M 
Erythrochromium compounds, 
(HO)Cr 2 (NH 3 )ioX s . 

Iodopurpureochromium compounds, 
ICr(NHs)iX 2 

lodotetramme chromium compounds, 
ICr(NH a ) 4 X a . 

luteochromium compounds, Cr(NH a ) a X 3 
Rhodochromium compounds, 
(HO)Cr 3 (NHs)\oX 6 . 

Rhodosochromium compounds, 
(HO) a Cr a (NH a )»X a . 

Roseochromium compounds, 
Cr(NH 3 ) a (OH a )X 4 . 

Xanthochromlum compounds, 
(HO a )Cr(NH 3 )tX 2 , 

Chromium arsenide, CrAs. 

Insol. in mineral acids (Dieckmann, Z. 
anorg, 1914, 86. 294.) 

Cr 2 A» 3 Insol m mineral acids (Dieclc- 
mann.) 


Chromium azoimide, CrN 3 
Pptd. by addition of alcohol and ether 
Insol. in H 2 0 (Curtins, J. pr. 1900, (2) 
61. 410.) 


Chromium bonde, CrB. 

Insol in HC1, dil H a S0 4 , HF, HF+HNO, 
SI sol. in HNOs and in aqua regia. (Wede- 
kind, B 1907,40.299.) 

Sol in cold dil or cone. HC1, HF, and 
IIsSO.,. (Jassonneix, C R. 1906, 143. llfil ) 
Cr,B a . Sol. m cone or dil. HF, HC1, 
HiS0 4 ; insol in HN0 3 or alkalis+Aq. (Jas- 
sonneix.) 


Chromous bromide, CrBr s 
Sol. in HjO. Not deliquescent in dry air 
(Moissan, C. R. 92. 1051.) 


Chromic bromide, CrBr 3 
Anhydious Insol m H 2 0, but dissolves 
at once m presence of the least trace of CrBr, 
(Bauck, A. HI- 382 ) 

-)-CHaO. Dehquescent Very sol m H„0, 
H 2 0 dissolves more than 2 pts crystals at 
ord. temp. Very sol. m alcohol Insol. m 
ether. (Recoura, C. R 110. 1029.) 

Blue modification. Insol in alcohol 
(Recoura, C R. 110. 1193.) 

Very hygroscopic. Easily sol. m alcohol 
and acetone. Insol m ether (Werner, A 
1902, 322. 343 ) 

+8H a O. Sol. in H 2 0. (Varenne, C R. 93, 
727.) 

Chromium molybdenyl bromide, 
CrMoa0 4 Br 4 . 

Apparently wholly insol. in dil acids. 
Sol. in hot cone. HCl+Aq with decomp, 
Insol m M a Cr0 4 +Aq (Atterberg.) 

+2HjO. Apparently wholly msol. in 
dil acids 

Sol. in hot cone. HCl+Aq with decomp. 
Insol, in MjCrOi+Aq (Atterberg.) 

Chromic rubidium bromide, CrBr 3 , 2RbBr 
+H a O 

Sol. in HjO with decomp. (Werner, A. 
1902, 322. 346.) 

Chromic bromide ammonia. 

1 See Bromotetramine chromium bromide. 


ChromouS bromide hydrazine, 

CrBrj, 2N a H 4 , 

Insol in. H 2 0. Sol m acids. Insol. m 
alcohol, ether and similar solvents. (Traube, 
B. 1913, 46. 1607 ) 

Chrqmium carbide, Cr 4 C. 

(Moissan, C R. 1894, 119. 187.) 

Cr a C a Does not decomp. H 2 0 at ordinary 
temp or at 100°; msol. m cone. HC1, HNO a 
and aqua regia; sol mdil HG1 (slowly) ; msol, 
in fused KOH; sol in fused KNO a . (Moissan, 
Bull Soo. 1894, (3) 117. 1016.) 

Chromium iron carbide, 3Fe 3 C, 2Cr 8 C 2 
Decomp by H a O; sol. m gaseous hy- 
dracids; insol. in HNO a and aqua regia (Wil- 
liams, G R. 1898, 127. 484.) 

Chromium tungsten carbide, CW 2 , 3Cr s C a . 
Not attacked by acids 
Slowly attacked by fused KOH or alkali 
carbonates. Rapidly decomp. by fused 
alkali nitrates or KClO t . (Moissan, C. R. 
1903, 137. 294.) 

Chromous chloride, CrCl 2 . 

Deliquescent. Very sol. in H 2 0 with evolu- 
tion of much heat. (Moberg, J. pr. 29. 175.) 
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Practically inaol m ether Moderately 
sol in absolute alcohol, methyl alcohol, and 
acetaldehyde. (Rohland, Z. anoig 1809, 21. 
30 ) 

"+1^H 2 0. (Moissan, A. ch. (5) 26. 40.) 
+2H 2 0 (Knight and Rich, Cheni. Sac. 
1911, 99. 89.) 

+3H 2 0. (Knight and Rich.) 


Decomp by H 2 0. (Recoura, C. R. 100. 
1227.) 

SI. sol m liquid NH 3 . (Gove, Am. Ch. J. 
1898, 20. 827 ) 

Chromic chloride, CrCl a . 

Anhydrous. — Peach-blossmn-colored modi- 
fication Insol. in pme H 2 0 (Pehgot), but 
by long continued boiling of the finely divided 
salt with H 2 0, traces are dissolved with 
decomp Not decomp, by boiling cone 
H a 80i, or other acids, even aqua regia. 

Easily sol. with evolution of heat m HjO 
containing only ‘/ininoo pt CrClj (Pehgot, J 
pr. 36. 150) Also sol m presence of traces of 
SnCL (5 mg SnClj oause 1 g CrCla to dis- 
solve), FeCL, Cu 2 Cl 2 , Na 2 S 2 0 3 , and other 
i educing substances; chlorides without re- 
ducing pi operties have no effect. (Pelouze, A. . 
ch (3) 14. 251). TiCla and SO, have similar 
solvent action (Ebelmen. A. ch (3) 20. ' 
also Zn+dil. acids (Moberg.) 

Insol m dil. alltalies+Aq; very slowly 
deeomp. by boiling cone alkalies or alkali 
carbonates +A q (Fellenberg, Pogg 60. 76 ) 

Difficulty sol. in methyl acetate. (Neu- 
mann, B. 1909, 42. 3790.) 

Insol. in CS 2 (Arctowski, Z anorg. 1894, 
6. 257 ) 

Insol. in acetone. (Eidmann, C. C. 1899. 
II, 1014.) 


(Rohland, Z anorg. 1899, 21. 39.) 

Yellow SI. sol. in benzomtrile (Neu- 
mann, B. 1914, 47. 1369 ) 

Violet modification. Very sol in H 3 C 
form a green solution (Moberg, J. pr. 
325.) 

The violet mod. is almost insol. m . 
but if Vaojooo pt. ohromous ohlonde is piescm., 
it is readily sol (Rohland, Z. anorg. 1899, 21. 
39.) 

+4H a O SI. deliquescent. Very sol. _ 
H 2 0, alcohol, and ethyl acetate (Godeffroy, 
Bull Soo. (2) 43. 229.) 

+6H 2 0 Deliquescent. Sol m _ , 
probably decomp, to CrOCl 2 . 

Praotically rnsol. m ether Moderately 
sol. in absolute ethyl alcohol, methyl alcohol 
and aoetaldehyde. (Rohland, Z anorg. 
1899, 21. 39.) 

"Monochlorochromic chloride” is sol, in 
ether and fuming HCl(l.l). (Bjerrum, B. 
1908, 39. 1599 ) 


(been modification. 

Solubility in H 2 0 at 25°. 

25 g. green CrCl 3 +(iH 2 0 and 10 g HA) 




Total Hiilu- 

Coin position of the 

Hitt solution 

1 f, violet p*ilf 

‘ l ween .all 

M. hr. 

K hr 

4 hrs 

1 day 

2 days 

3 " 

11 " 

13 “ 

19 " 

58.36 

63.27 

68 50 

68 95 

68 58 

8 30 

12 57 

24 80 

37 64 

40 90 

42 78 

42 84 

42 39 

42 62 

91 70 

87 43 

75 20 

62 36 

59 10 

57 22 

57 16 

57 61 

57 38 

(Ohe, Z. anorg. 1906, 61. 55.) 

Solubihty of green CrCL+fiHO in H 2 0 at 
32° 

10 g CrCla+OHjO and 4 g H..O. 

Tl.,w 

Total 

Composition of the 
luaolved substance* 

Solid 

inf{, 

"salt 

salt 


7' 

45' 

2 h 5' 
48 h 

* lldys 

63 69 

66 24 

69 53 

69 33 

70 81 

12 87 

21 43 

34 53 

45 27 

45 27 

87 13 
78 57 
65 47 
54 73 
54 73 

Almost 

all 

dis- 

solved 

* Fust 8 days at 35°. 

(Ohe, Z. anorg 1907, 63. 276.) 

Solubihty of green CrCh+OH.O in H 2 0 at 
35°. 

10 g CrClj +6H 2 0 and 3.3 g. H s O 

T,mc 

TotuI soluhil 
it> m % 

1 Composition of the 

dissolved substance 

% Violet salt 

% green Balt 

8' ( 

l h 

2" 10' 
4" 

23* 

72* 

65 85 

66 74 
66 21 
68 90 

70 79 

71 34 
70 79 

16 47 

25 02 

25 45 

31 47 

36 28 
42.95 

42 88 

83 63 

74 98 

74 55 

68 63 

63 72 

57 05 

57 12 


(Ohe, l. c.) 

If a solution saturated with the green iiexn- 
hydrate below 32° is cooled, the decahydrate 
separates out; if the solution is saturated 
above 32°, both the decahydrate and hexa- 
hydrate separate out on coohng. (Ohe, l. c.) 
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X'wlet modification 

Solubility m H.O at 25° 


Green modification 

Solubility of gieen CrClj+lOHjO m H 2 0 at 
' , 29° 

14 2 g CrClj+lOHjO and 2.5 g. HsO/ 



Total S«Iu~ | 

1 Composition of the 
sat. solution 

1 [ violet saltl 

% preen Milt 

D/r, hr 

5 “ 

29 " 

2 dys. 

4 " 

5 dys, 6 hrs 

6 dys 

10 » 

12 “ 

05 49 

70 47 

70 'IS 

73 20 

7111 

84 05 

84 47 

78 16 

73 19 

68 71 

60 06 

60 36 
65.10 
65.80 
58.08 

41 40 

15 95 

15 53 

21 84 

26 81 

31 29 

39 34 

30 64 

34 00 

34 20 

41 92 

58 60 


(Olie, Z anmg 1906,61.571 



Total > 

Composition of 
the dissolved 
substance 

Solid phape 


in f ^ , 

° salt ,Ct 

fasrj 

20' 

1" 55' 
4" 30' 
24" 
28" 
29" 
48" 
72" 

61 35 

62 46 
65 04 
67 41 
69 44 

67 59 
69 42 
68.69 

8 71 

9 90 
25 05 

32 90 
42 93 
31 78 

33 65 

42 17 

43 80 

! 91 29 

1 90 10 
74 95 
67.10 
57 07 
68 22 
66 36 
57 83 
56 20 

CrCls+lOHjO 

CrCls +6H 2 0 
all dissolved 
CrCls+lOHjO 
C1CI3+6H2O 


COlie, Z. anorg 1907, 63. 275.) 


Solubility m H 2 0 at 26°. 

25 g violet CrCls +6H 2 0 and 10 g HjO. 


Tlme 

Total flolu- 
UUt\ in % 

Composition of the 
aut solution 

% Molot. salt 

% green salt 


6i on 

98 47 

1 53 

4V a hra 


96 70 

3.30 

1 dy 

63 88 

91 54 

8.46 

2 “ 


83 37 

16.63 

4 » 

70 6S 

69 11 

30 89 

5 " 


62 20 

37 80 

7 “ 

72 11 

62 72 

37 28 

8 “ 


54 63 

45 37 

12 “ 


46 39 

63.61 

13 “ 


47 66 

52 34 

26 “ 

70 62 

48 55 

61.45 


(Olie, l. c ) 


The composition of the hydrates formed 
byCrCls at different dilutions is calculated 
from deteumnations of the lowering of -the 
fr. pt produced by CrCls and of tho con- 
ductivity and sp. gr of CrClj+Aq, (Jones, 
Am. Ch J 1905, 34. 310.) 

Chromic glucmum chloride, CrCl 3 , G1C1» 
+H 2 0 

Sol. in H.O with decomp (Neumann, A. 
244. 329.), 


Very hygroscopic. 

Sol m ice water but solution soon decomp, 
E&ady sol in alcohol. (Weiner, B. 1901, 
34. 1603.) 

[Cr(OH J )Cl,]Li I +4H s O. 

Very hygioscopic, Sol in ice cold H a O 
and in alcohol. (Werner, B. 1001, 34. 1604.) 


+6J^HjO Green modification. 100 pts. 
HjO dissolve 130 pts salt at 16°. Sol. in al- 
cohol. (Recoura, C. R 102, 518.) 

Grayish-blue modification Very sol m 
HjO. (Recoura C. R. 102. 648.) 

4-lOHjO. Very deliquescent; melts m 
crystal HjO at 6-7 . Very sol. in H a O, alcohol, 
and ethyl acetate fGodeffroy ) 

Easily sol in H a O; can be reeryst. from 
H.O. Sol. in alcohol and ether, f Werner, B 
1906, 39. 1827.) 


Chromic magnesium chloride, CrCls, MgCh 
+HjO. 

Decomp. by H 2 0. (Neumann ) 

Chromic phosphoric chloride, CrCls, PC1 S . 
Decomp. by H a O. (Crouandor) 

Chromium platinum chloride. 

See chloroplatinate, chromium. 

Chromic potassium chloride, CrCls, KOI. 
i Decomp. by H 2 0. 

CrCls, 2KCl+H a O. (Neumann, A. 244. 
329.) 

CrCls, 3KC1. Easily sol. in HsO with do- 
, comp. (Freftiy, A. oh. (3) 12. 361.) 
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Chromic rubidium chloride, CrCl S) 2RbC14- 
H 2 0. 

Docorap. by H a O (Neumann, A. 244. 
329.) 

Slowly sol. m cold, rapidly sol in hot H 2 0 
with decomp (Werner, B. 1901, 34. 1603.) 

CrCh, 31tbCl+8HoO. Unstable Decomp, 
by alcohol. (Werner, B. 1906, 39. 1830.) 


Chromic cupric fluoride, CrCuF 6 +5H 2 0. 

Can be cryst. fiom HF-fAq. (Higley, J. 
Am. Chem. Soe. 1904, 26. 630 ) 


Chromic nickel fluoride, CrF a , NiF 2 +7Il!0. 



Chromic sodium chloride, CrCl a , NaCl. 

Sol. in H 2 0 (Berzelius.) 

CrCla, 3NaCl. Sol. in H 2 0. (Berzelius.) 


Chromic thallium chloride, CrClj, 3T1C1 
'Sol. with decomp, in H 2 0. (Neumann. A. 
244. 329.) 


Chromic potassium fluoride, C’vF,, 3ICF, 
Nearly insol. m H s O. (Christensen, J. 
pr. (2) 36. 161.) 

CrF 3 , 2KF+H 2 0 Nearly insol m H,0. 
Sol. in cone. HCl+Aq. (Christenson.) 

Chromic sodium fluoride, CrF s , 2NaF-|-HjO. 
(Wagner, B. 19. 896.) 


Chromic chloride ammonia. 

See Cblorotetramine chromium chloride. 

Chromous chloride hydrazine, CrCl 2 , 
2N 2 H 4 . 

Insol in H 2 0 Sol. in acids. Insol in 
aloohol, ether and similar solvents. (Traube, 
B. 1913, 46. 1506. 

Chromic chloride ferric oxide. 

Fe 2 0 8 is easily sol. m dil., difficultly sol 
in cone. CrCU+Aq (Beehamp. A, ch. (3) 
67. 311 ) 

Chromous fluoride, CrF 2 
SI. sol. in H 2 0, hot H 2 S0 4 or dil. HNO,. 
Sol. in boiling HC1. Insol in-, alcohol. 
(Pouleno, C R. 1893, 116. 254.) 

Chromic fluoride, CrF s . 

Perfectly sol. m H a O. (Berzelius.) 

Insol in liquid NH S (Gore, Am. Ch. J. 
1898, 20. 827.) 

Insol, in methyl acetate. (Naumann? B, 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

4-3H a O. Insol. in H 2 0. (Werner and 
Costachesou, B 1908, 41. 4243.) 

+3^H 2 0 Sol. in H 2 0. (Poulenc, C. R. 
1893, 116. 255.) 

+GH 2 0. SI. sol. m H a O. (Werner and 
Costacheseu, B. 1908, 41. 4242.) 

+9H 2 0. Violet modification. Very si. sol. 
iHnO. Insol. in alcohol Sol. m HC1, and 
KOH+Aq. (Fabris, Gazz. ch it. 20. 582.) 

Chromium /lerafluoride, CrF 0 . 

Deftomp by H 2 0 with evolution of heat, 
(Berzelius.) 

Correct composition is Cr0 2 F 2 . (Okveri, 
Gazz. ch, it. 16. 218.) 

Chromic cobaltous fluoride, CrFs, CoF 2 + 
7H 2 0. 

Easily sol. in H a O. (Petersen, J. pr. (2) 
40. 60.) 


Chromic thallous fluoride, 2CrF a , 3T1F. 

Sol. m liot H 2 0, less sol. m cold. SI. sol. 
m IIF (Ephraim, Z anorg. 1909, 61. 242.) 


Chromic zinc fluoride, CrF a , ZnF 2 +7H 2 0. 

Can be cryst. from HF+Aq. (Higley. J. 
Am. Chem. Soc. 1904, 26. 630.) 

Colloidal solution is perfectly clear. 
(Biltz, B. 1902, 36. 4433 ) 


Chromous hydroxide, Cr0 2 H 2 
Decomp, by H s O, especially if hot. (Pc- 
ligot, A. ch (3) 12.539 ) 

Slowly sol. in cold cone acids, even aqua 
regia, almost msol. in dil. acids. (Moberg, J. 
pr. 48. 119.) 


Chromic^ lgdroxide, Cr 2 Oj, tH 2 0, probably 

Insol. in H 2 0. Easily sol. in acids. Easily 
sol. in cold KOH, or NaOH+Aq; much less 
sol. in cold NH 4 OH+Aq; the presence of 
NH,C1 has no influence upon solubility 
m NH,OH+Aq. (Fresenius.) Insol. m 
NH 4 OH-f Aq if it lias been thoroughly 
washed. 

Insol. in ICON H-Aq, but si. sol. in KCN + 
HCN+ Aq. (Rodgers, 1834.) 

Gradually sol. in dil. FeCla+Aq; after three 
months, 2 mols. Cr 2 O«H 0 are dissolved by 1 
mol. FeCls without pptn. of Fe 2 O c H c . (B6- 
champ, A. oh. (3) 67. 296.) 

Alsl sol. in CrClj+Aq; m four months. 1 34 
mols. Cr 2 0«H« are dissolved by 1 mol. CrCls 


Sol 

formed as long as 3 mols. 
for 8 mols. Cr 2 O a . (Ordway, Sill. Am. J. (2) 
27. 197.) 

Cbromio hydroxide, pptd. by alkalies is 
easily sol. in excess of the reagent; after being 
diied in a vacuum, however, it. is msol in 
alkalies. (Herz, Z. anorg. 1901, 28. 344.) 

Freshly pptd. it is sol. in aq. alkali, but it 
is readilv changed into a modification which is 
msol (Herz, Z. anorg. 1902, 31. 352.) 

The solubility of chromic hydroxide in an 
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aqueous solution of red chromic chloride is 
not directly proportional to the concentration 
of the latter — a basic chloride is probably 
formed. (Fischer, Z. anorg. 1901, 40. 43 ) 

Not pptd. m presence of Na citrate. (Spil- 
ler.) 

Insol in amylamme+Aq; not pptd m 
]iresence of alkali tartrates, sugar, etc. 

Cr 2 0 8 Il8+4H 2 0. Difficultly sol m acids. 

CrsOsHj-j-HjO. Extremely hygroscopic 

Exists in a soluble modification, obtained 
by dialysis; solution can be diluted with pure 
HjO, but gelatinizes with traces of salts I 
(Graham, Roy. Soc. Trans 1861. 183.) 

Cr a O a (OH) a Insol in boiling dil HC1+ 

< br a O(OH) 4 ( Guignel’s green) Scarcely 
sol. m boiling HCl-f-Aq (Salvetat, C. R. 
48. 295.) 

Guignet gave formula aa 2Ci' a 08+3H a 0. 


Chromochromic hydroxide, Crs0 4 , H a O(?). 

Slightly attacki 
oh. (3) 12. 539 ) 


Chromous iodide, Crl 2 
Easily sol m H a O (Moissan, A. oil (5) 
25. 401.) 


Chromic iodide, Crl s (?). 

Insol. in cold, sol. in hot H a O, but no sepa- 1 
ration occurs on cooling. (Berlin.) 

+9H a O Hygroscopic Sol in alcohol and 
aoetone. Insol. m CHC1 3 . (Higlev, J Am 
Chem Soc 1904,26.628.) 


Chromic oxide, Cr a 03 
When ignited is nearly insol. m acids, bu"t 
dissolves in H a S0 4 by long boiling Insol 
liquid HC1. (Gore.) r 

Insol m acetone (Eidmann, C. C. 1899. 
II, 1014.) 

Solubility in (calcium sucrate+sugar)+ 
Aq. 

1 1. solution containing 418 6 g. sugai- and 
34.3 g. CaO dissolves 1.07 g. Cr a O„, 1 1. solu- 
tion containing 296.5 g. sugar and 24.2 g. CaO 
dissolves 0 66 g. Cr a Os, - 1 1. solution contain- 
ing 174 4 g, sugar and 14.1 g. CaO dissolves 
0 20 g. Cr a 0 3 , (Bodenbenaer, J. B. 1865. 
600) 

See also Chromic hydroxide. 

+H 2 0. The compound to which Bunsen 
gave the formula Cr s O 0 . Insol. m acids, but 
easily attacked by HNO3. (F6r6e, Bull. Sor\ 
1901, (3) 25. 620 ) 


Chromochromic oxide, Cr 8 0 4 =CrO, Cr 2 0s. 
Known only in form of hydroxide, which 

-i-3H a O. Stable in dry air. Decomp, in 
moist air. (Baugd, C. R 1898, 127. 552.) 

Cr 4 Os, or Cr 5 0 6 (7). Insol. m acids or in 
aqua regia (Bunsen. Pogg, 91. 622.) 

Not obtainable. (Geuther,A 118.66.) 
Formula is Cr a Oa+H a O (Fcrde.) 


Chromium hioxide, CrOs. 

Deliquescent, and very sol m H 2 0, to 
form solution of H a Cr0 4 or H a Cr a 07. 

Solubihty in H a O at t°. 


Chromous iodide hydrazine, Crl a , 2N a H 4 
(Traube, B. 1913, 46. 1507.) 

Chromium nitride, CrN. 

Insol. in dil. acids and alkalies, cone 
HNO a , HC1, or HF-f-Aq, even on heating. 
Slowly sol. m hot aqua regia or cold H a S0 4 . 
Sol. in cold solutions of alkali hypochlorites 
(Ufer, A. 112. 281 ) 

Insol. in HC1, UNO 3 and aqua regia. 
(Feree, Bull. Soc. 1901, (3) 25. 618.) 

Unacted upon by acids at ordinary temper- 
atures. (Smits, Chem. Soc. 1897, 72. (2) 33.) 

Ci' 3 N a . Slowly attacked by cone. HNOs 
and by HNO3+HCI. All othei reagents are 
without action. (Henderson and Galletly, J. 
Soc. Chem. Ind. 1908, 27. 387.) 

CrN s . See Chromium azoimide. 

Chromous oxide, CrO. 

Insol. in HNOj and dil. H s S0 4 -|-Aq 
Sol. in HC1. (F6n5e, Bull. Soc. 1901, (3) 
25.619.) 


% CrO 3 62.08 62.38 64 55 67.3! 

(Mylius and Funk, Gm. K. 3. 1, 1332 ) 


Sat. CrOs+Aq contams at. 

0° 20° 60° 

61.54 62.52 65.12% Cr0 3 . 


The system CrO a — H a O has been studied 
at temp, from 0°to— 74°. In the limits of 
concentration investigated, from 0—71.2% 
CrOa, no hydrate of Cr0 3 cryst. from the 
aq. solution. (Kremann, M. 1911, 32. 622.) 

Sat. CrOs+Aq contains at: 


100° 


116° 


67.4 68 4% CrO a . 

(Kremann, M. 1911, 32. 620.) 



CHROMIUM OXIDE POTASSIUM CYANIDE 


27.' 


Solubility m H 2 0 at°. 



% hi nrt CrO, 

Solid phase. 

’ -0 9° 

3 6 


-1 9 

7.8 

{t 

-3.7 

11.5 


-4.8 

14.1 


-10 95 

24 9 


-11 7 

25 2 


-18.75 

33 5 


-25.25 

39 2 


-43.5 

49 1 


-60 

53.3 


— 20 

61 7 

CrOs 

0 

62 24 


+24 8 

62 88 1 


40 

63 50 


65 

64 83 


90 

68 5 


122 

70 7 


193-196 

100 



(Blichner and Pnns, Z phys. Ch. 1912, 81. 
114.) 


. gr of CrOa+Aq at t°. 


V 

BY 

% CrOs 

16.0 

1.0606 

8 25 j 

18.0 

1.0679 

8.79 1 

14,5 

1 0694 

8.79 

19 5 

1 0057 

12.34 

19.0 

! 1 1569 

J9.33 

20.9 

1 20269 I 

31 83 

20,1 

1 20264 

31.83 

12 0 

1 20714 

31 83 

35 0 

1 20940 

32 59 

18.6 

1 21914 

32.69 

15 2 I 

1 22106 

32 . 59 

9 7 

1 22384 

32.59 

22 0 

1 3441 

37 77 

19 2 

1 3448 

37 82 

22 0 

1 34416 

1 7028 

37 82 

62 23 


(Zettnow, Pogg. 143. 474.) 


Sp. gr. of CrO s +Aq (H 2 Cr 04 +Aq). M>= 
according to Mendelejeff at 15°: Z=ac- 
cording to Zettnow, calculated by Ger- 
lach (Z. anal. 27. 300). 


B -pt. of CrOa+Aq at ord. pressure. 




10 81 
24 08 
30 47 
45 15 
54 50 
61 54 

71 24 sat. solution 


-1. m HjSO<; the solubility is least when 
the acid contains 66% H 2 SOi (Schrotter), 
84.5% HjSOi (Bolley). 

Very sol m H 2 S0 4 of 1.85 sp. gr. SI. sol 
cold KHSOj+Aq (Fritzsche.) 

The statement that CrOs is msol. in acids 
is incorrect. 2.85 g (ignited) arc sol. in HNO s 
to the extent of 2.58 g. 0.81 g. (ignited) are 
sol. in HNOj to the extent of 0.77 g, (Jovit- 
sohitsoh. M 1909, 30. 48 ) 

Practically insol in POClj (Walden, Z 


Sol in alcohol with deoomp. 

Sol in anhydrous ether. 

Sol in acetic anhydride. (Fry, J. Am. 
Chem Soc 1911, 33. 702 ) 

Sol m acetone. (Naumann, B 1904,4328.) 
Sol. m benzonitnie (Naumann, B, 1914, 
47, 1369.) 

Sol in methyl acetate (Naumann, B 
1900,42.3790.) 

Difficultly sol. in ethyl acetate (Neu- 
mann, B. 1910, 43. 314 ) 


Chromium oxide, Cr 5 0»=2Cr 2 0j, CrO s , 
Cr 8 0 i 5 = 3 Cr 2 05 , 2CrO„. 

CrOj=Cr»Oi, CrOj. 

Cr60i 3 =Cr 2 0 a , 3CrOj 
Cr 0 O»=Cr 2 O 3| 4CiOa. 

See Chromate, chromium. 


Chromium pe) oxide, Cr 2 0?(?) 

More sol. m ether than m H 2 0. Ether 
solution is somewhat moie stable than aque- 
ous solution, (Aschoff, J. pr. 81. 401.) 

Formula is CrOs, H»0 2 (Moissan, C. R. 
97. 96.) 


Chromium peroxide ammonia, CrOi, 3NH 5 . 
Sol. m H 2 0 with partial decomp . 

SI sol. in NIROH+Aq. 

Sol. with deoomp. in 20% acetic acid. 
(Hofmann, B. 1905, 38. 3060.) 


Chromium Mi oxide potassium cyanide, 
Cr0 4 , 3KCN. 

Sol in H 2 0. Insol. m other ordinary 
solvents (Wiedp, B. 1899, 32, 381.) 
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CHROMIC OXYCHLORIDE 


Chromic oxychloride. 

From Cr 2 0 3 . Sol. in H a O as long as 1 mpl, 
CrClj is present for 2 pz mols Cr 2 OoHj ( Ord- 
way, Sill Am J. (2) 27. 197 ) 

Cr 2 0 3 , 2CrCl s . Sol. m H a O. (Kletzinsky, 
Zeit. Ch. I860. 277.) 

Cr 2 0 3) CrCl 3 =CiOCl. Anhyihom Only 
partly sol. in II 2 0. 

,+3H 2 0. ' Very deliquescent, and sol m 
HaO. (Peligot.) 

Cr 2 0 3 , 4Ci'Cl 3 +6H 3 0 =Ci J OCl 1 +2H a O 

(Poligot, J. pr. 37. 38 ) 

+9H 2 0=Cr 2 0C'l 4 +3H 2 0. Sol m H»0 
(Moberg); =Cr 2 (0H).Cli+2H 2 0 (Schift, 
A. 124. 157.) 

Cr 2 0 3) 7CrCl 3 =Cr 3 OCl7 Very sol m PI 2 0 
with deeomp. (Besson and Foumioi, 0 R 
1900, 148. 119-1.) 

Cr.O a , SCrCl 3 +24H 2 0. Sol. in II 2 0 (Mo- 
berg); = Cr 2 (0II)Cl 8 +4H 2 O. (Scluff, l. c ) 

(Cr0 2 ) 3 Cl 2 . (Pascal, C. Ii. 1909, 148. 
1464.) 

CrACli. Insol. m HjO (Pascal, C R. 
1909, 148. 1404.) 

From Cr0 3 

Sec Chromyl chloride. 


Chromic oxychloride potassium chloride, 
CrOCl 3 , 2KC1. 

Decoinp, in the ail. 

Sol. in cone HC1 without decomp (Wem- 
land, B 1906, 39. 4043.) 


Chromic oxychloride rubidium chloride, 

CrOCls, 2RbCl. 

Decomp, in the air. 

Sol. in cone. HC1 without decomp (Wem- 
land, B 1900,89.4045.) 


Chromium oxyfluoride, Ci0 2 F 2 . 
See Chromyl fluoride. 


Chromium phosphide, CrP. 

Insol. in acids, but a trace dissolves in 
aqua regia. Insol. m HF+Aq. (Berzelius.) 

Not attacked by acids or by aqua regia. 
(Granger, C. N. 1898, 77. 228.) 

Insol. id all acids except a mixture of HNOj 
and HF. (Mnionneau, C. R. 1900, 130. 
058.) 

IiiBol. in mineral acids. (Dieckmann, Z. 
anorg, 1914, 86. 295 ) 

Insol. in aqua regia (Granger, C. R 
1897, 124, 191). 

Cr 2 Ps. Insol in mineral acids. (Dieok- 
niann, Z. anorg. 1914, 86. 295 ) 


Chromous selenide, CrSe. 

(Moissan, C. R. 90. 817.) 

Chromic selenide, Cr 2 Se t . 

Insol. in H a O. (Moissan, C. R. 90. 817.) 


Chromic potassium selenide, KjCr 2 Se 4 , 
Insol in HC1 Easily sol m cone. HN0 3 . 
(Milbauer, Z anoig. 1904, 42. 451.) 


Chromium siheide, Cr>Si 

il. in fused KN0 3 ; insol in cold HC1 and 
aqua regia 

Insol in HF+Aq ( Moissan, C. R 1895, 
121. 025 ) 

CiSi 2 Sol. ui HF. Insol in HC1 and 
aqua regia (Cluilmot, Am. Ch J. 1897, 19. 
69) 

Cr 3 Si 2 Insol. in dil. HC1, sol in warm 
cone. IIC1 and m HF, insol. m HNO s and 
H 2 S0 4 (Lebeau, C. R. 1903, 136. 1330.) 

Cr 3 Si Sol. in HF; insol. in other acids, 
sol. in fused KOH and fused alkali nitrates 
and carbonates. (Zettcl, C R. 1898, 126. 
834.) 


Chromous sulphide, Cl'S 
Insol. in H 2 0 or K 2 S+Aq, (Peligot.) 
Easily sol, in acids. (Moissan, C. R. 90. 
817.) 

Sol m cold cone, acids. 

Sol m molten alkalies (Mourlot, C. R 
1895, 121. 944.) 

Mm Daubrelite 


Chromic sulphide, Ci 2 S 3 
Insol. in HaO or alkali sulphides + Aq , SI. 
attacked by HCl+Aq (W. Mtlller, Pogg. 
127.404) 

HNOj+Aq decomposes or not according 
to mothqd of preparation Easily deeomp. 
by aqua legia. 

Insol m caustic alkalies +Aq. 

Insol in K 2 S+Aq (Berzelius.) 


Chromochromic sulphide, Ci'sS 4 , =CrS, 

c r2 s 3 . 



Chromic zinc sulphide, Ci 2 ZnS4. 
(Grbger, W A. B. 1880, 81. 534.) 


Chromicyanhydric acid. 


ie, Gd 3 [Cr(CN)o] 2 . 


Readily sol. in an excess of IiCN and m 
NH 4 OH+Aq Deeomp. by cono. HCI, 
HN0 3 or H 2 S0 4 . Slowly deeomp. by cold, 
rapidly by hot dil HCI, HNO s , or H 2 S0 4 . 
Quickly dissolved by aqua regia. Deeomp. 
by boding with Na 2 0 2 , by NaOH+Aq and 
by Na 2 COa+Aq. Slowly deeomp. by boiling 
acetic acid. (Cruser and Miller, J. Am. 
Chem. Soc. 1006, 28. 1130.) 


Cobaltous chromicyanide, Co 3 [Cr(CN)o]s. 

Sol. in cold, readily sol. in hot cono. HCI 
or H 2 S0 4 . SI. sol, even m boding cone. 



CHROMOSULPHURIC ACID 


HNOo Slowly sol. in cold dxl. H 2 S0 4 , HC1 
01 HN0 3 . Readily sol. m boiling dll. HC1 or 
H 2 S 04 . Deeomp. but not entirely dissolved 
by .aqua regia. Readily sol m’an excess of 
ICON. Decomp by NH„OH, NaOH or 
NajCOa+Aq Decomp by boiling with 
Na a 0 2 . Insol 111 cold or boding acotu: acid 
(Oruser and Miller.) 

Cuprous chromicyanide, Cu 3 Cr(CN)o 
Sol in KCN, cold cone, or boiling dll. 
IINOj+Aq Slowly sol. in cold cone. II2SO4, 
still more slowly sol mdil H a SO, but rapidly 
sol in hot dil. and cone. H2SO4. Readily 
deeomp, by aqua legia Decomp, by dll 
or cone HC1, slowly going into solution m 
the cold, but quickly on boiling. (Cruser 
and Miller.) 

Cupric chromicyanide, Cu 3 [Cr(CN) 6 ] 2 . 

Slowly sol. m cold dd HC 1 , HNO.or H1SO4: 
on boiling the first two readdy dissolve it, 
but the HjSOj dissolves it only slowly. Sol 
111 aqua regia or cold cone H 2 SO 4 . Readily 
sol. 111 cold or hot cone. HC 1 Deeomp. by 
cold, dissolved by boding HN0 3 . Deeomp. 
by boding Na a O a + Aq Deeomp. by NH 4 OH, 
NaOH or Na a C0 3 -f-Aq. Readily sol. in 
an excess of KCN +Aq, Insol. in cold acetic 
acid (Cruser and Miller ) 

Nickel chromicyanide, Ni 3 [Cr(CN) 3 ] 2 . 

Slowly sol. in cold, readdy boI. m hot dil 
HQ, HNO„ or H a S0 4 . Slowly sol m cold, 
1 cadily sol. m hot cone H a SO,, HC1 or 
HN0 3 . Slowly deeomp by cold, rapidly 
by boiling aqua regia. Readily sol in excess 
of KCN Sol m NHiOH+Aq. Deeomp. by 
NaOH, Na 2 C 0 3 +Aq or Na a O a +Aq. Insol. 
in cold, si sol. in boiling acetic acid. (Cruser 
and Miller ) 

Potassium tballous chromicyanide, 
K a TlCr(CN)». 

(Fischer and Benzian, Ch, Z. 1902, 26. 50 ) 

Thallous chromicyanide, Tl 3 Cr(CN) 3 . 

Easily sol. in II a() (Fischer and Benzian, 
Ch. Z. 1902, 26. 50 ) 

Zmc chromicyanide, Zn 3 [Cr(CN)o] 2 . 

Insol. in II a O. Sol. m excess of NH4OH, 
NaOH and ICCN+Aq. Deeomp. by Na a CO, 
+Aq. Sol. in cold dd. HC1. Slowly sol. 
m dd H2SO4 and in dil HNO„. By boiling 
with dd. acids a clear solution is quickly 
obtained. (Cruser, Dissert 1906.) 

Chromisulphocyanhydric acid. 

Caesium chromisulphocyamde, 
Cs 3 Cr(SCN) 6 +2H a O. 

Less sol. in H a O than K salt (Osann, 
Dissert. 1907.) 


Lithium chromisulphocyamde, 

. Li 3 Cr(SCN)o+H a O. 

Extremely deliquescent. (Osann.) 

Rubidium chromisulphocyamde, 
Rb 3 Cr(SCN) e +4H a O. 

Appreciably less sol 111 H a O and alcohol 
than the K salt. (Osann.) 

Chromocyandric acid, H 4 Cr(CN) 3 . 

Deeomp. rapidly on air. Sol. in H a O 
(Moissan, A. ch. ( 6 ) 4. 144 ) 

Potassium, chromocyanide, K,Cr(CN)o. 

Very sol. m H 2 0; 100 pts H a O dissolve 
32 33 pts, at 20°. Much more sol. in hot 
H 2 O. Insol in alcohol, ether, benzene, or 
cldoioform. (Moissan, A oh. ( 6 ) 4. 136.) 
Above salt was K 3 Ci(CN)o (Christensen.) 
+3H«0 (Christensen, J. pr. (2) 31. 106.) 

Chromoiodic acid, Cr0 3 , HI0 3 +2H a 0. 
Deliquescent (Berg, C. R. 104. 1514.) 

Ammonium chromoiodate, Cr0 3j NH,I0 3 + 
H a O. 

Moderately sol in H 2 0. (Borg ) 

Lithium chromoiodate, Cr0 3 , LiIO a +H a O. 
Very sol in H 2 0. (Borg.) 

Magnesium chromoiodate. 

Sol.mH.0. (Berg) 

Potassium chromoiodate, CiO a , KIO a . 
S 0 I. 111 H 2 O. (Berg.) 

+H«0 =KCrIH a 07 . SI. deeomp. by II a O. 
(Blomstrand, J. pr. ( 2 ) 40. 331.) 

Sliver chromoiodate, Cr0 3 , AgIO s 
SI. attacked by cold, lapidly deeomp. by 
hot H a O. (Berg, C. R 111.42.) 

Sodium chromoiodate, Cr0 3 , NaI0 3 +H 3 0. 
Very sol. in H 2 0. (Berg.) 

Chromosulphocyanhydric acid. 

Sodium chromosulphocyanide, 
Na 3 Cr(SCN) 5 +10, or HII a O. 

Unstable. 

Deeomp. by H a O (Koppel, Z. anorg. 
1905, 45. 360.) 

Chromosulphuric acid, H a Cr a (S 04 ) 4 . 

Sol. in H a O in all proportions, but solution 
is easily deeomp. on standing or boiling. 
(Recoura. Bull. Soc. (3) 9. 586.) 

H4Cr a (S04)». As above. 

H 3 Cr 3 (S 04 )«. As above 



CHROMOSULPHATE, AMMONIUM 


Ammonium chromosulphate, 
(NH 4 ),Cr 2 (S04)4+5H a 0. 

Sol in H a 0 after a few minutes. (Recoura.) 

Chromium potassium chromosulphate, 
[0r 2 (S0 4 ) 3 Cr0 JK*. rCr 2 (S0«),(Cr04) 2 ]K4, 
and [Cr.,(S0 4 ) 3 (Ci-04) 3 ]K„. 

Sol. in HaO. (Recoura, Bull Soc. 1897, (3) 
17. 934 ) 

Potassium chromosulphate, IC 2 Cr 2 (S04)4+ 
4H 2 0. 

Sol in H 2 0 in a few minutes. (Recoura, 
Bull. Soc (3) 9. 590.) 

Sodium chromosulphate, Na 2 Cr 2 (S04)4+ 
10H„O. 

As K salt. (Recoura ) 

Chromotelluric acid. 

Ammonium chromotellurate, 

2(NH 4 ) 2 0, 4Cr0 3 , TeOj 
Sol in H 2 0. (Berg, C R. 1011, 162. 1588.) 

Potassium chromotellurate, 

2K 2 0, 4Cr0s, TeO„. 

SI. sol. in cold I-I 2 0 without decomp. 

Sol in boiling H 2 0. (Berg, Bull. Soc. 
1911, (4) 9. 583.) 

Chromous acid, H 2 Ci 2 04=Cr 2 0a, H 2 0. 

Chromic hydroxide shows slightly acid prop- 
erties, and salts corresponding to the above 
acid are known. 

Al uminum ferrous magnesium chromite 
(chrome iron ore), (Fe, Mg)0, 

(Cr 2 , Al a )O s . 

Insol. in H s 0 or acids, even a mixture of 
H 2 S04 and HF (Ebelmen.) 

Barium chromite, BaCr 2 C>4. 

Insol. in H 2 0. (Gerber, Bull Soc 1,2) 27. 
436.) 

Barium (e/rachronute, BaO, 4Cr 2 0 3 
Undecomp, by steam at red heat; msol 
in HC1, H 2 SOi, HNO„, sol in fused KOH+ 
KNO s ; decomp, in the air. (Dufau, C. R. 
1896, 122. 1126.) 

Cadmium chromite, CdCr-AL. 

Not attacked by acids. (Viard, C. R 109. 
142.) 

Calcium chromite, CaCr 2 C>4 
Insol. in H 5 0. (Gerber, Bull. Soc. (2) 27. 
436.) 

-Insol. in HC1, HF, HNO„, H 2 S0 4 ; sol. in 
gaseous HC1 and HF at red heat; sol. in 
fused KOH, KNO*, KC10 a , K a C0 3 . (Dufau, 
C. R. 1895, 121. 690.) 


2CaO. Cr 2 0 3 Insol. m H 2 0, KOH, or 
NILOH+Aq, slowly decomp. by H 2 C0 3 , 
or M 2 C0 3 +Aq; insol. in sugar solution 
(Pelouze, A. ch. (3) 33. 9.) 

4Ca0,Cr 2 0 3 . Attacked by PI 2 0. (Mois- 
san, C. R. 1894, 119. 188.) 

Cobaltous chromite, CoCi 2 04. 

(Elliot, Dissert, GSttmgon, 1862.) 

| Cuprous chromite, Cu 3 0, Cr 2 0 3 . 

Insol. in HNOo+Aq(sp. gr 1.4). (Wahler, 
Z. phys. Cb. 1908, 62. 445.) 

Cupric chromite basic, 5CuO, 4Cr 2 0 3 . 

(Wahlei, Z phys. Ch. 1908, 62. 445.) 
Cupric chromite, CuCr 2 0 4 . 

Not attacked by HN0 3 +Aq (Persoz, A. 
ch (3) 26. 283.) 

Not attacked by cone. HC1. 

Insol. in dil. acids. (Wohler, Z. phys 
Ch. 1908, 62. 446.) 

CuO, 3Cr 2 0 3 . (Rosenfeld, B. 1879, 12. 
958.) 

Glucmum chromite, GlCr 2 04. 
fnsol. m H a O. (Mallard, C. R 106. 1260.) 

Iron (ferrous) chromite (chrome iron ore). 
See Chromite, aluminum ferrous magne- 


Iron (ferroferric) chromite, FeO, Fe 2 0 3 , Ci 3 0 3 
Not attacked by HCl+Aq. (Ebelmen ) 

Iron (ferrous) magnesium chromite. 

Insol. in HCl+Aq Scarcely attacked by 
H 2 S0 3 . 

Lead chromite, PbCi 2 0 4 . 

Ppt Insol. in KOH+Aq (Chancel, 
C. R. 48. 927.) 

Lithium chromite, Li 2 Cr 2 0 4 . 

Very si. sol. m acids (Weyberg, C. C. 
1906, II. 1669 ) 

Magnesium chromite, MgO, 2Cr 2 0 3 . 

Insol. in H 2 0. (Nichols, Sill. Am. J. (2) 
47. 160 

MgCr 2 Cb Insol m acids or alkalies, ex- 
cept boiling HjSCL. (Schweitzer, J. pr. 39. 
259) 

Could not be obtained. (Viard, Bull. Soc. 
(3) 6. 934.) 

Easily attacked by boiling H 2 S04+Aq. 
Less easily by HC1 or HF+Aq not at- 
tacked by bodmg HNO s (Dufau, C R. 
1896, 123. 886.) 

2MgO, Cr 2 0 3 . Insol. m H 2 0 or acids. 
(Nichols.) 

5MgO, 4 Gi- 2 0 3 . Insol. in acids. (Viard, 
C. R. 112. 1003.) 

3 MgO, 2Cr 2 0j. As above. (V.) 



COBALT AMMONIA COMPOUNDS 


Manganese chromite, MnCr 2 0 4 . 

Entirely insol. in acids. (Ebelmen, A. 
oh. (3) 33. 44 ) 

Zinc chromite, ZnCr a 0 4 . 

Insol. m acids and alkalies (Viard, C. R. 
109. 142 ) 

+ iH 2 0. (Chancel, C R. 43. 927.) 

3ZnO, 2Ci 2 Oa As above. (Viard, C. R. 
112. 1003.) 

6ZnO, 6Cr a O s . As above. (V.) 

8ZnO, 3Cr 2 O a . (Grhger, M. 1904, 26, 


Cobalt, Co. 

Not attacked by H 2 0 
Sol m dil. IIC1, or H 2 S0 4 , or HNO s +Aq. 
Cono. hot II 2 S0 4 , and HNO a decomp. with 
evolution of S0 2 or NO gas. 

Exists also m passive state. See Iron. 
’ (Niokles, J pr. 61. 186.) 

Sol. in cone. KOH+Aq when in finely 
divided state. (Winkler, J. pr 91. 211.) 

Sol. in NII 4 OH+Aq in presence of air. 
(Hodgkinson and Bellairs, C. N. 1895, 71. 73 ) 


Chromovanadic acid. 


Sol. in H 2 0 (Ditte, C. R. 102. 1105.) 

Chromyl amide, Cr0 2 (NH a ) a . 

Sol. in H a O (Ohly, C N. 1899, 80. 134.) 

Chromyl suhchloride, (Ci0 2 ) 5 Cla, 
Dehquescent, sol. m H 2 0 with decomp., 
msol. m dry ether (Pascal, C. R. 1909, 
148, 1463.) 

Chromyl chloride (chlorochromic acid) . 
CrO a Cl 2 . 

Decomp by II a O with evolution of much 
heat. Sol. in glacial acetic acid without de- 
composition. 

Sol. in CC1 4 , C 6 H 6 , (mol. wt. det.)., (Oddo, 
Gazz. oh. it. 1899, 29 (2) 318; Chcm. Soc. 
1900, 78. (2) 75.) 

7’nchromyl chloride, Cr 3 OoCl 2 . 

Dehquescent Sol. m H a O with gradual 
decomposition. Sol in cone HCl+Aq. 
(Thorpe, Chem Soc. (2) 8. 31.) 

Scarcely sol. m CS 2 , 

Sol m alcohol and ether (Rawson, C. N. 
1889. 69. 185 ) 

Chromyl chicndes. 

From Cr 2 O s . 

See Chromium oxychlorides. 

Chromyl chloride nitrogen iWroxide, 
CrsCUOi, 2NO a . 

Sol. m H a O with decomp. (Thomas, G. R. 
1S99, 129. 828.) 

Chromyl fluoride, Cr0 2 F 2 . 

Decomp by H a O with evolution of heat. 
(Oliven, Gazz. ch, it. 16. 218.) 


aluminum, Al a O a , Si0 2 + 


Cobalt ammonia compounds. 

See — 

Anhydrooxycobaltamine compounds, 

Bromotetramine cobaltic compoxmds, 
BrCo(NH a ) 4 X 2 . 

Bromopurpureocobaltic compounds, 
BrCo(NHj) e X a 

Carbonatotetramine cobaltic compounds, 
(CO,)Co(NH,) 4 X 

Chlorotetramine cobaltic compounds, 

’ ClCo(NH 8 ) t X 2 

’ Chloropurpureo cobaltic compounds, 

C1Co(NH 3 ) 6 X 2 

Croceocobaltic compounds, 

: Co(NH,),(N0 2 ) 2 X 

Decamine cobaltic sulphite, 
i Co a (NH 3 ) 10 (SO a ) J . 

Diamine cobaltic nitrites, 
Co(NH 3 ) 2 (N0 2 ) 4 M. 

, Dichiocobaltlc compounds, Co(NH 5 )jXj, 

Flavocobaltic compounds, 
(NO a ) a Co(NH 3 ) 4 X. 

Fuscocobaltic compounds, 
(OH)Co(NH 3 ) 4 X 2 . 

. Iodotetramine cobaltic compounds, 

1 ICOINHjI^s. 

Luteocobaltic compounds, Co(NHj)eX a . 

Melanocobaltic compounds, 

[Co(NH 3 ) 3 Cl 2 ] 2 , nh 2 ci. 

Nitratotetramme cobaltic compotmds, 
(NO t )Co(NH,) 4 X 2 . 

Nitratopurpureocobaltic compounds, 
(NO)jCo(NH 3 ),X 2 

Nitritocobaltic compounds, 
(NO a )Co(NF,),X a . 

Octamine cobaltic compounds, 

Co 2 (NH 3 ) 8 X„. 

( =Tetranune cobaltic compounds, 
Co(NH,) 4 X,. 


Co(NH,) t X,. 

Roseocobaltic compotmds, 
Co(NH,),(OH a )X 3 . 

Sulphatotetramine cobaltic compounds 
(S0 4 )Co(NH 3 ) 4 X. 

Sulphatopurpureocobaltic compounds, 

(S0 4 )Co(Nfr 3 ) l X. 



280 


COBALT ARSENIDE 


“ Tetramine cobaltic ” compounds, 

Co(NHa)oX s . 

Xanthocobaltic compounds, 
(NO a )Co(NH 8 ) 6 X 2 . 

Cobalt arsenide, CoAs. 

As Co 3 Asa. (Ducelliez, C R 1908, 147. 
425 ) 

CoAsa. As CojAsa. (Ducelliez, C. R. 
1908, 147. 425.) 

Co 2 As3. As CoaAs". (Ducelliez, C. R. 
1908, 147. 425.) 

CosAs 2 . Very si. attaoked by hot oonc. 
HC1, less by H 2 SO<. Easily sol. m HNO„ 
and aqua regia. SI. attacked by fused al- 
kalies and , alkali carbonates. (Ducelliez, 
C. R. 1908, 147. 425.) 

CoAsa. Min SkuUenidile. Sol in HNOa 
+Aq, with separation of As 2 O a . 

Cobalt arsenide sulphide, CoAsa, CoS 2 . 

Min. Cobaltite. Sol. m HNOa+Aq, with 
separation df S and As 2 O a 

Glancodole. Completely sol. in HNOj-f 
Aq, 

Cobalt azoimide, basic, Co(OH)N a 
Insol. in H 2 0. 

Sol. in HN 3 +Aq. (Curtius, J. pr. 1898, (2) 
58. 300.) 

Cobalt potassium azoimide, KNj, Co(N s ) 2 . 

Sol. in H 2 0 , Aq solution decomp, on boding. 
(Curtius, J. pr. 1898, (2) 58. 301.) 

Cobalt boride, Co s B. 

Attacked by HNO a . (Jassonneix, C. R. 
1907, 146. 240,) 

CoB, Decomp, by moist air and by al- 
kali nitrates, chlorates, hydroxides and car- 
bonates: decomp, by steam at red heat and 
by acids. (Moissan, C. R. 1890, 122. 425.) 


CoB 2 . (Jassonneix, C. R. 1907, 146. 241.) 
Cobaltous bromide, CoBr s . 

Deliquescent. Sol in HaO, alcohol, and 


06.7 60.8 68.1% CoBr 2 . 

(fitard, A. oh. 1894, (7) 2. 542.) 

Nearly insol in AsBrj, (Walden, Z. anorg. 
1902, 29. 374.) 

Sol. in SOaCl(OH). (Walden.) 

Sol. in quinoline. (Beckmann and Gabel, 
Z. anorg. 1906, 61. 236.) 

lg. CoBra is sol. m 9.74g. methyl acetate 
at 18°. Sp. gr. 1874° of sat. solution =1.013. 
(Naumann, B. 1909, 42. 3792.) 


Difficultly sol, in ethyl acetate. (Nau- 
mann, B 1910,43.314.) 

Sol m acetone (Eidmann, G. C. 1899, 

11. 1014; Naumann, B. 1904, 37. 4328.) - 
Mol. weight determined m pyridine 

(Wemer, Z. anorg. 1897, 15. 24.) 

+2, and 6H 2 0 (Hartley, Chem Soc (2) 

12. 214.) 

Cobaltous hydrazine bromide hydrazine, 
2CoBr 3 , dNaTLHBi', N a H 4 (?). 

Sol. m H s O with decomp (Ferratim, C A 

1912. 1613.) 

Cobaltous mercuric bromide, basic, 

CoBra, HgBra, 6CoO+20H 2 O. 

(Mailhe, A. ch. 1902, (7) 27. 369.) 

Cohalt stannic bromide. 

See Bromostannate, cobalt. 

Cobaltous bromide ammonia, CoBr a , 6NH S . 

Sol in HaO with residue of cobalt hydrox- 
ide. (Rammelsberg, Pogg. 56. 245.) 

Cobaltous bromide hydrazine, CoBra, 2N a H<. 

Decomp, by boiling with H 2 0 ( Franz en, 

Z. anorg. 1908, 60. 270.) 

Cobalt carbonyl, Co(CO) 4 
Insol. in HjO. More or less sol. in CS 2) 
ether, alcohol and Ni(CO) 4 Relatively 
stable with non-oxidizing acids. Quiokly 
decomp, by oxidrng acids (Mond, Hirtz 
and Cowap, C. N 1908, 98. 165.) 

Cobaltous chloride, CoCl 2 . 

Deliquescent Sol. m HaO with evolution 
of heat. 100 pts. H a O dissolve 43.3 pts CoClj 
at 0° (Engel, A. ch. (6) 17. 355.) 



Sp. gr. of CoClj+Aq containing— 

5 10 12 20 25% CoCla. 

1.0496 1.0997 1.1579 1,2245 1.3002 

Sat. solution, 1.3613. 

(Franz, J. pr. (2) 6. 284.) 

Sp gr. of CoCla+Aq containing in 1000 g. 
HaO, g CoCI 2 +6HaO— 

119 g.(= Mmol.) 238 357 470 594 

1.065 1,101 1.141 1.177 1.209 

833 952 1071 1190 

1.238 1.264 1 287 1.309 



COBALTOUS CHLORIDE 


Containing g. CoCIj (anhydrous) — I 1Q0 

35 g.( = Vi mol.) 130 195 260 325 390 CoCh 


1.058 1 .112 1.164 1.213 1 260 1 304 

" (Gerlaoh, Z. anal. 28. 466 ) 

Sp. gr of CoCL+Aq at room temp con- 
taining: 

7.97 14 858 22.27% CoCl 2 

1.0807 1.1613 1 2645 

(Wagner, W Ann. 1883, 18. 267.) 


lg. CoCIj is sol. in 271g. methyl acetate 
at 1S°. Sp gr. 1874° of sat. solution = 0,938. 
(Naumann, B. 1909, 42. 3791 ) 

Difficultly sol. in ethvl acetate. (Nau- 
mann, B 1910, 43. 314.) * 

100 pts. acetone dissolve 8.02 pts. anhy- 
drous CoCIj. (Krug and M‘ Elroy, J. Anal. 
Ch. 6. 184.) 


Sp. gr. 1.012380 1.03049 1.05492 1.09118 


Sp.gr 1.11847 1.17502 1.23637 
(Jones and Pearce, Am. Ch J. 1907, 38. 711 ) 

Sp. gr. of CoCla+Aq. at 25°. 


(Laszczynski, B. 1894, 27, 2286.) 

Sol. m acetone (Eidmann, C C. 1899, II 
1014.) 

1 g. CoCIj is sol in 36.4 g. acetone at 18°. 
Sp. gr of sat. solution 18 o /4° = 0 825 (Nau- 
mann, B 1904,37.4334.) 

100 g acetonitrile dissolve 4.08 g. C0CI2 at 
18°. (Naumann and Seiner, B. 1914, 97. 249.) 

Sol. in quinoline. (Beckmann and Gabel, 
Z anoig. 1900, 51. 236 ) 

Solubility in pyridine at t°. 


(Wagner, Z phys Ch. 1890, 5. 37.) 

Solubility in HCl+Aq at 0° = Mmols. ' 

CoCIj in mgs. in 10 00m. of solution. ' 
HCl=mols. HC1 in mgs. m ditto. H 2 0 
=g. H 2 0 


(Engel, A, ch. (6) 17. 355.) 

Insol. in liquid NH S . (Franklin, Am. Ch. 
J. 1898 ; 20. 827.) 

Sol in alcohol 

Sat. solution in alcohol (0 792 sp. gr.) con- 
tains 23.66 % CoCIj and has sp. gr. = 1.0107. 
(Winkler, J. pr. 91. 209.) 

Very sol. in ether. 

100 pts. absolute ether dissolve only 0.021 g. 
CoCIj. (Badtker, Z. phys. Ch. 1897, 22. 
511.) 


(Pearce and Moore, Am. Ch. J. 1913, 50. 226.) 
Mol. weight determined in piperidine, 


Sol. m urethane (Castoro, Z anorg 
899, 20. 61.) 

+fef 3 0. 



282 


COBALTOUS HYDRAZINE CHLORIDE 


+2H 2 0. Very deliqueacent (Bersoh, 
J. B. 1867. 291.) 

17.16 pts. sol. in. 100 pts. acetone at 0°' 

17.06 “ “ 100 " “ “ 25° 

(Laszczynski, B. 1894, 27. 2287.) 

+4HjO. Deliquescent. (Bersch.) 

+6H s O. Not deliquescent. Easily sol. 
ra HaO. 

Solubility of CoClj -f-6H 2 0 m ethyl alcohol 
+Aq at 11.5° under addition of increasing 
amounts of CoClj. 

P=Pereent of alcohol by volume 

G=Gram8 of CoCl 2 added. 

Cc = Grams of CoCl 2 in 6 cc. of the solution. 

Gw =Grams of water in B cc. of the solution, 
calculated from 

(1) the water content of the alcohol. 

(2) the water of crystallization which had 

gone into solution. 

(3) the water held mechanically in CoCls 
• +6H s O 


0 0 
0 0 
0.194 
0.40C 
0.612 
0,813 
1.022 
1.240 
1.440 


0 834 
0 553 
0 483 
0 5C0 


(Bodtker, Z. phys. Ch 1897, 22. 508 ) 

Easily soluble in absolute ethyl alcohol. 
100 pts absolute alcohol dissolve at room 
temperature 56.20 pts. CoCl 2 . Water pre- 
cipitates C0CI2+6H5O from a' solution of 
CoClj in absolute alcohol. (Bbdtker.) 

100 pts. absolute ether dissolve 0291g. 
CoCl 2 +6H 2 0 (Bodtker, Z. phys. Ch 1897, 
22. Slid 

Anhydrous ethylene glycol dissolves 
10.6% CoClj+OHjO at 16.4°. (de Comnck, 
Chein. Soc 1904, 86, (2) 741 ) 

Cobaltous hydrazine chloride, 

CoClj, 2N 2 H j HC 1+2^H 2 0 
Sol. in HjO (Ferre tun, C. A. 1912. 1613.) 

Cobaltous Iodine chloride, CoCl 2 , 2IGl«-f 
8HjO. 

Hygroscopic. Decomp, by H s O CCh 
separates IC1 3 (Weinland and Schlegel- 
mdeh, Z. anorg. 1902, 30. 137.) 

Cobalt lithium chloride, CoCl 2 , LiCl+3H s O. 

Very deliquescent. Sol. in H 2 0 with de- 
comp. Sol. in LiCl+Aq without decomp. 
Sol. m alcohol without decomp. (Chassevant, 
A. ch. (6) 30. 27 ) 


Cobaltous mercuric chloride basic, GoCl,. 
HgCl 2 , 6CoO+20H 2 O. 

(Mailhe, A ch 1902, (7) 27. 369.) 

Cobaltous mercuric chloride, CoCl 2 , HgCl 2 . 
Very deliquescent, (v. Bonsdorff.) 

Cobaltous thallic chloride, 2T1C1 S , CoCb-(- 
8H 2 0. 

Hydroscopic: can be cryst. from H s O. 
(Gewecke, A. 1909, 366. 222.) 


Cobaltous tin (stannic) chloride, CoCl 2 , SnCl 4 
+6H 2 0 

See Chlorostannate, cobaltous. 


Cobaltous chloride ammonia, CoCl 2 , 2NH 3 . 

Decomp, by H 2 0. (F. Rose.) 

CoCl 2 , 4NH 3 Decomp by H s O (H. 
Rose ) 

CoClj, 6NHj Deoomp. by H 2 0. Sol. in 
dil. NHjOH+Aq with ease, but difficultly in 
cone NH 4 OH-fAq. Insol. in absolute 
alcohol (Frerny.) 


Cobaltous chloride hydrazine, CoClj, 2N a H 4 . 
Insol. m cold H 2 0. 

Slowly decomp by cold, rapidly by hot 
H 2 0. 

Easily sol. m dil acids and NH 4 OH+Aq, 
(Franzen, Z anorg 1908, 60. 270.) 

Cobaltous chloride hydroxylamine, 

CoClj, 2NH 2 OH. 

Deoomp. in the an; sol m H 2 0 (Foldt, 
B. 1894, 27. 403.) 


Cobaltlc chloride hydroxylamine, 

CoClj, 6NHjOH. 

Insol in alcohol. 

Soln m acidified H 2 0 without deoomp,; 
I sol in cone H 2 S0 4 without deoomp 
(Feldt, B. 1894, 27. 404.) 


Cobaltous fluoride, CoF 2 

SI. sol. in HaO; insol. in alcohol and ether, 
slowly attacked by cold HC1, H 2 S0 4 . or HNO s 
+Aq. (Poulenc. C. R. 114. 1429.) 

Insol m liquid NHj. (Gore, Am. Ch. J. 

598 29, 827 ) 

+2H 2 0 Sol. in a little H 2 0 without de- 
comp. Decomp, mto oxyfluoride by boding 
with much H 2 0. Sol. in HF+Aq. (Ber- 
zelius.) 

+4H a O. Two modifications. 

Solubihty of a mod. at ?° =2.2328 % 

“ “ /8 “ “ “ =2.3203 %. 

(Costachescu, Ann. Sci. Univ. Jassy, 1912, 
7, 1, 10.) 


Cobaltic fluoride, C0F3. 

Sol. in cone. H 2 S0 4 , (Bavbien, Chem. 
Soc. 1905, 88, (2) 393.) 



COBALTOUS IODIDE 


Easily sol in H 2 0 and dil. acids 
Sol. in NH 4 OH+Aq with docomp. (Bolun, 
Z. anorg. 1905, 43. 330.) 

Cobalt columbium fluoride. 

See Fluocolumbate, cobalt. 

Cobaltous iron (ferric) fluoride. 

CoF 2 , FcF 2 +7H 2 0. 

Sol in dil. HF +Aq (Weinland, Z. unorg. 


(Christensen, J pr. (2) 34. 41.) 

Cobalt molybdenyl fluoride. 

See Fluoxymolybdate, cobalt. 

Cobaltous potassium fluoride, CoFa, KF. 

SI. sol. m HjO; less in ethyl or methyl 
alcohol, insol. in amyl alcohol or benzene 
Decomp, by hot H 2 S0 4 . (Poulenc, C. R. 114. 
747.) 

+H 2 0. SI sol in HaO. (Wagner, B 19. 
896.) 

CoF s , 2KF 

Cobaltous sodium fluoride, CoFa, NaF+IIjO. 
Sol. in HaO. (Wagner, B. 19. 896.) 

Cobaltous stannic fluoride. 

See Fluostannate, cobaltous. a 

Cobalt vanadium fluoride. 

See Fluovanadate, cobalt. 

Cobaltous hydroxide, CoOaHa. 

Insol. in HaO. Sol. in acids. Insol. m 
KOH+Aq. Sol. m ammonium sulphate, 
chloride, mtrate, or succinate+Aq. (Brett 1 
Sol. in warm acetic acid; insol. in NH 4 OH 
+Aq and cold NH 4 C1+Aq, but sol. m 
warm NH t Cl+Aq. (de Schulten, C. R. 109. 
266) 

Insol in HaO and dil. KOH+Aq, some- 
what sol. in cone. KOH+Aq: easily sol. 
NHi salts+Aq. (Fresenius.) 

Easily sol in KCN +Aq (Rodgers, 1834.) 
Sol. in cone. KaCOs+Aq. (Gmelm.) 

Not pptd. by KOH+Aq in presence of 
H 2 C 4 H 4 0« or NH 4 citrate. (Spiller.) 

Sol. in large amt. in boiling NIKSCN +Aq. 
(Grossmann, Z. anorg 1908, 58. 269.) 

Insol m methyl, or amyl amine +Aq. 
(Wurtz.) 

Many non-volatile organic substances pre- 
vent its pptn. 

■ Cobaltic hydroxide, 3Co»Oj, 2HaO. 

(Mills, Phil. Mag. (4) 35. 257.) 

CoaOj, 2HaO Decomp, by HCl+Aq; 


gives brown solutions with cold HNO.s or 
H 2 S0 4 +Aa, which soon decomp (Wernicke, 
P6gg. 141. 120.) 

CojOfilin = Co 2 O s , 3HaO Sol. in wai m IIC1, 

N0 3 , and HjSO,, with deeomp. (Proust.) 

Sol. in coldHjPOj, H 2 S0 4 , IlNO s , or HC1+ 
Aq, but decomp, on standing or warming 
(Wmkelblceh.) 

Sol in racemic, tartoiic, oxalic, or citric 
acid as cobaltous salt 

Sol. in cone, acetic acid without immediate 
decomp. (Remele). Solution is not decomp 
by boiling Sol. in warm sat ( NH 4 ) 2 C 2 0 4 + 
Aq with decomp. 

Not attacked by cold or hot NH 4 OII +Aq 

Insol. m boiling NIRCl+Aq. 

Sol when freshly pptd. m (NH 4 ) 2 SOi+ 
Aq. (Geuther, A. 128. 157.) 

Cobaltocobaltic hydroxide, Co s 0 4 , 3H s O 

Insol. in H 2 0. Sol. in oxaho acid; solution 
decomp, by heat Sol. in HCl+Aq with 
evolution of Cl. (Gibbs and Genth, Sill. Am, 
J (2) 23. 257.) 

Co 8 Oj, 7HjO Sol. in iveak acids, especially 
HCjHjOj without decomp. (Fremy.) 

Co 6 Oj, 6II2O Mm. Heteiogemtc. Sol. in 
dil. HCl+Aq with evolution of Cl. 

Cobaltous iodide, CoI 2 . 

Deliquescent, and very sol. 111 HjO. 


100 pts. sat. Colj+Aq at t‘ 
pts. CoI 2 . 


(Stal'd, C R. 113. 699 ) 

Sol. in SO a (OCH,)s. (Walden, Z anorg. 
1902 29. 388 

Sol. in SOCln. (Walden, Z. anoig 1900, 

25. 216.) 

Sol. in POC1, (Walden, Z anorg 1900, 

26. 212.) 

Sol. in SjClj. (Walden, Z. anoig. 1900, 26. 
217.) 

Nearly insol. in AsBrj. (Walden, Z. anorg. 
1902, 29. 374.) 

Sol. in AsClj. (Walden, Z. anorg. 1900, 
26. 214.) 

Easily sol. In alcohol. 

Sol. in acetone. (Eidmann, C. C. 1899, 
II. 1014.) (Naumann, B. 1904, 37. 432S.) 

Sol. in quinoline. (Beckmann and Gabel, 
Z. anorg. 1906, 61. 236.) 

Sol.in methyl acetate. (Naumann, B. 1909, 
42, 3790.) 

+2H 2 0. 

+4H 2 0. Very deliquescent. (Etard.) 
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COBALTOUS LEAD IODIDE 


+6H 2 0. (Hartley, Chem. Sue. (2) 12. 
214.) 

4-9H-0 Very hydroscopic iBolsrhakorf, 
G C. 1898, II. 600.) 

Cobaltous lead iodide, 2 Cola, PbI 2 +3H 2 0 
Decomp, by ILO. (Mosnior, A. ch. 1S97, 
(7) 12. 412.) 

Cobaltous mercuric iodide, Cola, Hgl 3 -+- 
6H s O. 

Partially decomp by I1 2 0. 

Sol in alcohol and acetone. (Dobroserdoff, 
C. C 1901, II 332 ) 

Cola, 2HgIa +6H 2 0 . Decomp, by H 2 O ; sol. 
in alcohol and acetone. (Dobroserdofl, C. C. 
1901, II. 332.) 

Cobaltous iodide ammonia, CoI 2 , 4NH 3 . 

Decomp, by H a O. Sol. 111 NH 4 OH+Aq. 
(Rammelsberg, Pogg 48. 155.) 

Cola, 6NH3. Insol in NH 4 OH+Aq. 
(Rammelsberg.) 

Cobaltous iodide bydrazme, CoI 2 , 2N 2 H 4 . 

SI. sol, in H»0. Easily sol 111 acids 
f Fran zen, Z. anorg. 1911, 70. 147.) 

Cobaltic octamlne compounds. 

See Octamine cobaltic compounds. 

Cobaltous oxide, CoO 
Insol. in H 2 0. Easily sol in dll. or cone. 
HC1 or HNOa+Aq Slowly sol. in cold, but 
easily in hot dil H 2 SO 4 + Aq, acetic, or 

tartario acid +Aq. Insol. m NH,OH+Aq. 
Sol. in hot NH4CI +Aq,KOH, or NaOH+Aq 
(Rose ) 

Insol in EH 4 C1 or NH 4 N0 3 + Aq. (Brett, 
1834.) 

Insol. m K 2 C0 3 +Aq. Sol. in boiling Ce 
and Ni nitrates -FAq, with pptn. of the ox- 
ides. (Persoz.) 

Easily boI. in dil. acids, even tartaric, 
acetic, and oxalic acids. Not attacked by 
NH 4 OH+Aq. Sol. in 13% NBXl+Aq 
with evolution of NF S ; also m NH 4 SCN +Aq. 
Sol. m warm cone. NaOH, and KOH-fAq 
(Zimmerman, A. 232. 324.) 

Solubility in (calcium sucrate 4-sugar) +Aq 
1 1. solution containing 418 6 g. sugar and 
34.3 g. CaO dissolves 1.56 g. CoD; 1 1. solu- 
tion oontaming 296.5 g. sugar and 24.2 g 
CaO dissolves 0.29 g. CoO. (Bodenbender, 
J. B. 1866. 600.) 

Insol. in liquid NH 3 , (Franklin, Am, Ch. 
J 1898, 20. 827.) 

See also Cobaltous hydroxide. 

Cobaltic oxide, Co 2 O s . 

Decomp, by most acids, even in the cold, 
with formation of cobaltous salts. Sol. in 
acetic acid without immediate deqomp. 

See also Cobaltic hydroxide. 


Cobaltocobaltic oxide, Co a O , = CoO, Co 2 0». 

Insol. in boiling cone. HC1, HN0 3 , or aqua 
regm. Sol by long standing with H 2 S0 4 . 
(Gibbs and Genth, Sill Am J (2) 23. 257.) 

See also Cobaltocobaltic hydroxide. 

Co 4 Ob =2CoO, Co 2 O s . 

Co 6 07=4Co0, Co 2 0 3 Not attacked by 
boiling dil. IINOa or H 2 S0 4 +Aq (Beetz.') 

Co 3 Oo=6CoO, Co 2 0 3 +20H 2 0. Sol. in dil. 
acids, with residue of Co 2 O s , which, dis- 
solves on warming. (Gentele, J. pr 69. 131.) 

+8H 2 0 As above. (Gentele.) 


Cobaltous oxychloride, CoCI 2 , 3CoO + 
3^H a O. 

Ppt Very si. sol in H 2 0. (Habermann, 
M. 5. 432.) 


Cobaltous oxychloride hydroxylamim , 
CoOCl, 2NH 3 OH. 

Insol. m H 2 0; unstable; insol. m alcohol. 
(Feldt, B. 1894, 27. 404.) 

Cobaltous oxyfluorlde, CoO, CoFj+HaO, 
Ppt. (Berzehus, Pogg. 1. 26.) 

Cobaltous oxyiodide, CoO, CoI 2 . 

Insol. in H 2 0. (Rammelsberg.) 

Cobaltous oxysulphide, CoO, CoS. 

Cold HCl-f-Aq dissolves out CoO; hot 
HCl+Aq, decomp, with evolution of H a S. 
(Arfvedson, Pogg, 1. 64 ) 


Cobalt phosphide, Co 2 P 
Sol. m cone. HNO s . Slowly attacked by 
HC1 and H 2 S0 4 (Maronneau, C. R 1900, 
130. 1558,) 

Sol. in HNO a , aqua regia, and in fused 
alkalies. (Granger, Bull Soc. 1896, (3) 16. 


Co 2 P 3 Itv'ol. m HN0 3 and aqua 
stable in the air even when heated ( G 
Bull. Soc 1896, (3) 15. 1087 
Co 3 P 2 . Insol. m cone HCl-f-Aq. 
HNOa+Aq. (Rose, Pogg 24. 332.) 


1 regia; 
(ranger, 

Sol. in 


Cohalt sitbselenlde, Co 2 Se. 

Sol. in bromine water. 

Only si. attacked by boiling f umin g HC1. 
(Fonzes-Diaoon, C. R. 1900, 131. 704.) 


Cobalt woftoselenide, CoSe 
(Little, A. 112. 211.) 


Cobalt dzselenide CoSe 2 . 

Sol m Br 2 -f Aq. 

Only si attacked by boiling fuming HC1. 
(Fonzes-Diacon, C R. 1900, 131. 705.) 



COBALTICYANIDE, AMMONIUM CALCIUM 


Cobalt tesguiselenide, Co 2 Se s . 

Sol in Br 2 +Aq. 

Only si. attacked „ 

(Fonzes-Diacon, C. R. 1900, 

Cobalt selemde, Co 3 Se 4 . 

Sol m Br 2 +Aq. 

Only si. attacked by boding fuming HC1. 
(Fonzes-Diacon, C. R. 190, 131. 704.) 

Cobalt silicide, Co 2 Si. 

Sol. m HF and aqua regia. Insol. in cold 
F 2 0. Decomp, by steam at red heat. Sol. 
m fused alkali carbonates. (Vigouioux, 
C R. 1895, 121. 087.) 

CoSi. Insol. m HN0 3 and U 2 S0 4 . Sol. 
m aqua regia and HC1, and in fused KOII. 
(Lebeau, C. R 1901, 132. 557 ) 

Not attacked by d*l or cone. HNO s , or 
cone. H 2 SOi Sol. in aqua regia and m cone. 

Not attacked by dil, alkali hydroxides + 
Aq.; attacked by fused alkali. (Lebau, Bull 
Soc. 1901, 13), 25. 540 ) 

CoSi 2 . SI. sol. in hot cone. HC1 and hot 
cone, alkali + Aq. Sol m HF; insol. in 
HNOs and H 2 S0 4 (Lebeau, C. R. 1902, 135. 
470.) 

Cobaltous sulphide, CoS. 

Anhydrous Easily boI. in acids, even 
HC 2 H a 0 2 , but only slowly in the latter case. 
(Hjortdahl, C. R. 66. 75.) 

Not attacked by cold dil. HCl+Aq. (Ebel- 
men, A. ch. (3) 26. 94.) 

Mm. Seypoonte 

+xH 2 0 1 1. Ii 2 0 dissolve 41.62+10-“ 

moles CoS at 18°. (Weigel, Z phys Ch. 
1907, 68. 294.) 

Sol. in cone mineral acids; very si sol. m 
cold dil. acids; scarcely sol. m acetic acid. 
(Wackemoder.) 

Sol. when still moist in S0 2 +Aq (per- 
thier.) 

Easily sol. in HNO a , but only va'y si sol 
in HCl+Aq Not pptd. from very dil 
acid solutions by H 2 S. 

Insol. in H 2 0, alkalies, and alkali carbon- 
ates, or sulphides + Aq (Fresemus ) 

Insol m NH4CI, and NH 4 NO a +Aq. 
(Brett.) 

When pptd by (NH,) 2 S+Aq, shows a 
brown colour m presence of 200,000 pts H»0 
(Pfaff.) 

Tartaric acid, etc does not liinder the 
pptn. by (NH 4 ) 2 S+Aq. (Rose) 

Sol. in potassium tluocarbonate + Aq 
(Rosenbladt, Z anal 26. 15.) 

Sol, in NazSa- or K 2 Sx+Aq. (de Komnck, 
Zeit angew. Ch. 1891. 202.) 

Cobaltic sulphide, Co 2 Ss. 

Partially decomp, by HCl+Aq; sol. in 
• HNOs+Aq with decomposition. 

SI attacked by HCl+Aq; and slowly even 
by aqua regia. (Schneider, J. pr. (2) 9. 209.) 


Mill. Cobnlt pyrile 

+ 1H..O. Insol m KCN+Aq (Fleck, 
J.'pr 97. 303.) Moie sol m IICl+Aq than 
CoS. (Dingier, Ueiz, J. B 10. 130 ) 

Cobaltoccbaltic sulphide, Co 3 S 4 . 

Mm. Limnetic. Sol. m wmiu IIN0 3 +Aq, 
with residue of S 

Cobalt disulphide, CoS 2 
Not attacked by alkalies or acids except 
HNOs and aqua regia. (Setterberg, Pogg 7. 

Cobalt sulphide, Co 4 S 3 . 

Easily sol. m hot HC1 with evolution of 
H 2 S (and II„‘>) (Pioust ) 

Cobalt potassium sulphide, KjConSio 
Slowly sol. in cold HC1 and aqua regia. 
Quickly sol. in warm aqua regia. 

Sol. in HF and H 2 SO, only on warming. 
Insol. in (NH 4 ) a S, oigamo acids, alkalies, 
12% HCl+Aq and KCN+Aq (Milbauer, 
Z. anorg. 1904, 42. 447.) 

Cobalt telluride, CoTe. 

(Fabre, C. R. 105. 673 ) 

Cobalt decamine sulphurous acid. 

Sec Decamine cobaltisulphurous acid. 


Insol. in H 2 0 (Pebal, A 100. 262), but do- 
comp. by long boiling Sol in cone acids. 

l£0, iCo0 3 , Sol. in HaO (Winkler, J. 
pr. 91. 351.) 

Does not exist (Donatli, W. A, B 102,2b. 
71) 

Cobalticyanhydric acid, H 3 Go(CN)8+J^H s O. 

Dehquescent. Very sol in H»0 and only 
si. decomp, on boiling. 

Sol. in HCl+Aq without deeomp. even on 
boiling. SI. sol. m cone , more sol. in dil. 
HN0 3 +Aq. Not decomp, by boiling cone. 
IINO a +Aq or aqua regia. Insol. m cone., 
si. sol. in ail. H 2 S0 4 +Aq. Sol. m alcohol. 
Insol. in ether. (Zwenger, A. 162. 157.) 

Ammonium cobalticyanide, (NHi) 3 Co(CN)e 

+^h 2 o. 

Very sol. in H»0; si, sol. m alcohol. 


NH 4 BrCo(CN)c+H 2 0. 

Sol. in H 2 0. (Weselsky ) 

Ammonium calcium cobalticyamde, 
NH 4 CaCo(CN) e +10H 2 O. 

Sol. in H s O. 
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COBALTICYANIDE, AMMONIUM LEAD 


Ammonium lead cobalticyanide, 
NH 4 PbCofCN),+3H a O. 

Sol. m S 31 pts. H 2 0 at 18°, and si. sol. m 
93% alcohol. (Schuler.) 


Cadmium sodium cobalticyanide, 
NaCdCo(CN) c . 

(Fischer and Cuntze, Ch. Z. 1902, 26. 873.) 


Ammonium mercuric cobalticyanide, 

(NH 4 ) r ,Co 2 H R (CN)i ,+HjO. 

Sol. in'H s O with decomp. 

Insol. m alcohol (Socndeiop, Dissert. 
1899.) 

Ammonium sodium cobalticyanide, 

NH 4 Na 2 Co(CN) B , 

Only si sol. m H»0 (Weselsky, B. 2. 598 ) 


Cd 3 [Co(CN)„] 2 , 5NH,+3H a O. (Fischer 

and Cuntze, Ch. Z. 1902, 26. 873.) 

Cd 3 [Co(CN) 9 ] 2 , 7NHj (Fischer and 
Cuntze, Ch. Z. 1902, 26. 873 ) 
Cd s [Co(CN)nla, 9NH 3 +2H a O. (Fisoher 

and Cuntze, Ch. Z 1902, 26. 873.) 


Ammonium strontium cobalticyanide, 
NH 4 SrCo(CN) 3 +9H,0 
Sol. in HA (W) 


Calcium potassium cobalticyanide, 
1 CaIvCo(CN)„+9HA 
Sol. in H»0 (W) 


Barium cobalticyanide, basic, Ba 3 [Co(CN) 9 ] 2 , 
BaOsH.. 

Not very stable. Cannot be iccryst with- 
out partial decomp. (W ) 

Barium cobalticyanide, Ba 3 [Co(CN)o]; + 
IOHjO 

SI efflorescent Veiy sol in H 2 0 Insol. 
in alcohol, 

Barium cobalticyanide chloride, 
Ba 9 [Co(CN) 9 ] 2 , BaCl 2 +16H 2 0. 

Sol in H 2 0 without decomp (W.) 


Cobaltous cobalticyamde, Co 3 [Co(CN) 9 ] 2 -|- 
14H 2 0 

Insol. in H 2 0 and acids. SI sol. in NH4OH 
+Aq Decomp. by KOH+Aq 

Cupric cobalticyanide, Cu 3 [Co(CN) 9 ] 2 + 
7H 2 0 

Insol in H 2 0 and acids. Sol in NH 4 OH+ 
+Aq. 

Cupric cobalticyamde ammonia, 
Cu 3 [Co(CN)j]j, 4NH 3 +7H 2 0. 

I Sol. in II j,0 (Zwenger.) 


Barium lithium cobalbcyamde, BaLiCo(CN) 3 
+15H 2 0. 

The most sol. of the double eobalticy- 
amdes. (Weselsky ) 


Lead cobalticyanide, basic, Pb 3 [Co(CN) s ] 2 , 
3PbQ 2 H 2 +llH 2 0. 

Insol. in H 2 0 or alcohol; somewhat sol m 
hot Pb(C 2 H 3 0 2 ) 2 +Aq. (Schuler.) 


Barium potassium cobalticyanide, 
BaKCo(CN)«+llH a O. 

Sol. in HA (W.) 


Bismuth cobalticyanide BiCo( CN)« 

Ppt (Mathews, J. Am Chem Soc. 1900, 
22. 275.) 

+5H 2 0. Moderately stable with dil. min 
acids; more stable with cone acids than Cd 
or Zn comp 
Decomp. i 
and Cuntze, ( 

Cadmium cobalticyanide, Cd 3 [Co(CN) 6 ]«+ 
7 3-11 PO 

Attacked by strong mm. acids only when 
hot. Behaves as Zn salt, toward cone. 
H : SOj and dd. and cone. HC1. 

Insol m K 3 Co(CN) 6 +Aq Sol in NHjOH 
and NH4Cl-(-Aq (Fischer and Cuntze, Ch. 
Z. 1902, 26. S73 ) 


Cadmium potassium cobalticyanide, 

KCdCo(CN),. 

Not attacked by H 2 0. (Fischer and 
Cuntze, Ch Z. 1902. 26, 873 ) 


Lead cobalticyanide, Pb 3 [Co(CN) 9 ] 2 +4H 2 0 
Very sol. in H 2 0 Insol. in alcohol 
(Zwenger ) 

H‘7H 2 0. Sol. m 1.77 pts. H 2 0 at 18°, and 
1.63 pts. at 19 ° Insol. in absolute alcohol, 
SI. sol. m 93% alcohol. (Schuler, W. A B 
79 . 302.) 

Lead potassium cobalticyanide, PbKCo(CN) 9 
+3H 2 0. 

Sol m 6.74 pts H 2 0 at 18° and much more 
easily in hot H 2 0. Insol. in absolute, si 
sol. m 93% alcohol. (Schuler ) 


Lead cobalticyanide nitrate, Pb 3 [Co(CN) 9 ] 2 , 
Pb(N0 3 ) 2 +12H s 0. 

Sol m 16 91 pts. H 2 0 at 18°, 16.79 pts 
at 19°, and much less hot H 2 0. 

Nearly msol. m 93% alcohol. (Schuler.) 


Mercurous cobalticyanide, Hg 9 Co(CN) 9 . 

Ppt. Decomp. by HC1 Not attacked by 
cold, but by hot cone. H 2 S04. Not attacked 
by HNO a , acetic or oxahe acid. Decomp. by 
alkakes+Aq. (Miller and Mathews, J Am 
Chem Soc 1900, 22. 64.) 



COBALTIMOLYBDATE, BARIUM COB ALTO US 


Mercunc cobalticyanide, Hg 3 [Co(CN) 6 ]: 

SJ sol. m HaO, decomp, by boiling 
, Insol in alcohol and ether. Not attacked 
by.HCl (Soenderop, Dissert, ' 1899.) 


Sol. in H 2 0 with decomp. Insol m al . 
coho!. SI. sol m ether. (Soenderop, Dissert, 


(Soenderop, Dissert. 


Mercuric sodium, cobalticyamde. 
NasHg s Co 4 (CN) 2 4+4H a O. 

^ Extremely deliquescent (Socndeiop, 

Nickel cobalticyanide, Nij[Co(CN) 6 ] a + 

Insol. in HjO and acids. Not attaoked by 
boiling HCl+Aq. Sol, m NH,OH+Aq 
Decomp by KOH+Aq. 

Nickel cobalticyanide ammonia, 
Ni 3 [Co(CNb 1 2 , 4NH„+7H a b 
Insol. m HaO. 

Potassium cobalticyanide, K»Co(CN) 6 . 
Easily sol in H a O. Insol in alcohol 

Potassium strontium cobalticyanide, 
KSrCo(CN),+9H,0. 

Sol, in HjO. (lVeselsky.) » 

Potassium thallium cobalticyamde. 
K s TI,[Co(CN),] a 

„More sol. m H a O man com 
Iv salt. (Pischei and Benzian, Ch, 
n 6. 49.) 


More sol. in H a O than corresponding 
Z. 1902, 

Potassium zinc cobalticyanide, 

KZaCot CN ) 6 +3H 2 0. 

(Fischer and Cuntze, Ch. Z. 1002, 26. 873.) 

Potassium cobalticyamde mercuric chloride, 
2K 3 Co(CN) 6 , 3HgCl a . 

(Soenderop, Dissert. 1899.) 

Potassium cobalticyanide mercuric iodide, 
4K s Co(CN) 0 , Hgl a . 

Sol. in HsO with subsequent decomp. 
Sol. in alcohol and ether with decomp. 
(Soenderop, Dissert, 1899.) 

Silver cobalticyanide, Ag 3 Co(CN)„. 

Insol, in H a O and acids. Sol. in NH 4 OH+ 
Aq. 

• Silver cobalticyanide ammonia, A[r s Co(CN)o, 
NH 3 +HH 2 0 

Insol, in H a O. (Zwenger.) 


Sodium cobalticyanide, Nu 3 Co(CN)j+2H a O, 
. Easily sol in H»0; insol. in alcohol. 

Sodium^ zjnc cobalticyamde, NaZnCo(CN) s 
(Fischer and Cuntzc, Ch. Z. 1902, 26. 873 ) 


Yray sol m H a O. (Weselsky.) 

Thallium cobalticyanide, Tl 3 Co(CN) 0 . 

100 pts. H a O dissolve 3.0 pts. at 0°, 5 80 pts. 
at 9 5°. 10.04 pts. at 19 6°. (Fronmuller, B, 
11 . 91.) 

Yttrium cobalticyanide, YCo(CN) 6 +2H 3 0 
Nearly insol. in H a O. (Clove ) 

Zmc cobalticyanide, Zn 3 [Co(CN) s ] a +12H a O. 

Sol in HCl+Aq and salt is pptd. by dilu- 
tion with HjO. Decomp, by H s SO ( . Insol 
in K 4 Co(CN ) 4 +Aq. Sol. in NH 4 QH and 
NH 4 Cl+Aq. (Fischer and Cuntze, Ch. Z 
1902, 26. S73.) 


Cuntze, Ch. Z. 1902, 26. 873.) 

Zn 3 [Co(CN) 0 ]j, 6NH 3 . (Fischer and 
Cuntze ) 

+3H a O. (Fischer and Cuntze ) 
Zn s [Co(CN) a ].., 10NH 3 +9H 2 O. Decomp 
by H 2 0. (Fischer and Cuntze.' 

Cobaltimolybdic acid. 

Ammonlmn barium cobaltous cobaltimolyb- 
date, }3(NH 4 ) 2 0, 1+jBaO, CoO, Co0 2 , 
10MoOa+18J zH 2 G. 

Difficultly sol. in H a O (Fnedheim and 
Keller, B. 1906, 39. 4306 ) 

Ammonium cobaltous cobaltimolybdate, 
2(NH 4 ) 2 0, CoO, Co0 2 , 10 MoO 3 +12H 2 O. 
Much more sol. in H a O than 3(NH 4 ) 2 0, 
CoO, CoO a , 12MoO 3 +20H a O. Sp. gr. of 
cold sat. solution =1.096 (Friedheim and 
Keller.) 

3(NH 4 ) s O, CoO, Co0 2 , 12 MoO 3 +20II 2 O. 
100 cc. cold sat. aqueous solution contain 
3 g. of the salt. Sp.gr. of the solution = 1 0234 
Sol. in cone. HC1. 

Dccomp. by cone. H a S0 4 , by KOH+Aq 
and by NaOII+Aq. (Friedheim and Keller.) 

Barium cobaltous cobaltimolybdate, 

3BaO, CoO, Co0 2 , 9Mo0 3 +25H 2 0 
SI. sol. in H a O. (Friedlieim and Keller.) 



CO B ALTIMO L YB D ATE, COBALTOUS POTASSIUM 


Cobaltous potassium cobaltimolybdate, 
CoO, 3KjO. Co0 2 , IOM0O3+ lOHaO 
(Kumakoff, Ch. Z. 1S90, 14. 113.) 


+ IIH5O. Sol ui cunc, HC1. Deeomp by 
KOH+Aq and by NuOH+Aq. (Kriodlioin 
and Keller.) 

31+0, CoO, CoO.., l2MoO,,+]f>H.O SI 
■sol. in H 2 0. Sol. in cone. IIC1 Deeomp by 
KOH+Aq and by NnOH+Aq. (Friedhr 
and Keller.) 

+20H 2 O. (Kumakoff, Ch Z 1890, 14. 
113.) 


| Calcium cobaltisulphite, Ca 3 Co 2 (SO)s)<i. 

Ppt Insol. m HjO or HCl+Aq. (Berg- 
lmid, Acta Lund. 1872. 30 ) 

Cobaltous cobaltisulphite, Co 5 Co,(S0 3 ), = 
3CoSO a , Co 2 (S0 8 ) 8 . 

Ppt. (Berglund, B. 7. 470.) 

Cobaltous potassium cobaltisulphite, 

CoK^CojlSOsls. 

Ineol U1H3O. (Berglund.) 


Potassium cobaltimolybdate, 

3K a O, C0O3, 9MoO 8 +6JaH 2 0 
Ppt. (Hall, ,T Am. Chem Soc. 1907, 29. 
703 ) 

Cobaltimtrocyanhydric acid. 

Potassium cobaltinitrocyanlde, 
K 4 Co 2 1CN) 9 NO 2 + 3HA) 

Vei'y sol. in HsO but quickly deeomp. 
Insol. m alcohol (Rosenheim and Kop- 
pel, Z, auoig 1898, 17. 68 ) 


Silver cobaltisulphite, Co 3 (SOj)s, 3Ag 2 SO a . 

Properties ns the following comp. (Berg- 
lund ) 


Silver cobaltous cobaltisulphite, C0SO3, 
Co»(SO,)„ 2Ag s S0 3 +9H 2 0. 

Insol iu HjO. Insol. in HNOs+Aq De- 
comp by HCl or HsS+Aq. (Berglund.) 


Sodium cobaltous cobaltisulphite. 

Decomp by H 2 0, so that it has not been 
obtained pure (Berglund, Acta Lund 1872, 
29.) 


Silver cobaltinitrocyanlde, 
Co 2 Ag s NO s (CN),o+6II 2 0, and +211+0 
(Rosenheim and Koppel.) 


Cobaltoctamine sulphurous acid. 
See Octamlne cobaltisulphurous acid. 


Sodium cobaltinitrocyanlde, 
Na<]Co 4 (N0 2 )(CK )io + 1 lH 2 0 . 

Veiy deliquescent. Sol. m H«0 (Rosen- 
heim and Koppel ) 


Cobaltocobalticyanhydric acid, 
H 8 Co 3(CN) u . 

Unstable. (Jackson and Comey, Am, Ch 
J. 1897. 19, 277.) 


Cobaltisulphurous acid, H 0 Co 2 (SO 3 )c 
Not obtamed in a solid state. (Berglund, 
Acta Lund. 1872.) 

Cobaltisulphites. 

The cobaltisulphites arc insol. or at least 
very si. sol, in H 2 0. (Berglund, Acta Lund. 
1872. 23.) 


Ammonium cobaltous cobaltisulphite, . 

(NHd ‘' n - c,n ~ ' 1 

(N1 

Scarcely sol. 

Easily sol, 3 
also inHsSOj+Aq (Berglund) 
2(NHi) 2 SO a , CoS0 3 , Co 2 (SO a ),+8H 2 0 
(NH < )<CoCo 2 (S0 3 )c+8H 2 0 As above. 
IBerglund.) 


. HjO, but deeomp. thereby, 
acids, when finely divided, 


Barium cobaltisulphite. 3BaS0 3 , CO'.(S0 3 )»+ 
121+0 =Ba 8 Co 2 (S0 8 )e+126 2 0. 

Ppt. Insol. in H 2 0. Not attaoked by cold 
adds even H s S0,, but is deeomp. by boiling 
therewirth. (Berglund, Acta Lund. 1872.) 


Barium cobaltocobalticyanide, 
BaHCo3(CN) a +lHH 2 0. 

Somewhat sol. in H 2 0 when pure. 

The crude salt is insol, even in hot H 2 0. 
(Jackson and Comey.) 


Cupric cobaltocobalticyanide, Cu 8 Cos(CN) 22 
+4HsO. 

Ppt. (Jackson and Comey ) 


Potassium hydrogen cobaltocobalticyanide, 
K s HCo3(CN) u +2H 2 0 
SI. sol in cold, easily sol. in hot H 2 0. 
Insol, in alcohol (JackBon and Comey.) 
KH 2 Co 3 (CN)u+H 2 0. Iusol. in cold or 
hot H 2 0 when impure 
The pure salt is slowly sol. in cold H 2 0. 
More sol. in warm H 2 0. (Jaokson and 
Comey ) 


Silver cobaltocobalticyanide, Ag 3 Co8(CN)n 
+H a O. 

Ppt. (Jackson and Comey, B. 1896, 29 

1021 .) 


Bismuth cobaltisulphite, Bi 2 Co 2 (S0 8 )6. 

Insol. m H s 0, dil. HNO«, or HCl+Aq. 
(Berglund, Acta Lund. 1872. 31.) 


Zinc cobaltocobalticyanide, ZnIiCos(CN)n 
+3H 2 0. 

Ppt. (Jackson and Comey.) 



COLUMBATE, MANGANOUS 


Cobaltocyanhydric acid, H 4 Co(CN) 8 . 

Very unstable. Sol. m H a O. Insol. j 
alcohol. 


(Straus, Z. anorg. 1895, 9. 17 ) 

Potassium cobaltocyanide, K 4 Co(CN) 8 . 

Decomp, on air. Very deliquescent, and 
sol. m H a O. Insol. m alcohol and ether. 
(Descamps, Zeit. Ch. 1868. 952.) 

Cobaltous acid. 

Barium cobaltite, BaCoO a . 

Insol. m H a O or dil HCjH.Oa+Aq. Sol. 
in HCl+Aq. (Rousseau, C. R. 109. 64.) 
BaCosOs. As above. (Rousseau.) 


Rapidly hydrolysed by H a O. 

Sol. in oonc. HC1. (Bellucci, Chem. Soc. 
1007, 92, (2) 354 ) 

Magnesium cobaltite, MgCoOs. 

Insol. In H a O, NH 4 OH, or (NH 8 ) a C0 8 +Aq. 
Easily sol m NH 4 C1+Aq, from which it is 
pptd by KOH+Aq (Berzelius, Pogg. 33. 

12 Sol in HF, HC1, HN0 8 +H a S0 4 ; decomp, 
and partially dissolved by NH 4 OH+Aq; quite 
stable when heated, (Dufau, C. R. I'”'" 
123. 240.) •« 


Barium columbate, 7BaO, 6Cb a 0 8 +18H 2 0. 

Ppt. (Bedford, J. Am. Chem. Soc. 1905, 
27. 1218.) 

Cadmium columbate, CdO, Cb 2 Oj. 

Sol. m boilmg cone. H a S0 4 ; insol. in most 
acids; decomp, by HI\SO< at red heat. (Lars- 
son, Z. anorg. 1896, 12. 199.) 

+3MH 2 0. Ppt. (E. F. Smith, J. Am. 
Chem. Soc. 1908, 30. 1652.) 

Cmsiurn columbate, 4Cs a O, 3Cb a 0 5 +14H 2 0. 

Very sol. m H a O. (E. F. Smith, J. Am. 
Chem. Soc. 1908, 30. 1654.) 

7Cs 2 0, 6Cb 2 O 8 +30H 2 O. Ppt (E. F. 
Smith, J. Am. Chem. Soc, 1908, 30. 1655.) 

Calcium columbate, 2CaO, Cb 2 0 5 . 

Insol. m HaO (Joly, C R. 81. 266.) 

CaO, Cb 2 0 5 . Sol. in boilmg cone. H 2 S0 4 ; 
insol. in most acids; dccomp, by HKS0 4 at 
red heat. (Larsson, Z. anorg. 1896, 12. 198.) 

Cobalt columbate, CoO, Cb 3 Oj. 

Sol. in cono. boiling II 2 S0 4 ; insol. in most 
acids; decomp, by HKSO ( at red heat. (Lars- 
Bon.) 

Copper columbate, CuO, Cb 2 0 6 . 

Sol. m boiling cone. H a S0 4 ; insol. in most 
acids; decomp, by HKSO< at red heat. (Lars- 
son.) 

+3J4H-0. Ppt. (E. F. Smith, J Am. 
Chem. Soc ’ "" 


3. 1008, 30. 1652.) 


Potassium cobaltite. 

According to Bellucci and Dominici tbe 
compounds formerly described are more or 
less deoomp. by hydrolysis. (C C. 1907. 
I, 1530.) 


Sodium cobaltite. 

Sol. in NaOH+Aq, but pptd. by diluting 
the solution. 


Columbic acid (Niobic acid), 3Cb 2 0 8 , 
4H 2 0, or 3Cb 2 0 6 , 7H a O. 

Easily sol, m HF; vei'y si. sol. in HCl+Aq, 
but is sol. in H a O after being treated 
HCl+Aq Sol. in cone. H 2 S0 4 . Sol. ... 
IIOH+Aq. Insol in NaOH+Aq, but be- 
comes sol. m H a O by being treated with 
NaOH+Aq. Sol. m boiling Na 2 C0 8 +Aq. 
(Rose, Pogg. 113. 109.) 

Insol. in liquid NH S . (Gore, Am. Ch. J. 
1898, 20. 830.) 

Cba0 6 , 4H a O. 

CbA, 7H a O. (Santesson, Bull. Soc. (2) 
24. 52.) 


Aluminum columbate, Al a Oi, 3Cb a Oi+12H a O, 
Ppt. (E. F. Smith, J. Am. Chem. Soc. 
1908, 30. 1652.) 


Iron (ferrous) columbate, Fe(CbO») 2 . 
Mm. Colmibite. Insol. in acids. 


Iron (ferrous) -columbate tantalate, 
sFe(TaO s ) a , yFe(CbO a ) a . 

Min. Tanialite . Not attacked by acids. 
Fe(CbO s ) a , 4Fe(TaOj) a . Min. Tapioliie. 

Lithium columbate, 7Li a O, 6Cb a Ot+26H a O. 

Ppt. (E. F. Smith, J. Am. Chem. Soc. 
1908, 30. 1655.) 


Magnesium columbate, MgO, Cb a 0 8 . 

Sol. in boilmg cone. H a S0 4 ; insol. in most 
acids, decomp, by KHS0 4 at red heat. (Lars- 
son, Z. anorg. 1896, 12. 196.) 

+4H 2 0. Precipitate. (Rammelsberg ) 
+7H a O. Ppt. (E. F. Smith, J. Am. 
Chem. Soo. 1908, 30. 1651.) 

4MgO, CbjOj. Insol. in H a O (Joly, C. R. 
81. 266.) 

3MgO, Cb a O t . As above. 

Manganous columbate. 

Insol. in H a O. (Joly, C. R. 81. 266,) 
3MnO, 5CbaO B . Sol. m boilmg cone. H a S0 4 ; 
insol. in most acids; decomp. By HKS0 4 at 
red heat. (Larsson, Z, anorg.,1896, 12. 201.) 



COLUMBATE, POTASSIUM 


Potassium columbate, KCbOj. 

Sol. in H 2 0. (Joly, m Fremy’s Encyc Ch.) 
K a Cb 4 Q 1 +5 J4H s O . Insol. in H,0 <San- 
tesson.) 

K 3 Cb 0 O 10 +5H 2 O. Nearly msol. m Il a O. 
K 4 Cb 2 0 7 +llH 2 0, Insol in H a O. (San- 
tesson, Bull. Soc. (2) 24. 53,) 

K ( C b e O 2 3 +1 1 H jO . (Santeseon.) 
K 6 Cb 4 0 a3 +13H 2 0. Sol. in H 2 0. 
KsCbjOjo+lOHaO, Efflorescent Sol. in 
H 3 0. CMarignac, A. cli. 14) 8. 20 ) 

Very sol. m H 2 0 (E. F. Smith, J. Am. 

Chem. Soc. 1908, 30. 1652.) 

Ki J Cb, 2 0 3 7+27H ;! 0. Sol. in H-O. Insol. 
in alcohol. (E F. Smith ) 
K ie Cb l4 0 43 +32B 3 0. Sol. in II a O. 


Potassium sodium columbate, 3K a O, Na 2 0, 
3CbiO s +9H a O. 

Very slightly sol. in H»0. Insol. in alkalies. 
(Mangnao.) 

Rubidium columbate, 3Rb 2 0, 4Cb 2 0 6 + 

9 VaHjO . 

(E. F. Smith, J Am. Chcm Soc. 1908, 30. 
1055.) 

4Rb 2 0. 3Cb 2 0 5 +14H 2 0. Very sol m H a O. 
(E. F. Smith.) 

Silver columbate, AgjO, Cb a 0 6 +2H 2 0 
Ppt. (E. F. Smith.) 

7Ag a O, 6Cb 2 0 5 +5H 2 0. Insol. in H a O. 
(Bedford, J. Am. Chem. Soc. 1905, 27. 1218.) 


Sodium columbate, NaCb0 3 +3J4H 2 0. 
Completely sol. in H a O. (Rose). 

Ppt. (E. F. Smith, J. Am. Chem. Soc. 1908, 
30. 1651.) 

+2HIRO. SI. sol, in oold H 3 0. Insol m 
NaOH+Aq. (Sautesson.) 

2Na 2 0, 3Cb 2 0 s +9H 3 0. Insol. m H 3 0 or 
NaOH+Aq. (Santesson.) 

8Na 2 0, 7Cb 2 O s . 1 pt. is sol. m 195-200 pts. 
H a O at 14-20°; in ether 75-80 pts. or m 103 
pts. boiling water. (Rose.) 

7Na 3 0, 6Cb 3 0 6 +32H 3 0. Very stable. 
Sol in H 2 0. (Bedford, J. Am. Chem. Soc. 
1905, 27. 1217.) 


Thorium columbate, 5Th 3 0, 16Cb 2 0e. 

Sol. m boihng cone. B 2 S0 4 ; msol. in most 
acids; decomp. by HKS0 4 at red boat. (Lars- 
son, Z. anorg 1896, 12. 202.) 


Yttrium columbate, Y 2 0 3 , Cb a O t . 

Insol, in H 2 0. (Joly, C. R. 81. 1261.) 

Sol. m boiling cone. H 3 S0 4 ; insol. m most 
acids; decomp. by HKS0 4 at red heat. (Lars- 
eon) 


Zinc columbate, ZnO, Cb a O e . 

Sol. in boiling cone. B 2 S0 4 ; insol. m most 
acids ; decomp. by IlKSO ( at red heat. (Lars- 
son.) 


7ZnO, GCb 2 0,+25B 2 0 Insol in H 2 0. 
(Bedford, J Am. Chem. Soo. 1905, 27. 1218.) 

Zirconium columbate, ZrO», 5Cb 2 0 6 . 

Sol. m boiling cone. H 2 S0 4 ; insol in most 
acids; decomp. by IIIvS0 4 at red heat (Lars- 
son.) 

Percolumbic acid. 

See Percolumbic acid. 

Columbium (Niobium), Cb. 

Soarcely attacked by HCl/lINOa, or aqua 
regia. Cone. H 3 S0 4 dissolves easily on warm- 

lol m fused oxidizing agents; sol. m hot 
cono H 2 S0 4 and in HF; also m HF+HN0 3 ; 
insol. in other acids. (Moissan, C R. 1901, 
133. 24.) 


Columbium pentobromide, CbCr 3 . 

(Rose, Pogg. 104. 422.) 

Columbium carbide nitride, 3CbC, 2CbN. 
(Joly, Bull Soc. (2) 25. 500 ) 

Columbium bichloride, CbCl 3 . 

Not deliquescent; not attacked by H 3 0, 
but easily oxidised by HNO,+Aq. Insol. m 
NH 4 OH+Aq. (Roscoo, C N. 37. 25 ) 

Columbium pentochloride, CbCh. 

Decomp by B 3 0 with separation of a 
hydrate qf Cb 2 Oj. Sol. in oold HCl+Aq, 
forming a solution which soon gelatinises, and 
separates out Cb 3 O t by heat or dilution, with 
hot HCl+Aq, forms a cloudy solution which 
does not gelatinise. Sol. m H a S0 4 to form a 
cleai' liquid which gelatinises on heating Sol. 
in KOH+Aq. Sol m alcohol with slight 
residue (Rose, Pogg 104. 432.) 

Columbium pentafluoride, CbF s . 

Very hydroscopic; sol m H 2 0 without 
separation of columbic acid. (Ruff, B. 1909, 
42. 492.) 

Columbium fluoride with MF. 

See Fluocoiumbate, M. 

Columbium hydride, CbH(?) 

Insol in HC1, HNO s , and dll. H 2 S0 4 +Aq, 
even on boilmg, Sol. m boiling cone. H 2 S0 4 
and m fused KHS0 4 Sol. in cold HF+Aq 
if not too dilute. Also attacked by KOH+ 
Aq. (Marignac, N. Arch. Phys, Nat. 31. 89.) 
^Not attacked by boihng H 3 0, or boiling 

Oxidized by hot H 8 S0 4 Insol. in boiling 
HNOj. (Muthmann, A. 1907, 356. 90.) 

Columbium hydroxide Cb 3 0 6 , :tH 2 0. 

See Columbic acid. 
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Columbium nitride. 

Not attacked by boiling nitric acid or aqua 
regia, but sol. m a cold mixtuie of HNO a and 
HR (Rose, Pogg. 111. 420.) 

Cb 3 N 6 . Not attacked by boiling H a O or 
HC1 Insol in cone. HN0 8 , and H»S0 4 . 

Dccomii by fused KOH. Not attacked by 
boiling with KOH+Aq (Muthmann, A. 
1007, 365. 94 ) 

Columbium dioxide, Cb a O a . 

Sol. when still moist in boiling dil HC1+ 
Aq. Insol. in hot HNO5, loss sol. m aqua 
regia than in HCl+Aq Sol in cone. H a S0 4 
after long heating. (Rose.) 

Insol m H a O. KOH, or cone, acids, even 
when boilmg. (Delafontaine.) 

Columbium Inoxide, Cb a 0 3 . 

Insol. m acids except HF. (Smith, Z 
anorg. 1894, 7. 28 ) 

Columbium ictroxide, Cb 2 0 4 

Not attacked by cold or hot H a O, HC1, 
HNOs, H a S0 4 , or aqua regia, Slightly at- 
tacked by boiling KOH+Aq. (Delafon- 
taine.) 

Columbium peatoxide, Cb a 0 5 . 

When ignited msol in hot cone H 2 S0 4 
When it has not been igmted it forms a clear 
solution with H a S0 4 , which can be diluted 
without forming any precipitate (Rose, 
Pogg. 112. 549.) 

Sol in fused KHS0 4 , which can be diluted 
with H2O without causing pptn Insol 
HF. ■* 


Columbium oxybromide, CbOBr 5 . 

Decomp by H a O into Cb 2 Os and IIBr. Sol 
in hot H2SO4 and cone. HCl+Aq. (Rose, 
Pogg 104.442.) 

3H a O, CbsO,, HBr(?) Easily sublimed. 
(Smith, Z. anorg 1894, 7. 97.) 

Columbium oxybromide rubidium bromide, 
CbOBrj, 2RbBr 

Unstable in moist ail Decoinp by H2O 
(Weinland, B 1903, 39. 3059.') 

Columbium oxychloride, CbOCl s . 

Attracts H 2 0 from air without deliquescing 
and decomposed. Decomp, with H 2 0 with 
evolution of heat. Insol. m hot or cold HC1+ 
Aq. Sol by long contact with H a S0 4 to a 
cloudy liquid, which clears up on warming, 
but soon separates out Cb 2 0 8 . Sol. in cold 
KOH+Aq and hot K»CO«+Aq. fRose) 
Sol. m alcohol, from which it is precipitated 
by ether. (Blomstrand.) 

3H»0, Cb a 0 4 , HC1. Sublimate. (Smith, 
Z. anorg. 1894, 7. 97 ) 

Columbium oxychloride rubidium chloride, 
• CbOCls, 2RbCl. 

Decomp, by H a O. (Weinland, B. 1900, 
39. 3057 ) 


Columbium oxyfluoride, CbOFi. 

(Joly, C. R. 81. 1206 ) 

Columbium oxyfluoride with MF. 

See Fluoxycolumbate, and Fluoxyhypo- 
columbate, M. 

Columbium oxysulphide, Cb 2 OS 3 . 

Insol. in boihng IICl+Aq. Slowly decomp. 
into Cb a 0 6 by boilmg with UNO,, or aqua 
regia. Insol. in boiling dil. U a S0 4 +Aq. 
Converted into columbic sulphate, sol in H a O, 
by boilmg cone H a S0 4 . SI. sol m hot HF. 
Insol in boihng K s S+Aq. (Rose, Pogg. Ill, 
193.) 


Copper, Cu 

Copper is not attacked bv distilled H a O, or 
by NH 4 NO,, KN0 3i or (Nft 4 ) a S0 4 +Aq, or by 
a mixture of those salts in solution. (Muir, 
cited by Carnelly, Chem Soc. 30. 1.) 

Distilled H a O has slight action on Cu. 100 
ccm Ii a O dissolved fioin 2 sq dem Cu from 

0 035 mg Cu in one horn up to 0 280 mg in 
72 hours. 100 ccm. H a O dissolved 0 44 mg. 
from 0 sq dcm. in 48 hours. Presence of 
solder diminishes solubility about one-half. 
At 90-100° the amount dissolved is about one- 
half that at ord temp (Carnelley, Chem. 
Soc 30. 1.) 

100 ccm. distilled H a O dissolved only 1 
mg. Cu from 11 8 sq. cm. during a week, while 
air free from CO a was conducted through the 
solution When the air contained CO a , 3 mg. 
were dissolved. (Wagner, Dingl. 221. 259 ) 
100 1. sea water dissolved 12.96 g Cu from 

1 sq. m. (Calvert and Johnson, C. N. 11. 
171) 

Solubility in H a S0 4 . 

Not attacked by dil. H a S0 4 +Aq (Vogel, 


SC11W. J. aui.) 

Action of H a S0 4 at ordinary temp, is very 
slight even after a long time, (Barruel, J. 
Pharm. 20. 13 [1834D 
H2S0 4 has no action below 130°. (Calvert 
and Johnson, Chem. Soc. 19. 438.) 

H a S0 4 acts slightly even at 20.° 

16.3 g. H a S0 4 (1 843 sp. gr ) dissolved the 
following amts, from 3 g Cu, having a 
surface of 65 sq cm at the given temp. 


Temp 

Time 

% Cu dissolved 

19° 

14 days 

About 6 

00 

120 min. 

2 5 

80 

30 “ 

1 5 

100 

30 “ 

3 1 

124 

30 “ 

22 7 

130 

30 “ 

32 6 

137 

30 “ 

35 0 

150 

30 “ 

69 2 

170 

10 " 

51 92 

195 

2 “ 

53 5 

220 

“ 

70 57 

270 

few seconds 

nearly 100 
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With dilute acid the action was much less 
•violent, as is seen in the following table—. 


Tern Timo * 

Ae«, 

Sp gr. 

% Cu 
dissolved 

100° 30 min. 

h 2 so 4 

1 843 

2.3S0 

100 30 “ 

2H 2 SO„, 1I 2 0 

1 8296 

0 585 

100 30 " 

H 2 S0 4i HnO 

1 780 

0 

100 30 “ 

H 2 SC 4 . 2H 2 0 

1 620 

0 

130 30 “ 


1 843 

32.6 

130 30 " 

H 2 S0 4 , H a O 

1 780 

1.18 

130 30 “ 

H 2 S0 4 . 2H»0 

1 620 

0 

165 15 " 

h,so 4 

1 843 

70 

165 30 “ 

h 2 so 4 , h 8 o 

1 780 

16 5 

165 30 " 

H 2 S0 4 , 2H 2 0 

1 620 

2.7 


(Pickering, Cliem, Soc. 33. 112.) 


Cu is very si. attacked by cold HCl+Aq of 
1.12 sp. gr , but somewhat more on warming. 
Even less sol. in dll: HCI+Aq. (Lowe, Z 
anal 4.361.) 

Sol. in warm cone HI+Aq. (Rose.) 

Slowly attacked by H 2 SOa+Aq. (Causse, 
Bull. Soc. (2) 46.3.) 

More or less sol. in all dil. mmeial acids and 
also in organic acids, as acetic, tartaric, etc , 
when supply of air is afforded; but absolutely 
msol. in the latter acids when air is wholly 
excluded. The importance of this fact in the 
use of Cu cooking utensils is manifest. 

Easily attacked by ord HNO a +Aq 

With very cone HN0 3 +Aq (sp. gr. 1.62) it 
becomes passive, as in the case of Fe. 

Pure cul, ENOa+Aq of 1 07 sp. gr. or less 
does not attack Cu at 20°, but if NO s or 
KN0 2 , is added the action begins at once. If 
HNOa+Aq is more oonc the Cu is attacked. 
HNOa+Aq of 1.108 sp. gr. begins to act at 
—2°, and of 1.217 sp. gr. at -10°. 

HNOa+Aq of 1,612 sp. gr attacks Cu vio- 
lently at 20°, but action soon ceases on ac- 
count of formation of a crust of Cu(NO s ) 2 , 
insol. m pure HNOa. (Millon, A. ch. (3) 6. 
95 ) 

Easily sol. in 2N-HC10a+Aq at 60°. 
(Hendmson, J. Am. Chem. Soc. 1904, 26. 
756 ) 

Not appreciably sol in anhydrous HF. 
(Poulenc, A ch. 1804, /7) 2. 12.) 

When m contact with the an-, Cu is soon 
oxidised by acids, alkalies (especially NH 4 OH 
+Aq), and manv fatty bodies. 

Sol. m (NH+'oCOa+Aq. (Traube, B. 18. 
1887.) 

Slowly sol m NH 4 OH+Aq. (SchSnbein, 
B. A B. 1866. 580.) 

Sol. in KI+Aq when warm and cone. 
(Rose.) 

When finely divided, Cu is easily sol. in hot 
FeCls+Aq. 


Action of dilute solutions of salts on solubil- 
ity of Cu m HoO. 

100 com. solution of the following salts dis- 
solve the amts of Cu given below, from a 
suiface of 1 sq. dem . m 48 hours. ■ 


Salts 

G salt dissolved 

Mg. Cu dis- 




k 2 o 


0.11 

r 

0 01 

0 07 

KNOa 

0 05 

0 13 

l 

5.00 

0 16 

NaN0 8 { 

0 05 

5 00 

0 18 

0 19 

CaS0 4 

0 06 

0 11 

KaS0 4 ( 

0 05 

5,00 

0 12 

0 28 

MgS0 4 j 

0 05 

6 00 

0 16 

0 34 

f 

0 01 

0 05 

NasCOa 

0 05 

0.11 

1 

5.00 

2 80 

KaCOa { 

0.05 

5 00 

0 14 

2 35 


0 01 

0 05 

NaCl 

0 05 

0 18 

r 

5 00 

7 50 

KC1 

5 00 

8 17 

(NH 4 ) 2 S0 4 j 

0 05 

5 00 

0 66 

28.50 

„ 

0.01 

0 17 

NH 4 NO a 

0.05 

0 66 


5.00 

60 00 

NH 4 C1 j 

0 05 

5 00 

0 92 

158 75 


At 100° the action of KNO a , Iy 2 S0 4 , and 
NH 4 NO a is diminished, while that of 
(NH 4 ) 2 S0 4 , Na 2 C0 8( and NaCl is incieased. 

Tables are also given for mixtures of the 
above salts. (Carnelley, Chem. Soc 30. 1.) 

Solubility of Cu in dilute salt solutions. 

11.8 sq. cm. Cu were used, and the action 
continued one week, while air with or without 
j C0 2 was passed through the solution con- 
I tinually. 
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100 com. solution of the following salts dis- 1 
solved the given amts. Cu j 


Mg Cu 
dissolved 

with COi 


in 110 cc. dissolves 0 20.10-0.2279 g. Cu. 
(Turrentine, J. phys Chem 1907,11.025.) 

'SI. attacked by liquid NH 3 (Franklin, 
Am. Ch. J. 1898, 20. S27.) 


NaCl 

KC1 

MgCl 2 

NU4CI 

Iv,SO, 

KNO, 

Na 2 C0 3 

NaOH 


0 50 

0 50 

1 00 
1 00 
1 00 
1 00 
0.923 


4 

4 

5 

904 

0 

0 

0 

0 

0 


(Wagner, Ding], 221. 260 ) 


Distilled HsO dissolved no Cu from 420 sq. 
mm in 150 hours at ord temp 

NH 4 NO a +Aq with less than 0.4 g. per litre 
showed the same result. 

KNOs+Aq or (NH 4 ) 2 S0 4 +Aq contain- 
ing 0.1 to 0 2 g per litre dissolved no Cu. 

HjO containing carbonates-f nitrates, car- 
bonates -(-sulphates, or chlondes+nitrates 
also dissolved no Cu. 

NH 4 N0 3 +Aq containing 0.4 g. per litre 
dissolved 3 mg. per litre after 150 hours 
oontaot, 

From a surface of 2100 sq. m. of Cu, H 3 0 
charged with' C0 2 at ord. pressure, and con- 
taining the following salts in solution, dis- 
solved the given amts Cu. in 120 horns 


Amts. Cu dissolved by action of various oils 
on 8 sq. in Cu by 10 days’ exposure and 
subsequent 67 days — 




Vint Cu di-solved 


solved m 10 clave 

Sul dS“ t " 1 

Linseed oil . 

0.3000 grain 

0 2435 grain 

Olive oil . . 

0 2200 “ 

0 0200 “ 

Colza oil 

0 0170 " 

0 1230 “ 

Almond oil . 

0 1030 " 

0 1170 " 

Seal oil . . 

0.0485 " 

0 0315 " 

Sperm oil . 

0.0030 “ 

0 0575 '* 

Castor oil 

0.0065 “ 

0 0035 " 

Neatsfoot oil 

0 1100 “ 


Sesame oil . 

0 1700 “ 

0.0015 “ 

Paraffine oil . 

0.0015 “ 



(Watson, C. N 36. 200.) 


Qualitative results of the action of various 
oils on Cu are also given by Thompson. 
(C N 84. 176, 200, 219.) 

V com. oleic acid dissolves 0 0157 g Cu 
in 6 days. (Gates, J. phys Chem. 1911, 
16. 143 ) 

Sol m an alkaline solution of gelatine (3.54 
%) copper gauze dissolved in 48 horns 
(Lidoff, C. C. 1899, II 471 ) 



From a surface of 2100 sq m., HjO charged 
with C0 2 at pressure of 6 atmos. dissolved 0.6 
mg in48hoursi 

H 3 0 when charged with C0 2 at 6 atmos. and 
containing: 

16 mg. NH 4 N0 3 per litre, dissolved 0.8 mg. 
in 48 hours. 

80 mg. NH 4 NO s per litre, dissolved 1.4 
mg. in 48 hours. 

40 mg K a CO s , per litre, dissolved 1.2 mg 
in 48 hours. (Muir, Proc. Soc. Manchester, 
16. 31.) 

Sol. in KCN+Aq. (Goyder, C. N. 1894, 
69. 262.) 

A solution of (NH^SsOa containing 0.829 g. 


Cuprous acetylide, Cu 2 C 2 . 

Deoomp. by heating with H s O or KCN + 
Aq. Deoomp. by HNO s . (Keiser, Am. Ch. 
J. 1892, 14. 289 ) 

Not decomp, by H„S0 4 , NH 4 OH, IvOH + 
Aq or acetic acid, even on warming. The 
dry salt is sol. in very dil, HCl+Aq without 
evolution of gas. Sol. in cone. KCN+Aq 
(Battger, A. 1859, 109. 356.) 

Cupric acetylide, CuC 3 . 

Easily sol. m HC1. Turns brown in the air, 
and becomes insol. in acids. (Phillips, Z. 
anorg. 1894, 6. 241.) 

3Cu 4 C 8 0+2H 2 0. Solubility as that of 
CusC 17 H 4 0 3 . (Soderbaum, B. 1897, 30. 764.) 

CubCuH 4 0 3 Insol in H,0. 

When dry is violently decomp, by cone, 
H 2 S0 4 or not too dil. HNOj. Rapidly de- 
comp. by warming with dil. acids, especially 
HC1. 

Insol. in NH 4 OH+Aq in absence of air, 
partially sol. m presence of air. 

Insol. in organic solvents. (Sbderbaum, 
B. 1897, 30. 762.) 


Cuprous acetylide iodide, Cu 3 C 3 I, Cul. 

Ppt. (Berthelot and Delepine, A, ch. 
I960, (7) 19. 54.) 
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Cupric arsenide, Cu B As 2 . 

(Remsch, J pr, 24. 244.) 

CU4A62. (Gehlcn.) 

Cu.iAso Ppt. Deeomp. by acids. (Kane, 
Pogg. 44. 471 ) 

Cu a As Mm. Domeykile. Insol m HC1 
+Aq; sol in HNOj 
Cu^As. Mm Algodonile. 

Cu«As. Min Darwmile 

Cuprous azoimide, CuN a , 

Insol. in H 2 0. (Curtius ) 

Sensitive to sunlight. (Wohler, B'. 1913, 
46. 2053 ) 

Cupnc azoimide, basic, CuO, CuN« 

Insol. m H 2 0. (Wdliler, B. 1913, 46. 2055.) 

Cupric azoimide, CuN«, 

Very explosive 

Very si sol in H s O. Docomp by boiling 
with H 2 0. (Curtius, J. pi 1S98, (2) 68. 
290.) 

Copper azoimide ammonia, C11N5, 2NH a . 

Ppt Insol m HjO Easily sol in dil 
acids. (Dennis, J Am Chem. Soc 1907. 
29, 19 ) 

Copper boride, Cu a B 2 . 

(Marsden, J. B., 1880. 330.) 

Cuprous bromide, Cu 2 Br 2 

1 l.H 2 0 dissolves at 18°-20° - 
0 4320 nulhmols bromine. 

0,3157 “ eupric copper. 

0 1001 " cuprous copper. 

(Bodlimder, Z. anorg. 1902, 81. 460.) 

Sol. in HBr, HC1 without decoipp., or 
HNO a +Aq with deeomp, also m NH4OII 
+Aq. Insol. in boiling cone. H 2 S0 4 or 
HC 2 H a 0 2 +Aq (Berthemot, A. ch. 44. 385.) 

Sol. in H 2 SO a +Aq. (Lean and What- 
mough, Chem Soc 1898, 78. 161.) 

Sol. in Nad, and Na 2 S 2 0 5 +Aq (Re- 
nault, C. R. 69. 319 ) 

Solubility of Cu 2 Br 2 in KBr+Aq. 

All values recorded m millimols per litre. 


0 012 

40 0 200 0 013 

60 0 310 0.025 

80 0 423 0 012 

100 0 5836 

120 0 0934 

500 8 719 

(Bodlander and Storbeck, Z anorg 1902, 31. 



0 107 
0 187 
0 285 
0 411 
0 5830 
0 0934 
8.719 


Difficultly sol. m methyl acetate (Nau- 
mann, B. 1909, 42. 3790 ) 

Sol m ethyl acetate. (Naumann, B. 1910, 
43. 314 ) r 

Insol in acetone (Naumann, B 1904, 
37. 4329, Eidmann, C C 1897, II. 1014.) 

100 g. acetonitnle dissolve 3.86 g Cu 2 Br 2 
at IS 0 . (Naumann and Seiner, B 1914, 47. 
249 ) 

Sol. m pyndine. (Naumann, B. 1904, 37. 
4609 ) 

Mol. weight determined in pyridine, 
methyl and ethyl sulphides (Werner, Z. 
anorg 1897, 16. 19, 26, and 28 ) 

Cupric bromide, CuBr s . 

Deliquescent. Very sol m H 2 0. Insol m 
benzene. (Franclumont, B 16. 387.) 

Very si attacked by cold or even hot 
H a S0 1 (Viard, C. R. 1902, 136. 169.) 

Moderately sol in liquid NHa (Horn, 
Am Ch. J. 1908, 39. 219 ) 

100 g. 95 % formic acid dissolve 0 16 g at 
21° (Aschan, Ch. Z 1913, 37. 1117 ) 

100 g acetonitnle dissolve 24 43 g, CuBr 2 
at 1S°. (Naumann and Schier, B 1914, 47. 
249) 

Sol m benzomtnle. (Naumann, B. 1914, 
47. 1309 ) 

Sol in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Sol. in acetone. (Naumann, B. 1904, 37. 
4328.) 

Sol. in acetone with a brown color. (Eid- 
mann. C C 1899,11.1014.) 

4-2H 2 Qf(?) (Berthemot, A. ch. 1830, 

+4HoO Very sol in H 2 0 (Sabatier, 
Bull Soc 1894, (3) 11. 077.) 


Ddeomp. by H 2 0 (Sabatiei, Bull, Soc. 
1894, (3) 11. 681 ) 

-f 10H 2 O. (Wemland anil Kntill, Z, anorg. 
1905, 44. 116.) 

Cupric lithium bromide, CuBr 2 , 2LiBr+6H 2 0. 

Very hydroscopic. (Sementschenko, Z 
anorg. 1899, 19. 336 ) 

Very hydroscopic; deeomp. by H a O. 
(Kurnalcoff, C. C. 1899, I. 16.) 


Cuprous bromide ammonia, Cu 2 Br„, 2NH S . 
Stable when dry. 

Easily sol m HNO a and NH 4 OH+Aq. 
Othpr mineral acids and acetic acid separate 
Cu 2 Br. (Richards, Z anorg. 1898, 17. 245.) 
Cu a Br 2 , 0NH a . (Lloyd.) 

Cu 2 Br 2 , 3NH a . (Lloyd, J. phys. Chem. 
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Cupric bromide ammonia, CuBr 2 , 2NH» 

Sol in NH 4 Br+Aq without decomp 
(Richards, B 23. 3790.) 1 

•3CuBi' 2 , 10NH 3 . Decomh by H 2 0 

(Richards, Am. Ch J. 16. 651 ) 

CuBr e , 3NH a Completely sol. in a little 
H 2 0, but is decomp, by dilution. Insol. m 
alcohol (Rammelsberg, Pogg 66.246) 
CuBr a , 4NH 3 +H 2 0. 100 pts II 2 0 dis- 
solve 69.03 pts. CuBr 2 , 4NH 4 at 25° (Pud- 
scliies. Dissert ) 

CuBr 2 , 5NH„. As above. (Rammels- 
berg.) 

CuBr 2 , 6NH 3 . Sol. m small amts, of H 2 0, 
but dccomp. on dilution. (Richards.) 

Cupnc bromide nitric oxide, CuBi 2 , NO. 

Deeomp. by H 2 0. (Mancbot, B. 1914, 
47. 1607.) 

Cuprous chloride, Cu 2 Cl 2 
1.53 g. Cu 2 Cl 2 dissolve m 100 g H 2 0 at I 
21.5°; 1.55 g. at 26.5°. (Kremann and Noss, 
M. 1912, 33. 1206 ) 

Solubility of Cu 2 Cl 2 in H 2 0 in an atmosphere 
of hydrogen. 

Solubility is recoided m mg-atoms per 1, 


* 

Total 

Cu 

CuCla 

Cl 

CusCli 

analysis 

20 2 
19 6 
19 3 

2 752 
2 919 
2 071 
2 861 

2 124 
2 254 
2 294 
2 245 

5 672 
5 525 
5 464 
5 464 

0 628 
0 635 
0 677 
0 616 

0 420 

0 474 

0 499 

(BodUnder, Z. anorg. 1902, 81. 12 ) 

Solubility of Cu 2 Cl 2 in H s O in an atmosphere 
of C0 2 . 

Solubility is recorded m mg-atoms per 1. 


Total 

Cu 

1 CuCla 
by 

analysis 

1 01 

CuaCla 

analysis 

CusCli 

20 6 
21 7 

19 7 

2 818 

2 805 

2 880 

2 805 

2 258 

2 138 

5.235 

5 430 

5 312 
5.390 

0 525 

0 516 

0 391 
0.336 

0 662 

0 602 

0 667 

(Bodlander, 1. c.) 


Solubility m HCl+Aq at 17° 

hi mols. CuCl 2 in mgs. in 1 
tion. IICl=mols. HC1 in <1 


Cu 2 Cl 2 = 


(Chatelier, calc, by Engel, A. ch (6) 17. 377.) 
Solubility of Cu 2 Cl 2 in HCl+Ao at 0°. 


1 065 
1 132 
1.261 
1.345 


(Engel, l. c.) 


Sol. m cone. HCl+Aq; msol in dil HN0 3 , 
or H 2 S0 4 +Aq. Not attacked by cold cone. 
H 2 S0 4 , and only si. on warming, (Rosen- 
feld, B. 12. 9540 Sol. in NH„OH+Aq; sol. 
m hot NaCl, KCL FeCl s , ZnCl 2 , MnCl 2 , etc. 
+Aq. 1 mol. Na 2 S 2 0 3 m aqueous solution dis- 
solves 1 mol. Cu 2 Cl 2 (Wmkl, r, J, pr. 88. 
428.) Sol. in KI, I s , KCN, or (NH 4 ) 2 S0 4 + 
Aq. (Renault, C. R. 69. 558.) 


Freshly -pptd Cu 2 Cl 2 is sol in H s S_. , .. 
nd Whatmough, Chem. Sou. 189 


(Lean' aid 1 '^ -— - “ - -- “*?'**&- 

73. 160.) 

SI. sol. in normal NH 4 OH+Aq only by 
shaking several hours, a 0.02 normal solution 
of cuprous copper being obtained. (Gaus, 
Z. anorg. 1900, 26. 258.) 

Insol. m Na 2 S 2 0n+Aq. (Sicwert, Gm. K. 


6. 1, { 


3.) 


Solubility m FeCl a , 4II a O+Aq at 21.5“. 


1 535 
1 33 
1 81 
3.11 
7.125 
8 06 
9.565 
12 44 
17.04 
21.60 
23.20 
21.655 
11.895 


CujCb+FeCL, 4H 2 0 


(Ivremann and Noss, M. 1912, 33. 1208.) 
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Solubility of Cu a Cl 2 in KCl+Aq at t°. De- 1 Solubility of Cu a Cl a +KCl in H a O at 22° - 
term in od m an atmosphere of C0 2 . | Continued 


0 002411 
0 004702 
0.009458 
0.0970 
0 3840 


Solubility; of Cu a Cl a in KCl+Aq at t°. De 
tennined in an atmosphere of C0 2 . 

All values recorded in. milhmols per btre. 


nopper 


2.222 
1 901 
1 571 
1.421 
1.523 
1.C08 
0 475 
0 322 
0 324 , 
0 1308 
0 1088 


1 522 
1.2f 
1 344 
1 446 

1 761 

2 411 
4 702 
9 485 

97.0 

384.0 


°°cX 


0 534 
0 460 
0 514 

0 761 

1 022 
1.122 


5 436 
5 287 
5.614 
6.015 
6.247 
, 7 525 
11 735 
16 437 
21.356 


CujCla 


0 1621 
0 1723 
0 1907 
0 2148 
0 2145 
0.2149 
0 1548 
0 1473 
0 1399 
0.1439 
0 1451 
0.1165 
0 1139 
0.0953 
0 0735 
0 0655 
0 0463 
0 0366 
0 0314 
0.0285 
0 0265 
0 0220 
0 0193 
0 0176 
0 0193 
0 0160 
0.0124 
0.0058 
0 0000 


0 2330 
0.2384 
0.2374 
0.2516 
0 2506 
0 2549 
0 2387 
0 2363 
0 2357 

0.2363 
0.2320 
0 2350 
0.2359 
0 2349 
0 2389 
0 2404 
0 2433 
0 2503 
0 2499 
0 2523 
0 2628 
0.2687 

O' 2703 
0.2706 

0 2632 
0.2568 


(BiSnsted, Z. phys. Ch. 1912, 80. 208.) 


Solutions of 0.05=0.4 noimal KC1 dis- 
solve Cu 2 Cl 2 with the formation of KCuC 1 2 ; 
those of higher concentration with the forma- 
tion of K s CuCls. (Bodlander and Storbeck, 
Z. anorg. 1902, 81. 41.) 


Solubility of Cu a Cl a +KCl m H a O at 22°. 


G.mlg 

[>{ solution 

Solid Phase 

CmCls 

ICCl 

0.00115 

0.0387 

Cu»Cl 2 

0.00405 

0.0656 


0.00861 

0 0824 


0.0137 

0 09S4 


0.0219 

0 1133 


0.0390 

0 1406 


0.0484 

0 1530 


0.0675 

0 1639 


0.0719 

0 1747 


0 0863 

0.1839 


0.1043 

0.2027 


0.1084 

0.2018 


0. 1021 



0 1204 

0 12095 


0.1332 

0 2164 



Sat. NaCl+Aq dissolves 16.9 % Cu 2 Cl 2 at 
90°; 11.9 % at 40°; and 8,9 % at 11°. 

15 % NaCl+Aq dissolves 10 3 % Cu 2 Cl 2 at 
90°; 6.0 % at 40°, and 3.6 % at 14°. 

5% NaCl+Aq dissolves 2.6 % Cu 2 Cl 2 at 
90°, and 1.1 % at 40.° (Hunt, Sill Am. J. 
(2) 49. 154.) 


Solubility in NaCl+Aq at 26.5°. 


In 100 e H 2 0 

Sohd phase 

CueCli 

NaCI 

1 55 


Cu 2 Cl 2 

3 15 

10 80 


7.30 

20 70 


40 60 

27 00 


49.10 

36.48 


57.21 

44 14 

CusCL+NaCl 

41.40 

55 95 

NaCI 

18 70 

50 90 

“ 


(Kremann and Noss, M. 1912, 33. 1210.) 
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Solubility of Cu a Clj in CuS0 4 +Aq at t°. 
Values recorded in mdhmols per 1. 



Sol in quinoline. (Beckmann and Gabel, 
Z anorg. 1906, 61. 236.) 

Sol m pyridine. (Schroeder, Dissert. 

1901.) 

Insol m phosgene. (Eidmann, Dissert. 
1899.) 

Insol m acetone. (Naumann, B. 1904, 
37. 4329.) , 

Insol. in acetone and in methylal. (Eid- 
mann, C C 1899, II. 1014.) 

Difficultly sol. in methyl acetate. (Nau- 
mann, B, 1909, 42. 3790 ) 

Insol m ethyl acetate. (Alexander, Dis- 
sert 1899.) (Naumann, B. 1904, 87. 3601.) 

Difficultly sol. in ethyl acetate (Nau- 
mann, B, 1910, 43. 314.) 

100 g. acetonitrile dissolve 13 33 g CujClj 
at 18° (Naumann and Seiner, B 1914, 47. 
249 ) 

Sol. in benzonitrile. (Naumann, B. 1914, 
47. 1369.) 

Sol in hot benzonitrile and other aro- 
matic nitriles. (Werner, Z. anorg. 1897, 16. 
7.) 

Mol weight determined in pyridine 
methyl and ethyl sulphides. (Werner, Z. 
anoig 1897, 16. 19, 26 and 28.) 

Mm Nanlokite Sol. in HCI, HNO„, or 
NH 4 OH+Aq. 

Cupric chloride, CuCl s . 

Deliquescent. 100 pts. HjO dissolve 70.6 
pts CuCls at 0°; 100 pts. CuCL+Aq contain 
41.4 pts. CuCls. (Engel, A. ch (6) 17. 350.) 

100 pts. H 2 0 dissolve 76.2 pts. CuClj at 
16 1°, or 100 pts CuClj+Aq sat. at 16.1° con- 
tain 43.25 pts. CuClj. (Rudorff, B 6. 484.) 

100 pts. CuCL+Aq sat. at 17° contain 
43.06 pts CuCL; at 31.6°, contain 44.7 pts. 
-CuCls. Coefficient of solubility =41.4+ 
0.105t (Reioher and Deventer, Z. phys. 
Ch. 6. 560.) 


Sat. CuCla+Aq, contains at.: 

-20° -5° +12° 17° 32° 

37 3S 8 39 3 41 7 43 2% CuCls, 

39° 56° 6S° 73° 91° 

44 0 46 6 47.9 48 6 51 0% CuCls. 

(fitard, A. ch. 1894, (7) 2. 536 ) 

Sp. gr, of CuCL+Aq at 17.5°. 

% CuCl, Hp nr < CiiC'l" Hp fir 

5 1 0455 25 1 2918 

10 1.0920 30 1 3618 

15 1 1565 35 1 4447 

20 1.2223 40 1 5284 

(Franz, J. pr. (2) 6. 274 ) 

Sp. gr. of CuCL+Aq at 22.9°, containing in 
1000 g. HjO, g. CuCls+2HjO. 

85.5 ( = V 2 mol.) 171 255.5 g. CuClj+2H 3 0, 

1.057 1.108 1.154 

342 427 5 513 g. CuCls+2H 2 0, 

1.197 1.238 1.275 

598.5 684 g. CuCl s +2H a O, 

1.309 1.341 

769 5 855 g. CuC1j+2H 2 0, 

1.371 1.399 

940.5 1.026 g. CuCL+2HsO. 

1.425 1.449 

Containing CuClj (anhydrous). 

67 5 ( - 14 mol ) 135 202 5 270 g. CuClj, 

1.059 1 114 1.165 1.213 

337 5 405 472 6 g. CuCls. 

1 257 1.299 1.30 

540 607.5 675 g. CuClj. 

1 379 1.416 1.453 

(Gerlach, Z. anal. 28. 468.) 

Sp gr of CuCL+Aq at 0° S=pts CuClj 
in 100 pts. solution; S 1 = mols. CuCls in 
100 mols. of solution. 


S Si Sp. gr 

39 4170 S 00 1 4797 

35 3839 6 82 1 4173 

30.9255 5.65 1 3529 

26 1129 4 51 1 2881 

20 6697 3 36 1 2204 

145820 223 1.1494 

80732 116 1.0796 

(Charpy, A. oh (6) 29. 25.) 

Tables for 7°, 30.5°, 49 2°, and 65° are also 
given by Charpy. 

Sp. gr. of CuCL+Aq at room temp., 
containing 

12 006 21.349 33 027% CuCls. 

1 1037 1 2164 1.3312 

(Wagner, W. Ann. 1883, 18. 273.) 
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Sp. gr. 
(Jones 


0 01 
1 001208 
0 10 
1 012014 
0 75 
1.090912 
1.5 

1.177618 


0 05 
1 00637 
0 20 
1 030991 


and Pearce, Am. Ch. J. 1907, 38. 717.) 
Sp.gr of CuCI.+Aq al.25°. 


1 — normal 
Vs— “ 


1 0624 
1 0313 
1 0158 
1 0077 


(Wagner, Z. phys. Ch. 1890, 5. 38 ) 
Much less sol. i» PICl+Aq than in H2O 
1 1. HCl+Aq containing 45 pts HC1 to 100 
pts, HjO chssolves only 290 g. CuCls at 12°, 
whereas 1 1 H2O at 12° chssolves 630 g. CuCls. 
(Ditte, C. R. 1881, 92. 353.) 

Solubility in IICl+Aq at 0° = 

% mols. in milligrammes in 10 ccm 
solution. 1IC1 = mols. IIC1 m ditto , H 2 0 
- g H,0. 


91 75 
86 8 
83.2 
79 35 
68,4 
50,0 
22 8 
23 5 
26.7 


128 


126 
154 7 


(Engel, A. ch (0) 17 351.) 

Not decomp, by oold B2 S0 4 
Sol in NHjCl+Aq, Very sol in coni 
NaCl+Aq, (Boussingault ) 

Solubility of CuCl 2 in NH,C1+Aq at 30°. 


Cu'K 

Solid phase 

0 

1 9 

15 0 
43 2 

43 95 | 

NH4CI 

NI+CI+CuCl,, 2NH4CI, H 2 0 
CuCls, 2NH4CI, H.O 
CuCls, 2NIJ4CI, HzO+CuCb, 
2H 2 0 

CuCL, 2H 2 0 


(Sclirememakers, Z phys Ch. 1909, 66. 688.) 

See also NILCI+CuCL under ammonium 
chloride. 


Solubility of CuCL+HgCls m H 2 Q at 35°. 


% CuCls 


44.47 
33 50 
26 07 
23 31 
21 50 
19 40 
18 46 
18 06 
14 73 
5 94 


(Schrpmemakers and Thunus, Pioc, K Akad 
Wet. 1912, 15. 472 ) 


Solubility of CuCls +KC1 m H 2 O at t° 



100 g. H 2 0 dissolve 72,6 g. CuCl 2 +16. Og 
NaCl (Rudorff, B. 6. 684 ) 


Solubility of CuCb+NaCl m H 2 0 at 30° 


% NaCl 

% CuCls | 

Solid Phase 

0 

43 95 

CuCls, 2H 2 0 

3 10 

41 14 j 


4 28 

41 06 


6 41 

39 40 


10 25 

36.86 

CuCls +NaCl 

12 02 

32 38 

NaCl 

12 25 

32 40 


13 54 

28 64 


15 40 

23 72 


18 44 

16 98 


20.61 

11 03 

u 

26 47 

0 

“ 


(Schrememakere and de Baat, Z phys. Ch. 
1909, 66. 580.) 
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Solubility of CuCl 2 in CuS0 4 +Aq at 30° 


^solution 

CuClj 'c'ufto/ 

Solid phase 

0 20 32 

CuSCb, 5H a O 

6 58 13 62 


15 68 8 93 


25 67 4 77 


39 48 3.21 


42 77 2 89 

CuS0 4 , 5H 2 0+CuCl 2 , 2H a O 

42 47 2 90 


43 25 1 14 

43 95 0 

CuCl 2 , 2H 2 0 


(Schreinemakers, Z. phys. Ch. 1909, 69. 561.) 


Insol in liquid NH 8 . (Gore, Am Ch. J. 
1898, 20. 827 ) 

SI sol in liquid HF. (Franklin, Z. anorg 
1905, 46. 2.) 

Sol. in alcohol and ether 
Sol. in 1 pt strong alcohol, 

100 pts absolute methyl alcohol dissolve 68 
pts. C11CI2 at 15 5°; 100 pts. absolute ethyl 
alcohol dissolve 53 pts. CuCl 2 at 15.5°. (de 
Bruyn, Z, phys. Ch, 10. 783.) 

See also under C11CL+2H1O 


Solubility of CuCU+KCl m absolute alcohol 
at 25° 


Cu$1j 

icSi 

Solid Plrnse 

1 27 

0 281 

KC1+KC1, CuCl 2 

1 51 

0 28] 

2 15 

KC1, CuCl 2 

5 25 



30 16 



34 17 

0 2i] 

KC1, CuCl 2 +CuCl 2 , C 2 H 6 OH 

34.45 

0 21 


34 29 

0 21 1 


33 97 

0.00 

CuCb, C 2 H 6 OH 

(Foote 

1 and Walden, J. Am. Chem. Soc. 1911, 



33. 1032.) 

Solubility of CuCL+KCl in acetono at 26°. 

cJ&lj 

l$5i 

Solid Phase 

0 34 

0 38 

KC1+KC1, CuCl 2 

0.48 


KC1, CuCl 2 

1 50 



2 06 

2 49 

6 27 

KOI, CuCl 2 +CuCl 2) C3H0O 

2.32 



(Foote and Walden, J Am. Chem Soc. 1911, 
33. 1032.) 


' 100 g. of sat. solution of CuClj in ethyl 
alcohol contains 33.97 g. CrCl 2 . (Foote and 
Walden, J. Am. Chem. Soc. 1911, 33. 1032.) 


Easily sol in acetone. (Krug and M’Elroy, 
J. Anal. Ch. 6. 1S4.) 

Insol. 111 benzene. 


Solubility m organic solvents 





Solvent 


™C'ucll! ' " 

Methyl alcohol 

22 

36 8 


40 

37 0 


50 

37 1 


60 

37 5 

Abs ethyl alcohol 

0 

19 

32 0 

35 7 


20 

35 9 


38 

38 5 


50 

41 7 

Propyl alcohol 

— 15 

20,8 


19 

30.9 


37 

30.7 


57 

30 3 


62 

30,5 

Allyl alcohol 

-20 

23 4 



23 6 


27 

22 9 


32 

23 3 

N-butyl alcohol 

0 

15 2 


23 

15 8 


37 

15 7 


55 

16 1 


84 

16 2 


92 

16 7 

Ethyl formate 

-20 

10 2 


+24 

0 4 


37 

7.4 


50 

7 2 

Ethyl acetate 

+20 

3.0 


40 

2.5 


72 

1.3 

Acetone 

— 20 

18 4 


+ 8 

18 8 

Isopropyl alcohol 

32 

11 0 


70 

28 3 


84 

28 7 


(fitard, A. ch. 1894, (7) 2. 5G5 ) 


See also under CuCl2+2H 2 0. 

1 g CuClj is sol. m 181 g. methyl acetate 
at 18°. Sp. gr 1874° of the sat. solution = 
0.939. (Naumann, B. 1909, 42. 3793 ) 

1 g CuClj is sol in 249 g. ethyl acetate 
at 18°. Sp gr of sat. solution 18°/4 - 0.9055. 
(Naumann, B. 1904, 37. 3603.) 

Difficultly sol. in ethyl acetate (Nau- 
rnann, B. 1910, 43. 314.) 
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1 pt. sol. in 249.3 pts. ethyl acetate at 10°. 
(Alexander, Dissert. 1899.) 

Solubility in acetone. 

34.7 g. acetone dissolve 1 g CuCl 2 at 18°. 
Sp gr. ol sat. solution 18°/4° =0.8154 (Nau- 
mann, B. 1904, 37. 4329.) 

1.40 pts. are sol. in 100 pts acetone at 56°. 
(Laszczynski, B. 1894, 27. 2287.) 

Sol in acetone and mcthylal. 1 gram dis- 
solves in 34.08 grams of acetone at 18°. 
(Eidmann, C. C. 1899, II, 1014.) 

100 pts. absolute ether dissolve 0 043 g. 
CuClj. (Bddtker, Z. phys. Ch. 1897, 22. 
511.) 

Mol weight determined in pyridine and 
methyl sulphide (Werner, Z. anorg 1897, 
16. 20 and 25.) 

100 g. sat, solution in acetonitrile contains 
1.57 g. CuCl 2 . (Naumann and Schiei, B. 
1914, 47. 249 ) 

SI, sol. in benzomtrile. (Naumann, B. 
1914, 47. 1369.) 

Sol. in boiling dipropylamine. (Werner, 
Z. anorg. 1897, 16. 34.)' 

Sol. m methane, (Ley, Z. phys. Ch 1897, 
22. 81); (Castoro Z. anorg. 1899, 20, 61.) 
+H s O. (Ditte, A ch. (5) 22. 551.) 

Sol. in H 2 0 with slight decomp. (Sabatier, 
Bull. Soc. 1895, (3) 13. 601 ) 

+2HaO, Deliquescent. 100 g. H a O dis- 
solve 121.4 g. CuCli+2H 4 0 at 16.1°. (Ru- 
dorff.) 

Aq. sol, at 35° contains 9.689 Mol. % CuCU. 
" 15° “ 8.934 “ % " 

(Schreinemakers, C C. 1911, II. 349.) 


~12 ) 

43 95 g. anhydrous CuClj are dissolved in 
100 g. CuCU+Aq at 30°. (Schreinemakers, 
Arch, neer Sc. 1910 [2], 16. 117.) 

44.47% by weight anhydrous CuCl 2 is dis- 
solved in HjO at 35°. (Schreinemakers and 
Tlionus, Verh. k. Alcad. Wet Amst. 1912, 


Solubility of CuC 1 3 +2H s O m ethyl alcohol + 
Aq at 11 5° C. under addition of in- 
creasing amounts of CuCl, 

P= Percent of ethyl alcohol by volume, 

G = Grams of OuCh added. 

Cc = Grams of CuCla m 5 ec. of the solution. 
C n = Grams of water m 5 ce. of the solution, 
calculated from 

(1) the water content of the alcohol. 

(2) the water of crystallization which had 

gone into solution. 

(3) the water held mechanically m CuCl a 

+2H 2 0. 


21. 333.) 


tthyl alcohol Grama CuCla draoh ed 


1 175 
1 116 
1 097 
1 070 


Anhydrous salt dissolves readily in absolute 
ethyl alcohol; C11CI1-I-2H2O is precipitated 
by H.,0 


0 223 
0.444 

0 665 
0.887 
1.106 

1 324 
1 540 
1 739 
1 957 


0 794 
0 744 
0 695 
0 648 
0 561 
0 517 
0 478 
0 440 

0 369 
0.330 
0 290 
0 270 
0 247 
0 223 
0 205 
0 191 
0 179 
0.164 


(Bfldtlihr, Z. phys. Ch. 1897, 22. 506-507.) 

100 pts. absolute ether dissolve 0 061 g. 
CuClj+2HjO. (B&dtker, Z. phys Ch. 1897, 
22. 511.) 

0.11 pts, are sol, in 100 pts. ether at 16°. 
“ “ “ “ 100 “ “ " 35°. 

“ " “ “ 100 “ acetone “ 0°. 

8,92 “ “ “ “ 100 “ “ “13.6°. 

(Laszczynski, B. 1894, 27. 2286 and 2287.) 
Solubility in organic solvents at t°. 


Pure methyl alcohol 
Ethyl alcohol (95°) 

Pure acetone 

1 pta ethyl alcohol (98°) +10 pta 
HaO 


Pts of 
solvent 
required 

Ou(?h + 
1 2H,0 
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Solubility in oi ganic solvents at t°.— 

Coni 



solvent 

required 


' 

Cu<?lj + 
2H,() 

SU pts abs alcohol +20 pts Ha° 

28 1 

6 0 


20 7 

6 2 

SO pts. acetone +20 pts. HaO 

23 1 

5 3 


21.8 

5 6 

SO pts acetone +20 pts methyl 



alcohol 

23,1 

24.0 

12.0 

11 6 

10 pts methyl alcohol +90 pts 



ethyl alcohol (98°) 

24.2 

5 4 


25 0 

5 1 

20 pts methyl alcohol +80 pts. ord 



ether 

24 1 
22 4 

15 1 

16 7 

80 pts abs alcohol +20 pts ord 

24 1 

8 8 





26 0 

8 5 

Comm methyl alcohol 

23.9 

5 4 


23 0 

5 6 

85 pts pynduio + 15 pts H,0 

24 4 
23 6 

63 4 
63 7 

00 pts, pyridine +40 pts HjO 

27.3 

26 7 


28 0 

26 2 

75 pts, a picollne +25 pts HjO 

261 

61 6 
62.3 

70 pts a picollne +30 pts HjO 

26.1 

47.3 


(de Conmck, C. R. 1900, 131. 39.) 


Solubility m organic solvents. 

Sol, m propyl alcohol, hot glycol, hot 
glycerine, not paraldehyde, hot crys. acetic 
acid, pure acetone, 30% metliylamine+Aq, 
pure pyridine, pure a-picolme, acetonitrile; 
si sol in isobutyl and amyl alcohols, crystal- 
lizable formic acid, ethyl acetate; insol. in 
cold glycol, cold glycerine, cold paraldehyde, 
benzaldehyde, cold crystallizable acetic acid, 
ord. ether, abs. ether, hot and cold CSa, cold 
amline, cold orthotoluidine, methylene chlor- 
ide, ethyl iodide, propyl iodide, ethylene 
bromide, benzene, toluene, xylene, ligroin, 
mtrobenzene, cold piperidine and essence of 
terebenthme. (de Conmck, C. R. 1900, 131. 


-f-OttaU. 

Aq. sol. at 35° contains 2.921 Mol. % CuCla. 
15° " 1 11 

(Schrememakers, C. C. 1911, II. 349.) 

Cuprous hydrogen chloride, CuCl,HCl. 

Sol. inH 2 0, (Neumann, M. 1894, 16. 493.) 

Cupric hydrogen chloride, CuCla, HCl+3H a O 
Decomp, by H 2 0. Sol. m HCl+Aq below 
0° .(Engel, C. R. 106. 273.) 


CuClj, 2HC1 Deliquescent Very sol in 
II 2 0 (Alexander, Dissert 1899.) 

+5IIjO. Piopeities as above. (Sa- 
batier, C R. 106. 1724.) 

CuC 1 2> 3HC1. Sol in HjO. (Neumann 
M. 1894, 16. 493.) 


Cupric gold (auric) chloride, CuCla, 
2AuCl 3 +0H 2 O. 

10% is sol, in IDO at 18° (Myhus, Z. 
anorg 1911, 70. 210.) 


Cupric lithium chloride, CuCla, LiCl+ 
2HlhO. 

Decomp on air. Decomp, by dissolving in 
HjO. Sol. in cone LiCl+Aq without decomp. 
Decomp. by alcohol. (Chassevant, A. ch. 
(6) 30. 33.) 

+2H„0. (Meyerhoffer, W. A B. 100, 2b. 
621.) 


Cupric mercuric chloride. 

Easily sol 111H3O. (v Bonsdorff.) 

Cupric mercuric potassium chloride, CuCla, 
3HgCl : , 6KC1+2H S 0 
Deliquescent in moist air. Sol, in boiling 
H»0 without decomp , and recrystallises if 
cooled slowly. Insol. m absolute alcohol, 
(v. Bonsdorff, Pogg, 33. 81 ) 


Cuprous nitrosyl chloride, CujCl 2 , 2NOC1. 

Very deliquescent and sol. m H 2 0 with im- 
mediate decomp. (Sudborough, Chem. Soc. 
69. 658.) 


Cuprous potassium chloride, Cu 2 Cl 2 , 4KC1. 
Sol. m HaO (MitsoherUch, A. ch 73. 384.) 
For solubility data, see Cu 2 Cl 2 +KC1 under 
cuprous chloride. 


Cupric potassium chloride. 

CuCL.KCl. (Meyerhoffer, Z. pliys. Ch. 3. 


Sol. in HaO; only si sol in cone. HCl+Aq. 
(Groger, Z. anorg. 1899, 19. 330 ) 

CuCl., 21vCl+2HsO. Sol. in H 2 G and 
alcohol (Berzelius, Pogg 13 458.) 

The composition of the hydrates formed by 
this salt at different dilutions is calculated 
from determinations of the lowering of the 
fr pt. produced by the salt and of the con- 
ductivity and sp. gr. of its aqueous solutions. 
(Jones, Am. Ch. J. 1905, 34. 322.) 

For solubility data, see CuCla+KCl under 
cupric chloride 


Cupric rubidium chloride, CuCls, 2RbCl. 

Easily sol. in H a O and HCl+Aq. (Godef- 
froy, B. 8. 9 ) 

+2H a O. Sol. m H a O. (Wyrouboff, J. B. 
1887. 538.) 

Cuprous sodium chloride. 

Very sol. in HaO. 
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Cupric sodium chloride. 

Easily sol m cone NaCl+Aq. Sol. in 
alcohol of 0 837 sp. gr. 

No double suit exists. (Schreinemakers 
and de Emit, 7, phys Ch 1909, 66. 580 ) 

Cupric thallic chloride, CuCla, 2T1C1 3 
Sol. in H 2 0. (Willm, A. ch (4)6.55.) 
+GH a O. Can be eryst. from HjO. 
(Gewecke, A 1909, 366. 225 ) 


Cupric chloride hydrazine, CuCI 2 , 2NaH«. 

Easily decomp (Hofmann and Marburg, 
A. 1899, 306. 222 ) 

Cuprous chloride mercuric sulphide, Ou 2 Cl 2 , 
2HgS 

Insol. m HjO, sol m cone, hot HCl+Aq, 
not decomp by boding dll HjSO^Aq, but 
decomp, by cone. HjSO.,. (Heumann, B. 7. 
1390.) 


Cuprous chloride ammonia, CuaCIs, NH 3 . 
(Lloyd, J. phys. Chem. 1908, 12. 399.) 
CujCL, 2NH 3 Decomp by H 2 0 or acids, 
not by ulcohol (Ritthausen, J pr 60 369 ) 
Cu a Cl 2 , 3NH a (Lloyd, J. phys. Chem. 
1908, 12. 399.) 

Cii»Cla, 6NH 3 . (Lloyd, J phys Chem. 1908. 
12. 399 ) 


Cupric chloride ammonia, CuCl 3 , 2NH 3 . 
Decomp by HjO. (Kune, A. ch. 72. 273 ) 
CuCl 3 , 4NH 3 , Sol. in HjO. (Bouzat, C.R 

1902, 136. 294 ) 

+HaO (Cupr ammonium chloride) Sol. 

in H 2 0 and hot NH,OH+Aq 

+2H a O. Sol. m small amt. of HaO. 
Cu( 0H) 3 is pptd by dilution. (Bouzat, 
A ch. 1003, (7) 29. 350 ) 

CuCk 5NH 3 . (Bouzat, A ch. 1903, (7) 29. 
350.) 

+1J4H 2 0 Sol. in H s O. On dilution 
Cu(OH) s is pptd Sol in NH 4 OH+Aq, 
solubility decreases as NH 3 concentration 
increases. (Bouzat, A. ch. 1903, (7) 29. 350.) 

CuCla, 6NH S . Completely sol in H s O. 
(Rose, Pogg, 20. 55.) 

Sol. in HaO but decomp. by great dilation 
with pptn. of Cu(OH)a 
Insol in liquid NH 3 (Bouzat, A cb. 

1903, (7) 29. 350.) 


Cuprocupric chloride ammonia, CuaCk CuCk 
4NH 3 +H 2 0. 

Decomp. by HaO or alcohol. Abundantly 
sol. m NHjCl+Aq, but with pavtial decom- 
position (Ritthausen.) 


Cupric chloride ammonia platmous chloride, 
CuCla, 4NH 3) PtCla. 

See Piatodiamme cupric chloride. 


Cuprous fluoride, CuaFa. 

Insol. m HaO or HF Sol m cone. HC1+ 
Aq, from which it is precipitated by H 2 0, 
Insol m alcohol (Berzelius, Pogg, 1. 28.) 

Decomp. by H2O into sol CuFa Sol m 
boibng IICl+Aq and m HN0 3 +Aq. Only 
si attacked by warm H 3 SO, (Poulenc, C. R 
116. 1447.) 


Cupric fluoride, CuF 2 

Easily takes up HjO to form CuF 2 +2H 2 0. 
Sol. m HC1, HNO s , or HF +Aq. (Poulenc, C 
R. 116. 1448 ) 


Solubility at 25° m HF+Aq 


Nurmnhtj of HF+Aq 


0 0307 
0 1164 
0 2494 


Solubility is decreased by presence of KF 
(Jaeger, Z. anorg. 1901, 27. 29.) 


Insol. m liquid NH 3 (Gore, Am. Ch. J. 
1898, 20. 827 0 

Insol m methyl acetate (Naumann, B. 
1909, 42. 3790), ethyl acetate. (Naumann, 
B /910, 43. 314.) 

Insol m acetone (Eidmann, C. C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4329.) 

+2H s O. SI sol in cold, decomp. by hot 
H s O. (Berzelius.) 


Cupric hydrogen fluoride, CuF 2 , 5HF+5H 2 0. 
Deliquescent. 

Easily sol. in HjO and dil acids. 

Sol in NH,OH+Aq with decomp (Bohm, 
Z. anorg. 1905, 43, 329 ) 


Cuprous chloride carbon monoxide, 

Cu 2 Cla, 2CO+4HaO. 

Very sol. m HC1 (sp. gr. 1.19) with evolu- 
tion of CO. Sol. in NtLOH+Aq. (Man- 
chot and Friend, A. 1908, 369. 110 ) 

2Cu 2 Cla, CO+2H a O. Insol. in H s O (Bei- 
thelot, A. oh. 18503, (3) 46. 488.) 

4Cu 2 Cla,3CO+7HaO. Insol. m HjO, 
but decomp. therewith very quickly. Sol. 
m Cu,Cla+HCl. I 


Cupric potassium fluoride, CuF a , 2KF. 
Easily sol in H a O. 

CuF 2 , KF. Very si. sol m H 2 0; si. sol. 
dil. acids (Helmholt, Z. anorg. 3. 115.) 


Cupric rubidium fluoride, CuFa, RbF, 
As the K salt. (Helmholt.) 


Cupric silicon fluoride. 
See Fluosilicate, cupric. 
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Copper stannic fluoride. 

See Fluostannate, copper. 

Copper tantalum fluoride. 

See Fluotantalate, copper. 

•Copper titanium fluoride. 

See Fluotitanate, copper. 

Copper tungstyl fluoride. 

See Fluoxytungstate, copper. 

•Copper zirconium fluonde. 

See Fluozirconate, copper. 

Cupric fluoride ammonia, CuF 2 , 4NH,+ 
5H 2 0. 

Decomp, rapidly m the air. 

Easily sol, m H 2 0 

Decomp, by boiling with H a O with evolu- 
tion of NHs. 

Easily sol, m dil. acids. (Bdhm, Z. anorg. 
1905, 43 . 333.) 


Cuprous hydride, CuH. 

Insol. in H 2 0. Sol. in HCl+Aq. (Wurtz, 
C. R. 18. 102 ) 

Sol in warm oonc. HC1 with decomp. 
(Bartlett, Am, Ch. J. 1895, 17. 187.) 


Cupric hydride, CuH 2 . 

Sol. m HC1 with decomp. (Bartlett, Am. 
Ch. J. 1895, 17. 187.) 

Copper hydrosulphide, 7CuS, H a S. 

(I.mdei and Picton, Chem Soc. 1892, 61. 

120) 

9CuS, H 2 S, (Lmder and Picton.) 

22CuS, HsS. (Linder and Picton.) 

Cuprous hydroxide, Cu 2 0, xH 2 0. 

Sol. in acids as cupric salt. Insol. m NaOH, 
or KOH+Aq. 

Sol. m NH 4 OH, and (NH 4 ) 2 COj+Aq; sol. 
in Na 2 S 2 0a+Aq. 

Cuprocupric hydroxide, CuOH, 3Cu(OH) 2 
Sol. in acids. (Prancke, Dissert. 1907.) 


Cupric hydroxide, 3CuO, H 2 0. 

Insol. in H 2 0 or dil. alkalies. Easily sol. 
in warm NH 4 C1+Aq. (Rose.) 

Much more difficultly sol. than Cu0 2 H 2 in 
KOH+Aq. (Chodnew, J. pr. 28 . 220.) 

True composition is 6CuO, H 2 0. 

See also Cupric oxide. 

CuOjHj. Insol. m H 2 0, but decomp, u 
'6CuO, H 2 0 by bemg boiled therewith. 
Extremely easily sol m acids. 

Sol. m NH 4 OH, and NH 4 salts-f Aq 


Solubility in NH 4 OII+Aq at 25°. 


NHamrii'. 




2 153 
2 00 
1 32 


3 05 
2 12 
1 OS 


2 540 
1 905 

0 973 
0 870 
0.540 
0 391 


0 20 
6 28 
4 13 
3 30 
3 OS 
2 30 


3 170 8 00 
2 070 5 72 
I 272 4.75 
0 451 2 54 
0 320 2 13 


0 090 
0 007 
0 034 


0 197 
0 100 
0 129 
0 100 
0 097 
0 074 
0 004 


0.253 
0 180 
0.149 
0 080 


0.007 


The non-agreement of the results is due to 
the presence of diffeient modifications of 
CuO a H a . 

(Bonsdorff, Z. anorg. 1904, 41 . 182.) 


Solubility in NHjOH+Aq at 18°. 


NH, raola per I I Cu 


s'o 

9.96 


0 00054 
0 0033 
0 0109 
0 0204 
0 0314 
0.0442 
0 0548 
0.0784 
0 1041 
0.1254 
0 1599 
0 1787 


(Dawson, Z. phys Ch 1909, 69. 111.) 


Sol. in cold NaOH, or KOH+Aq (Proust); 
but CuO is pptd on boiling (Berthollet); is 
not pptd. (Chodnew, J pr 28. 220.) 

Insol. in NaOH or KOH+Aq unless they 
contain orgamc matter (Berzelius). This is 
contradicted by Volcker (A. 59. 34). 

Entirely sol. in cone. KOH+Aq, but solu- 
tion is decomp, by heating CFremy, A. ch. 
(3) 12 . 510.) 

Sol. in NaOH+Aq (70% NaOH), (Low, 
Z. anal. 9, 463.) 

The solubility in NaOH of Cu0 2 H«, pre- 
pared either from CuS0 4 or Cu(NOa) 2 , de- 
creases with decrease in concentration of the 
base. The solubility of Cu0 2 H 2 in NaOH 
is only very slightly affected by the addition 
of sodium or potassium carbonate. (Fischer, 
Z. anorg. 1904, 40. 41.) 



CUPRIC HYDROXIDE 


1 mol. NH a +0 mol. Ba(OH) 2 0 0109 

" +0 0025 “ 0.0090 

“ +0 005 “ 0 0080 

» +0 01 " 0 0063 

“ , +0 02 “ 0 0052' 

2 mols. NHs+0 mol Ba(OH) 2 0.0314 

“ +0 01 “ 0 0277 

4mols.NH„+0 mol. Ba(OH) 2 0.0784 
“ +0 01 “ 0 0747 

1 mol NH 3 +0 mol. NaOH 0.0109 
“ +0 01 “ 0.0076' 

" +0 02 “ 0.0065- 

“ +0 03 “ 0 0053 

“ +0 05 “ 0 0045' 

“ +0.10 “ 0 0041' 

(Dawson, Cliem. Soo. 1909, 95. 377.) 


+0 40 

NHj+0 00 mol NtaSO, 
+0 025 
+0 10 


(Dawson, Cliem. Soo. 1909, £ 


SI. sol.,in alkali caibonates+Aq, especially 
KHCOs and NaHC0 3 . (Berzelius.) 

Sol. m cold Na 2 SjOs+Aq, but pptd. on 
warming. (Field, Chem, Soc. (2) 1. 28.) 

Partially sol. when freshly pptd. in IiCN 
+Aq. (Rodgers, 1834.) 

Sol. in (NH^SsOs+Aq. (Moreau, Apoth. 
Ztg,. 1901, 16. 383.) 

Sol. m MSCN +Aq ; more difficultly sol. 
m NH<SCN+Aq than Zn0 2 H 2 (Gross- 
mann, Z anorg. 1908, 68. 269.) 

Very sol in hydroxylamme. (Jannasch 
and Cohen, J pr. 1905, (2), 72. 14.) 

Insol in acetone. (Eidmann, C, C. 1899, 
II. 1014.) 

Sol. in large amt. in NaC 2 H s 0 2 + Aq. (Mer- 
cer, 1844.) 

Not pptd. in presence of Na citrate. (Spd- 
ler.) 

Insol. m cane sugar +Aq, unless an alkali or 
alkaline earth is present (Peschier.) . 

Recently pptd. Cu0 2 H 2 is easily sol. m cane 
sugar with NaOH, KOH, or Ca0 2 H 2 +Aq; 
less sol. in presence of Sr0 2 H 2 or Ba0 2 H 2 , 
(Becquerel.), 

Not pptd.' by KOH+Aq in solutions con- 
taining tartaric acid, cane sugar, and many 
other non-volatile organic substances. 

Sol. in Ca, Ba, Sr, K or Na sucrates+Aq, 
and ppts. of double suorates form when solo- 
, tions of the first three bases are heated, but no 
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ppt forms in the last two eases even at 100°. 
(Hunton ) 

Insol. m simple Ca, Ba, or K suerates+Aq, 
but immediately sol. when an e?:l;ess of cane 
sugar +Aq is present. (Pehgot ) 

Moderately sol m amyl amine, eamly sol in 
methyl, less in ethyl amine (Wurtz.) 

Sol. in sorbme+Aq. ‘(Pelouze ) 

Not pptd in presence of aromatic oyxaeids 
or phenols of the ortho series Thus in pres- 
ence of salicylic acid, pyrocatechm, gallic 
acid, pyrogalhc acid, etc., NaOH+Aq does 
not ppt. CuO a H 2 from Cu solutions, but 
pptn. is not prevented by benzoic acid, re- 
soi cm, hydroquinone, etc. (IVeith, B. 9. 


Sol. in solutions of alkali salts of “spal- 
tungsprodukte” of albumen. (Ivalle and 
Co, Pat 1901.) 

Sol. in starch emulsion which has become 
thm liquid in an alternating magnetic field 
(Rosenthal, C.C 1908,1 693.) 

CuO, 2H 2 0. (Rub6novitch, C. R. 1 
129. 336 ) 

CuO, 3H a O. < Kosmann, Z. anorg. 1 

2CuO, 3H 2 0. (Cross, Gm. — I£ 6. 1, 763.) 

4CuO, H 2 0. Insol in NH 4 OH-)-Aq. 
(Mailhe, A. ch 1902, (7) 27. 393.) 


Solubility of Cu.jIm m I.+Aq at 20°. 


1 

.Solid Phase 

Oil 

I 

0 2S5 

0 585 

Clljla 

0 4S2 

1 305 


0 583 

1 922 


0 67S 


“ 

0 756 

3 204 


0 841 

3 954 


0 SOS 

4 436 


0 961 

5 085 


1 032 

5 685 


1 090 

6 232 


1 112 

6 530 



7 653 

Cuals-Hs 

1 040 

0 449 

I 2 

0 898 

5 594 


0 748 

4 711 


0 606 

3 856 


0 44S 

2 919 


0 300 

2 009 


0 159 

1 230 


0 925 * 

5 401 

Cu 2 I 2 +I a 

1 058** 

11 360 

“ 

* at 0°, * 

* at 40°. 



(Fedotieff, Z anorg 1911, 69. 26 ) 


Cupric hydroxide ammonia, Cu0 2 H 2 , 4NH a , 
Present in ammoniacal solution of Cu0 2 ll 2 . 
(Dawson, Z, phys. Ch. 1909, 69. 110.) 


Cuprous unide, Cu 2 NH. 1 

Decomp at 160° forming Cu a N. 

Readily hydrolysed by H 2 0. 

Sol in liquid NH a solutions of NH 4 NO a . 
(Franklin, J. Am Ckem. Soe. 1912, 84. 1502.) 


Cuprous iodide, Cu 2 I 2 . 

Insol in H 2 0, or dil acids. 

Calculated from electrical conductivity of 
Cu 2 I 2 +Aq, 1 1 HjO dissolves about 8 mg. 
Cu 2 I 2 at 18° (Kohlrausch and Rose, Z. phys. 
Ch. 12. 241.) 

Sol. m cone. H 2 S0 4 . (Vitali, Gm.— K 
6. 1, 947 ) 

Sol. with difficulty in cone. HCl+Aq. 

Decomp, by oonc. HNO a , or H 3 S0 4 . Insol. 
in NaCl, KNOs, Na 2 SO a , KBr, or NH 4 C1+ 
Aq. Sol. in NH 4 OH. Na 2 S 2 O a , KCN, or KI+ 
Aq. (Renault, C. R. 69. 558.) 

Appreciably sol in N/10 HC1. Practically 
insol. in N/10 H 2 S0 4 . (Moser, Z. anal. 1904, 
43. 604.) 

Results of experiments on solubility of 
C112I0 m lo+Aq m presence of acids and 
salts are given by Bray and MaeKay. 

Cu 2 I a was found to be b 1. sol m H 2 0 but 
"a considerable amt dissolves m presence of 
I 2 , owing to formation of Cul a and Cul a . (J. 
Am Chem. Soc. 1910, 32. 1207.) 


Soluhility m NH 4 Br+Aq at 20° 


NHiBr+Aq 


K Cuala in 1 1 of the 
solution 


2- N 

3- N 

4- N 


1 9068 
3 0540 
6 0588 


(Kohn and Klein, Z. anoig. 1912, 77. 254 ) 


Sol. in FcCl a +Aq. (Fleischer, C N. 1809, 
19. 200 ) 


Solubility in KBr+Aq at t°. 



The solutions undergo change in the course 
of a few days, iodine being set free; the sol- 
ubility of the cuprous iodide is not markedly 
affected thereby. 

(Kohn, Z. anorg. 1909, 63. 337.) 


11. of a 0.2N solution of Kl dissolves 
0 000157 g. mol. Cu 2 I». (Bodlander, Z. 
anorg 1902, 31. 475 ) 

Very sol. in liquid NH a , (Franklin, Am. 
Ch. J. 1898, 20. 827.) 
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Insol. in CS 2 . (Arctowski, Z anorg. 1894, 
6. 257.) 

Practically insol. in methvlene iodide. 
(Retgers, Z anorg 1893, 3. 347 ) 

Sol. m methyl acetate. (Naumann, B, 
1909, 42. 3790.) 

Insol in acetone (Naumann. B. 1904, 
37. 4329); (Eidmann, C. C. 1899, II. 1014.) 

100 g. acetonitrile dissolve 3 52 g Cu 2 I 2 
at 18° (Naumann and Seiner, B. 1914, 47. 
249.) 

Min. MarsMte. (Gm. — K 6. 1, 945.) 


alcohol or ether. (Berthemont, J Pharrn. 
15. 445 ) (Pozzl-Escot, C. R. 1900, 130. 90.) 

Cul 2 , 6NH S . Sol. m liqmd NH 3 . (Horn, 
Am. Ch J/ 1908, 39. 205.) 

3CuI 2 , IONH3. Decomp by H 2 0. (Rich- 
ards, Am. Ch. J. 1895, 17. 302.) 

Sol. m liq NH 3 . (Horn, Am. Ch. J. 1908, 
39. 204.) 


Cupriammonium iodide ammonia, 
3Cu(NH 3 ) 2 I 2 , 4NH 3 . 

Decomp, by air and by BIO. (Richards, 
Am. Ch J 1895, 17. 302 


Cupric iodide, Cul 2 . 

Exists only in veiy dll aqueous solution. 
(Trnube, B. 17. 1064.) 


Coppery; iodide ammonia, 2CuI, I 4 , 5NH 3 


Copper pcriodide, Cul 4 . 

Sol. m H 2 0. (Walker and Dover, Chem. 
Soc. 1905, 87. 1588 ) 

Copper ammonium iodide ammonia. 

See Cupriammonium iodide ammonia. 

Cuprous mercuric iodide, Cu2l 2 , Hglj. 
KI+Aq dissolves out Bgl 2 . 


Because of its insolubility it cannot be 
recryst fiom any solvent. (Silberrad, Chem, 
Soc." 1905, 87. 66 ) 

Copper /riraiodide, ammonia, Cul 4 , 4NH S 
(Jorgensen, J. pr. (2) 2. 353.) 

Copper Acraiodlde ammonia, Culo, 4NH 3 . 

Not decomp, m H 2 0 in closed vessels. 
(Jorgensen.) 


Cuprous mercuric iodide ammonia, Cul 2) I 
2HgIs, 4NH S . 

Decomp by H 2 0 or acids. Sol. m a mix- 
ture of acetic acid and alcohol. 

Cul 2 , Hgl 2 , 4NHj. As above. (JSvgensen, 
J. pr. (2) 2. 347 ) 

Cupric nitrogen iodide, Cul 2/ N 2 H 4 I 2 . 

Decomp, by HjO; or NH 4 OH+Aq. (Guy- 
ard, C. R. 97. 526 ) 


Cupric thallic iodide ammonia, Cul 2 , 2T1I 3 , 
4NH,. 

Decomp, slowly by H 2 0. Sol inNH 4 OH+ 
Aq with decomp. Sol in alcohol. 


Cuprous iodide ammonia, Cu 2 I 2 , NH a . 


+4F 2 0. Insol m H 2 0. Very sol. m 
NH 4 OH+Aq, (Silberrad, Chem. Soc. 1906, 
87. 67.) 

Cu 2 I 2 , 3NH S (IJoyd, J. phys. Chem. 
1908,12.399.) 

Cu 2 I 2 .4NH 3 . (Levol, J. Pharm 4.328.) 
+BT 2 0. (Saglier, C. R 104. 1440.) 
Cu 2 I 2 , 6NH„. (Lloyd ) 


Cupric iodide ammonia, Cul 2 , 4NH 3 -fB: 2 0. 

Decomp, by H s O. Sol.in NH 4 OH-(-Aq 
without deoomp. Not attacked by oold 


Copper mercuric Iodide ammonia, 
CuHg.Ia, 6NH a . 

CuHgls, 2NH S . Ppfc. Decomp, by H s O 
and by alcohol. 

CuHg 2 I 6) 3NH 3 . Ppt. Decomp, by long 
washing with H 2 0. 

CuHgale, 4NH a . Ppt. Decomp, by H 2 0. 
SI. attacked by abs. alcohol 
Cul 2 , Hgl a , 4NH 3 . Ppt. (Anderline, Gazz. 
ch. it. 1912, 42, (1) 321; C. C. 1912, II. 95.) 


Cqpper nitride, Cu e N 2 . 

Decomp by dil or oono. acids. 

Easily decomp, by H s O when finely pow- 
dered. (Rossel, C. R. 1895, 121. 942.) 


Copper suboxide, Cu 4 0. 

Not attacked by H 2 0. Decomp, by dil. 
H 2 SO<+Aq into Cu and CuS0 4 ; dil. HCl+Aq 
has similar action. Not attacked by NH 4 OH 
+Aq or NH 4 OH + (NH 4 ) 2 CO|-(- Aq. (Rose, ■ 
Pogg. 120. 1 ) 

Cu 2 0. Not attacked by dil. or cone. min, 
acids, even aqua regia. Slowly sol. in IIF-)- 
Aq. (Bailey and Hopkins, Chem. Soc. 1890, 
57 . 272.) 

Is a solution of oxide m Cu. (Jordis, 
Zeit. angew. Ch. 1908, 21. 51.) 


Cuprous oxide, Cu s O. 

Insol. in H 2 0 Decomp, by H 2 S0 4 +Aq, 
H«P0 4 +Aq, or cold very chi HN0 3 -(-Aq inter 
a cupric salt and Cu. Converted by HC1+ 
Aq into cuprous chloride. 
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Solubility of CusO in NH 4 OH+Aq at 25° 


Cone o 

f total Cu 1 

Cone of 

total KH 3 

G in lbOO g 
of ho ution 

1000 g of 

|Gaiil000g.j 

1 G mol m 1 
1001) k of 


solution 


holut ion 


Preparation I 



Preparation II 


0 4229 
0.6678 


1.3528 

1.5047 


0 00665 
0 01050 
0 01555 
0 01650 
0 02127 
0.02366 


1 5963 0 02510 
1 6555 0.02603 


7 82 

8 16 
22 61 


54 15 
72 08 
78 20 
102 05 


0 46 
0.48 
1.33 

1 67 
3.19 
4 24 
4 60 
6 00 


(Donnan and Thomas, Chem Soc. 1911. 99. 
1791.) 


Sol. in boiling NH 4 C1+Aq. (Rose ) 

SI sol. in excess of KOH+Aq. (CliodnewO 
Sol. in oono. MgCL, and FeCl 2 +Aq. 
(Hunt, C. R. 69. 1357.) 

SI attacked by liquid NH S . (Gore, Am 
Ch. J. 1898, 20. 827 ) 

Mm. Cuprite. Sol. in HC1, HN0 3 , and 
NH 4 OH+Aq. 


Cupric oxide, CuO. 

Insol. m H 2 0. Easily sol. in acids. Sol. 
in HjSOj+Aq Insol. m NH 4 OH+Aq, but 
dissolves on addition of a few drops of acid 
or (NH 4 ) 2 CO s +Aq. Insol. in dil., but sol in 
warm cone NaOH, and KOH+Aq. (Low, 
Z. anal. 9. 463.) 

CuO prepared at a low temp, is easily sol 
in dil. acids, but when ignited is slowly sol. 
in boiling cone, acids, but moderately rapidly 
in a cold mixture of NHJ+HCI. (Joannis, 
C. R. 1886, 102. 1161.) 

• Solubility in N-HN0 3 . 1 1. of the solution 
contains 0.4802 g. atoms Cu at 25°. fJaeger, 
Z. anorg. 1901, 27, 33.) 


Solubility of CuO in HF+Aq at 25°. 



Time 

G CuO in 10 cem 
of the solution 

0 25N-HI- 

V,i lira. 

0.0431 


3? I “ 

0 0019 


25 1 -£ “ 
71J* “ 
170)2 “ 

0 0812 

0 0823 

0 0907 

N-HF (a) 

5 H “ 

0 3018 

2VA “ 

0 2797 


52 “ 

0 2747 


201)* " 

0 2330 


2261a “ 

0 2353 

N-HF (b) 

4)-£ “ 

0 3220 

44)4 “ 

0 2930 


U7H “ 

0 2431 


167)1 “ 

0 2219 

2.02N-HF 

m " 

0 3046 



0.4533 


71 1 * “ 

0 3583 


156 H " 

0 3311 


(Deussen, Z. anorg 1905, 44. 421.) 


Solubility of CuO in IIF at 25°. 
Cu=g-atoms Cu in 1 1. of the solution. 


HF 




Cu 


0 12 
0 28 
0 57 


0 0307 
0 1164 
0 2494 

O'. 463 


fJaeger, Z. anorg. 1901, 27. 29.) 


Solubility of CuO 
Cu=g-atoms Cu in 

in HF+KF at 25°. 

1 1 1. of the solution. 

HF normnlitj j 

Cu 

0.12 

0 0356 


0 06437 

0.57 

0 1442 

1 1111.08) 

0 2451 

2 17(2.28) 

0 2517 


(Jaeger, 1. c.) 


SI. sol in large excess of KOH+Aq. (de 
Comnck, C. C. 1904, II, 65.) 

Slowly sol in boiling NII 4 Cl+Aq. and 
less easily in NH 4 NO,+Aq (Rose) 

Sol. in boiling H 2 0 solutions of Ah, Gl, 
U, Cr 2 , Fe 2 , or Bi nitrates and chlorides, 
HgfNO,) 2 , Hg 2 (NO s ) 2 , SbCl s , SnCl 2 , and 
SnCl 4 , with pptn. of oxides of the bases of 
those salts. Unacted upon by boiling H 2 0 
solutions of Mn, Mg. Ni, Co, Zn, Ce, or 
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Fe nitrates or chlorides, AgNO a , Pb(N0 3 ) 2 , 
Cd(N0 3 )«, and HgCk (Peisoz.) 

Puie CuO is very si sol. m NH,OH+Aq 
but the solution is gi rally increased bv the 
addition of XH 4 salts (Muthmann, C. C. 
1904. II, 410 ) 

Sol. in hot (NH«)jSO, or (NII 4 ) 2 S0 3 -|-Aq 
(Jumau, Eleetrochem Ind. 190s, 6. 258 ) 

15% dissolve s in uVIIibC0 3 +Aq in 24 
has i Schnabel, /. 13 H Sal 1880,28 2S2 ) 
SI. attacked bv liquid NII 3 . (Franklin, 
Am. Ch J. ISOS, 20. S27.) 

Solubility m N-acetic acid. 1 1 of the solu- 
tion contains 0.1677 g-atoms Cu at 25° 
(Jaeger, Z. auorg. 1902, 27. 33 ) 

Insol in acetone. (Naumann, B. 1904, 37. 
4329; Eidmann, C. C 1899, II. 1014) 

Si sol in benznmide (Dessaignes, A. ch 
1852, (31, 34. 146.) 

Insol. in piperidine (Cahours, C R 
1852, 34. 481 ) 

Sol m acid amines as aspaiagm. (Pina, 
A oh. 1S4S, (3), 22. 160.) 

Sol. in amines alone or mi\ed with NH 3 . 
(Lance, Dissert 1905.) 

Slowlv sol in Ca or any other alkali su- 
crate+Aq, but not in cane sugar+Aq. 
(Iluntnn ) 

Solubility in ( calcium sucrate + sugar) + Aq 
1 1 solution containing 418 6 g. sugai and 
34 3 g CaO dissolves 10.26 g. CuO. 

1 1 solution containing 296.5 g sugai and 
24 2 g CaO dissolves 5 68 g r '~ r ' 

1 1. solution containing 17 
14 1 g CaO dissolves 3.47 g. 
bender, J B. 1865. 600 ) 

Polypeptides m aqueous solution dissolve 
CuO by short boiling (Fischer, B. 1906, 39. 
576 ) 

+ 1 / 6 H 2 0 = 6CuO + H«0 . Insol. m dil., 

but sol. in cone KOH or NaOH H-Aq. 

Soi. m volatile oils. 

See also Cupric hydroxide. 

Mm. Mclnconite. Sol. in HC1, or HNO„+ 
Aq 

Cuprocupric oxide, Cu 6 0 3 =2Cu 2 0, CuO. 
(Favre and MaumcnA) 

Cu a 0 2 +H;0 = Cu A CuO +H 2 0. When 
fieshly pptd., sol mliCl-f-Aq, but insol after 
drying (Siewert, J. B 1866. 267.) 

CuA =CuA 2CuO. (Siewert.) 

All oxides of Cu except Cu 4 0, Cu a O, CuO, 
and Cu0 2 are mixtures (Osborne, Sill. Am. 
J. (3) 32. 33; Debray, C R. 99. 583.) 

Copper dioxide, Cu0 2 -(-H 2 0. 

Insol. in HA Decomp, by acids with for- 
mation of cupric salt and H 3 0 2 . (Wdtzien, 
A. 140. 207.) 


Cuprous oxide ammonia (cuprosammonium 
oxide). 

Known only m solution. (Wagner, C. C, 
1863. 239 ) 


Cupric oxide ammonia (cuprammoruum hy- 
droxide), 3CuO, 4NH 3 +6H 2 0 
Insol in H 2 0. (Kane, A. ch. 72 2S3 ) 
CuO, 4NH 3 -f4H 2 0 Very deliquescent. 
Decomp m the air and by HA (Maluguti 
and Sarzeau, A. eh. (3) 9. 438.) 


Cuprous oxybromide, Cu 2 Bi 2 , CuO+H 2 0. 
(Spung and Lucion, Bull Ac. Belg. (3) 


Cupric oxybromide, CiiBi 2 , 3Cu0+3H 2 0, 
Insol m II 2 0 Easily sol m dil acids or • 
XII.OH+Aq (Bum, C R 109. 66 ) 

Insol. m H 2 0 but decomp, by continued 
boilmg. Sol in cone acetic acid, si. sol m 
cone. CuBr 2 +Aq Insol. m dil. KBr+Aq. 

I Richards, Proc. Am. Acad. 1890, 25. 215.) 

Cupric oxybromide a mm onia,: 2CuO, CuBr 2 , 
2NH 3 +3H 2 0. 

(Kohlsehutter and Pudschies, B 1904, 37. 
1159 ) 


Cuprous oxychloride, Cu 2 Cl 2 , CuO+3HA 
(Spring and Lucion, Bull. Ao. Belg. (3) 
24. 21 ) 


Cupric oxychloride, CuO, CuCla^HA 

Decomp by H 2 0. (Rousseau, C, R, 1890, 
110. 1263.) 

2CuO, CuCl 2 , Insol. in H 2 0. Sol. m HC1 
+Aq, from which it is reprecipitated by 
dilution with H 2 0 

+HA (Kane. A. ch. 72. 277.) 

+4HA (Gladstone, Chem. Soc. 8. 211.) 

3CuO, CuCL+2H 2 0 (Miller and Ken- 
nck, Trans Roy Soc Can 1901, (2) 8, III 
35.) 

+3HA (Dupont and Jansen, Bull. 
Soc 1893, 13), 9. 193.) 

J-V/iH-iO- Insol in cold HA si decomp. 
by boihng, (Remdel, J. pr. 106. 378.) 

Insol m boilmg H 2 0. (Habermann, W. A. 
B. 90. 2. 268 ) 

+4H 2 0 Sol. in alkaline solution of KNa 
tartrate. (Groger, Z. anorg, 1902, 31. 327.) 

( Brunswick green). Insol. m H s O. Easily 
sol. in acids. 

Mm. Atacmmte. Sol in acids, and NH 4 OH 

Sol. in cold sat citnc acid+Aq. (Bolton, 
B. 1880, 13. 732 ) 

4CuO, CuCl 2 +6H 2 0 (Kane, Gm. — K. 


5. 1, S 


?•) 


+8HA Mm. Tallmgite (Church, Gm. 
— K. 6. 1, 910.) 

5Cu(OH) 2 , CuiCLCKOH) Insol, m HA 
Decomp by hot H 2 0. (Kulilmg, B. 1901, 
34. 2852 ) 

7 CuO, 2CuCl 2 +9H 2 0. (Reindel.) 
6CuO,CuCl 3 +9H a O. Insol. inHA Sol. in 
acetic acid. (Neumann, Repert, 37. 304.) ' 
8CuO, CuC1 2 +12HsO. Mm. Footeite. 
(Kbnig, Zeit. Kryst. 1891, 19. 601.) 
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Cupric zinc oxychloride, ZnO, 2ZnCl., 5CuO 
+GH 2 0. 

(Andre, C R 1888, 108. S55.) - 


(Dehdrain, 6m. — K. 6. 1, 932.) 

Cupric oxyfluoride, CuO, CuF 2 +H 2 0. 

Insol in H«0 (Berzelius) (Balbiano, 

^ Gazz ch it 14. 74 ) 

Cupric oxyfluoride ammonia (cuprammonium 
oxyfluoride), Cu(OH)F, 2NH a 
(Balbiano, Gazz. oh. it. 14. 74.) 

3CuO, CuIa+xHjO. (Tsoluriwmski, Gm. 

— K, 6. 1, 15S4 ) 

Cuprous oxyiodide, Cu 2 I 2 , CuO+H 2 0. 

(Spring and Lucion, Bull. Ac. Belg. (3) 
24. 21.) 

Cupric oxyiodide, 2CuI 2 , Cu0+4H 2 0. 

Easily deoomp. by H s O. (Carnegie, Watts ' 
Diet. II, 257.) 

Copper oxysulphide, 2Cu 2 S, CuO. 

Insol, in HjO. (Maumend, A. ch. (3) 18. 
311. 

5CuS, CuO. Ppt. (Pelouze ) 

2CuS, CuO. Insol. m H 2 0, 

CuS, CuO. Insol. in H 2 0. 

Above oomps, do not exist. (Pickering, 
Ckem. Soc. 33. 136.) 

Copper phosphide, CuoP 2 . 

Easily sol. in HNO a or aqua regia; insol. in 
HOl+Aq. (Rose, Pogg. 6. 209.) 

Sol in HN0 3 and Bi 2 +Aq Decomp 3>; 
hot conn H»S0 4 . (Rubdnovitch, C R. 1899 
128. 1399.) 

Cu 2 P Sol, in HNOs+Aq. (Granger, 
A. oh 1898, (7), 14.64) 

Crystallized. Completely sol. in hot HNOn, 
aqua regia and HF+HNO*. Slowly sol. 
hot HC1 or tI 2 S0 4 . Not attacked by hot 
cold HF or acetic acid (Maronneau, C. R. 
1899, 128. 939.) 

Cu a P 2 Easily sol. m HNOs. Sol. 
cono, HjSOi. Sol. in cone BCl+Aq before | 
the phosphide has been heated. (Rose, Pogg. 

Cu 2 P 3 . Easily sol in HNO a , or HCl+Aq. 
Sol. in NH 4 OH+Aq, (Granger, Bull. Soc. 
(3) 9. 661.) , , | 

CuP 2 . Decomp, by HNO a ; not readily 
sol in HC1, Easily attacked by Cl 2 or Br 4 + 
Aq (Granger, C R, 1895, 120. 924.) 

. Cu E P 2 . (Granger, C. N 1898, 77. 229.) 

Vervsol m HN0 3 and Br 2 +Aq. Decomp. 
by hot cone. H 2 S0 4 . (Rubdnovitch, C. R. 
1899, 129. 338.) 


Cupric zmc phosphide, 10Cii G P a , Zn,P a ( ')• 
(Hvohlef, A 100. 99.1 
Copper phosphoselenlde, C’uSe, P>Se. 

Insol in IF. Our IICl+Aq, sol m HNO a + 
Aq Insol in cold alkalies, but deoomp. 
slowly when heated tlielewlth (Hahn, J. 
pi 94. 436 ) 

2CuSe, P a Se 3 Attacked only by fuming 
HNO a . (Hahn.) 

2CuSe, P»Se a . Sol only in HNO a +Aq. 
(Hahn.) 


Copper phosphosulphide, 2CilaS, P 2 S. 

Cu 2 S, PjS. (Berzelius ) 

2Cu.S, l J ,S a (Bet /elms ) 

CuS, P.S. Insol- lu H.O and dll. HC1 
H-Aq Sol in cone IICl+Aq, from which it 
is precipitated by Ii a O. (Berzelius, A. 46. 
252.) 

8CuS, P»S £ (Berzelius.) 

CmPS a Sol. in cone. HNOs and m aqua 
regia. Insol. in HC1 Not attacked by hot 
H 2 S0 4 or cone NaOH+Aq (Fenaud, A. 
ch 1809, (7). 17. 407 ) 

Cuprous selenide, Cu 2 Se. 

Ppt. Sol. in HC1 and m H s S0 4 . 

Decomp. by HNO a . Sol in NII 4 OH+Aq, 
(Fonzes-Duicon, C R. 1900, 131. 1207.) 

Sol. in JvCN+Aq. (Heyn and Bauei, 
Metftll 190 j, 3. 84 ) 

Mm. Berzeluinite 

Cupric selenide, CuSe. 

(Little, A 112.211.) 

Ppt Sol. m HC1 and in HjS 0 4 . Decomp. 
by HNO a . (Fonzes-Diacon, C. R. 1900, 131, 
1207.) 

Cuprocuprlc selenide, CujSej, 

Min. Umangite. Sol. in HNO a iKloek- 
ann, Zeit Kryst. 1891. 19, 270 ) 

Cuprous lead selenide, 3Cu 2 Se, PbSe. 

Mm Zoigite Sol. in cold oonc. HNO a + 
Aq with separation of Se. 

Cupric lead selenide, CuSe, PbSe. 

Sol. in cold cone. HNO a with separation of 
i. (Karsten.) 

CuSe, 2PbSe. As above. 

CuSe, 4PbSe. A " ' — “ 


As above. 


Cuprous silver selenide, Cu 2 Se, Ag«Se 
Min. EucamUe. Sol. m hot HN0 3 with 
decomp. (Berzelius.) 

Cuprous sillcide, Cu 4 Si. 

Sol. in warm dll or cono. HNO a ] Only 
si. sol. in HC1, H 2 S0 4 and HF Sol. m a 
mixture of HNO, and HF. Not attaoke+by 
r.r i Virrnui'nm. C R. 1906. 
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Cu 2 Si 3 . Sol. in aqua regia and fused sodium 
potassium carbonate, (de Clmlmot, Am. Ch 
J. 1896, IS, 95.) 

Cu»Si Decomp, by water and moist air, 
and by acids ana fused alkali. (Vigouroux, 
C. 11. 1S08, 122. 319 ) 

Cuprous sulphide, Cu 2 S. 

hlore sol. in I1»0 than Ag«S, but muoh less 
than PbS (Bodlander, Z phys. Ch. 1898. 
27, 64.) 

1 1 H 2 0 dissolves 3.1+10-° moles Cu 2 S at 
18°. (Weigel. Z phys. Ch 1907, 68. 294.) 

Very slowly decomp by dll H 2 S0 4 m 
presence of oxygen. (Thompson, Electro- 
ehem, Ind. 1904. 2, 226 ) 

Decomp, bv cone H»80 4 (Picketing, C N 
1878, 37, 37 ) 

Cold HNOa+Aq dissolves out Cu and 
leaves CuS, hot HN0 2 dissolves with separa- 
tion of S SI. sol. m boiling cone. HC1+ 
Aq. Insol. in (NIi 4 ) 2 S+Aq 

5N-HC1 dissolves Cu 2 S very slightly 
(0.003S g Cu m 7+3 hrs ) but it is more sol. 
m presence of Cl, when 0 672 g. are dis- 
solved 111 73 i hours. (Egli, Z. anoig, 1902, 
30. 40.) 

Sol with exclusion of an- in NH 4 OH+Aq. 
(Malzac, Pat. 1904.) 

Insol. in acetone (Naumann, B. 1904, 
37. 4329, Eidmann, C. C 1899, II. 1014.) 

Mm Chalcocile. Completely sol. m warm 
HNOs with separation of S. 

Cupric sulphide, CuS. 

Almost absolutely insol in H a O, sol. in 
950,000 pts H 2 0. When exposed to the an, 
dissolves m H a O as CuS0 4 . Easily sol. m 
boiling HN0 3 with separation of S. Diffi- 
cultly sol, in hot cone. HCl+Aq. Insol m 
dll. H 2 S0 4 +Aq (1.6). (Hoffmann, A. 116. 

Pptd. by H 2 8 or (NH 4 ) 2 S+Aq m presence 
of 100,000 pts H 2 0 (Pfaff), 200,000 pts. H 2 0 
(Lassaigne), 15,000 pts. H 2 0 and 7500 pts 
HC1, but with 40,000 pts H a O and 20,000 
pts. HC1 110 colour is visible (Remsch). 

1 1 H 2 0 dissolves 3.51 +10-* moles CuS 
at 18°. (Weigel, Z. phys. Ch. 1907, 68. 294.) 

Insol m HjSOs+Aq (Guerout, C. R 
1872, 76. 1276 ) 

Decomp by cone. H 2 S0 4 . (Ivhche, J. B 
1890, 593.) 

Sol. in (NH 4 ) 2 C0 3 +Aq. (Berzelius) Sol 
in alkali bicarbonates +Aq. 

Insol m NH 1 NO 3 , 01 NH 4 C1+Aq. (Biett) 

Insol. in acidified cone, alkali chlorides + 
Aq (Cushmaim, Am. Ch J. 1896, 17, 382.) 

Sol. in FeCl 3 +Aq with separation of S. 
(Cumenge and Wimmer, Dmgl. 1883, 260. 
123) 

Decomp by boihngCuClj+Aqm presence 
of HC1 or NaCl. (Raschig, Gm.— If. 6. 
1, S19.) 

Sol m Fe 2 (S0 4 ) 3 +Aq in presence of large 
excess of air. (Thompson, Electrochem. 
Ind. 1904, 2, ?28.) 


Insol m KOH, or Ix 2 S+Aq, especially if 
boiling, appreciably sol m colourless and 
even moie readily in hot yellow (NH 4 ) 2 S + Aq 

SI sol mNa 2 S+Aq, moi e easily in Na8H+ 
Aq (Becker, Sill. Am. J (3) 33. 199.) 

100 cc sat. Na 2 S+Aq (sp gi =1 225) 
dissolve 0.0032 g CuS. (Holland, Ann 
Chun. Anal 1897, 2. 243 ) 

Sol. in K polysulphides (3-64%). (Prost, 
Bull. Soc. Belg Chim 1897. 103.) 

Appreciably sol m alkali polysulphides + 
Aq. (Rossing, Z. anal 1902, 41, 1 ) 

Sol. m considerable quantity m alkali sulph- 
arsenates, sulphantimonates, and sulpho- 
stannates+Aq Therefore when a mixed 
ppt. of CuS and As 2 Ss, Sb 2 S 3 , or SnS is treated 
wdth Iv 2 S, a portion of the CuS is dissolved. 
(Wdhler, A 34. 236.) 

Sol m alkah sulphovandates, or sulpho- 
tungstates+Aq (Storch, B 16. 2015.) 

Sol. m alkali sulphomolybdates + Aq 
(Debray, C. R. 96. 1616.) 

Instil m IC tluocaibonate + Aq. (Rosen- 
bladt, Z. anal 26. 15.) 

Sol. in KCN+Aq. 

Insol. m liquid NH 3 (Franldin, Am Ch 
J. 1898, 20. 827 ) 

Insol. in methyl acetate (Naumann, B 
1909,42. 3790); ethyl acetate (Naumann, 
B 1910, 43. 314 ) 

Insol. m acetone. (Naumann, B. 1904, 37. 
4329, Eidmann, C. C. 1899, II 1014.) 

Insol. in Na xanthogenate (Ragg, Ch. 
Z. 1908, 32. 677 ) 


Solftbility of CuS in sugar +Aq at t° 
g CuS per 1. of solution 



17 5 0 5672 0 8632 0 9076 
45 0 3659 0 7220 1 0589 
79 1 1345 1 2033 1 2809 


(Stolle, Z Vei Zuckcrmd 1900, 60. 331 ) 


Mm. Couellite. 

Colloidal. Aqueous solution is stable when 
it contains 5 g. CuS m a litre; when it contains 
4 or 5 times that amount it is decomposed in 


Solutions of salts of the following concen- 
tration cause a precipitate m the above solu- 
tion. Salts of univalent elements — ■ 


Salts of univalent elements — 
K,Fe(CN) # . 

K 4 Fe(CN) 8 . 

Na 2 S 2 O s . 

Na 2 CO, 

NasHP0 4 . 

Na 2 S0 4 

K 2 Cr 2 0 7 

HI ... 

KBr .... 
KClOj .... 


1 : 127 
1 : 157 
1 : 200 
1 : 252 
1 : 333 

1 : 80 
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Salts of univalent elements— 
NaC 2 H 3 0 2 . 
(NH 4 ) 2 C 2 0 4 . 

NaCl .... 
NaHCO s 

k 2 so 4 .... 

KaCrO i 
NaC 7 H 8 0 3 . 

K2S2O6 • . 

IvCl .... 
KNO a .... 

Salts of bivalent metals — 

« BaS 2 0a 
Cd(NO„) 2 


Ba(NO s ) 2 
BaCl 2 . 
Pb(C10 a ) 2 
CdS0 4 
M11SO4 


1 .256 
1 :400 
1 : 2500 
1 : 117 
1 : 133 
1 . 160 
1 . 222 
1 : 333 
1 : 500 


Salts of tnvalent metals — 
Ammoma alum . 
Cbrome alum 
A1 2 (S0 4 ) 5 . . 


I . 31,896 
1 ' 58,889 
1 : 90,909 


Cupric iron (ferric) sulphide, CuS, Fe 2 Ss. 

Mm. Cubanile. 

Copper iron potassium sulphide, Iv 2 FeCu 3 S 4 . 

SI. attacked by cold dll. HCl+Aq, De- 
comp. by warming. (Schneider, Pogg. 138. 


Copper non sodium sulphide, Na 2 FeCu 3 S 4 , 

SI. attacked by cold dll., easily decomp, by 
hot HCl+Aq. (Schneider, Pogg. 138. 318 ) 

Cuprous lead sulphide, OCiuS, 2PbS. 

3Cu 2 S, 2PbS. 

2Cu 2 S, 2PbS. Mm. Cupioplambile. 

Copper phosphorus sulphide. 

See Copper phosphosulphide. 

Cupric platinum sulphide. 

See Sulphoplatin&te, cupric. 


Acids — 

Succinic . . . 1 : 100 

Oxalic . . . 1 : 162 

HC1 . . . 1 : 733 

H 2 S0 4 . . . . 1 : 208 

Citno . . . . 1 : 20 

Acetic .... Not at all 
Tartaric . . . “ “ 

(Spring and de Boeok, Bull. Soo. (2) 58. 165.) 


Cuprous potassium sulphide, 4Cu 2 S, K 2 S. 
(Ditte, C. R. 98. 1429 ) 

Cuprocupric potassium sulphide, 3Cu 2 S, 
2CuS, Iv 2 S. 

Not decomp, by very dll. HCl+Aq, but 
easily by cone. HCl+Aq on watming, 
(Schneider, Pogg. 138. 311.) 


Copper persulphide, Cu 2 S 2 . ’ 

Amorphous. Ppt. Deoomp. by boiling 
alcohol. (Rossmg, Z. anorg. 1900, 26. 413.) 

Cu 4 S 3 Amorphous. Ppt, can be boiled 
with H 2 0 without decomposition. (Rbssing, 
Z. anorg. 1900, 26. 4, 11.) 

Cu 2 S 8 . Ppt ; insol in alkali sulphnjes; 
decomp, by cone. HN0 3 . (Bodroux, C. R. 
1900, 130. 1398.) 

Could not be obtained. (Rossmg, Z. 

anorg 1900, 26. 414.) 

Cu 2 S,„ Ppt. Decomp, by H 2 0. Sol. 
in alkali and barium polysulphides+Aq 
Decomp by colorless alkali sulphides+Aq. 
(R Basing, Z. anorg 1000, 25. 407 ) 


Cuprous iron (ferric) sulphide, Cu 2 S, Fe 2 S 2 . 

Decomp, by cone. HCl+Aq. Sol. in boiling 
HN0 3 +Aq of 1.2 sp. gr. (Sohneider, J. pr. 
(2) 38. 569.) 

Mm. Chalcopyrite Insol. in HCI+Aq. 
When heated in a sealed tube with H 2 S+Aq, 
a portion of it dissolves with difficulty and 
subsequent deposition of S. (Senarmont, A. 
ch. (3) 32. 168.) 


Cuprocupric iron (ferric) sulphide, Cu 2 S, CuS, 
PeS. 

Mm. Boimte. Sol. m HCl+Aq with a 
residue of S. 


Copper potassium poli/sulphide, KCuS 4 . 

Si. sol. in cold H 2 0. Decomp, by hot 
H«0. Decomp, by cone, and dil, HC1, 
H 2 S0 4 and HNO,. SI. sol. in alcohol. 
(Blitz and Herms, B 1907, 40. 977 ) 

2CuS a , K 2 S. Decomp, by H s O, NII 4 OH, 
orNH 4 SH+Aq. (Pnwoznik, B. 6, 1291.) 

K 2 Cu a Sio. Easily sol. in H 2 0. 1 g is sol. 
m less than 5 ecm. H 2 0 Rapidly decomp by 
dil acids, slowly by cone, acids SI sol, m 
alcohol. (Biltz and Herms, B. 1907, 40. 983.) 


Cupric rubidium poly sulphide, RbCuS 4 . 

1 As Ii salt. (Blitz and Herms, B. 1907, 40. 
978) 

Rb 2 Cu 3 Sio. Easily sol in H 2 0. Decomp, 
bv acids SI. sol. m alcohol (Blitz and 
Herms, B 1907, 40. 985.) 


Cuprous silver sulphide, Cu 2 S, Ag 2 S, 

Min. Stiomeyente. Sol in HN0 3 +Aq 
with separation of S. 

Cu„S, 3Ag 2 S. Mm. Jalpaite. As above. 

Cuprous sodium sulphide, Na a S, Cu 2 S. 
(Bodliinder, Z. Elektrochem. 1906, 11. 181.) 
Na 2 S, 2 Cu 2 S. (Bodlander, Z. Elektrochem. 
1905, 11. 181.) 
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Cuprocupric sodium sulphide, Cu 2 S, CuS, 

Na 2 S. 

Scarcely decomp. by cold dll IICI+Aq; 
cone. 1101 -(-Aq decomp. easily on wanning, 
without, however, dissolving all the Cu 2 S. 
Completely decomp by warm HN0 3 +Aq 
(Schneider, Pogg. 138. 315.) 

Copper zinc sulphide, CuS, 3ZnS. 

Copper sulphophosphide. 

See Copper phosphosulphide. 

Cupric telluride, CuTe. 

Cu 2 Te 3 . Insol in H 2 0. (Parkmann, Sill 
Am. J (2) 3.335) 

Cu a Te. (Brauner, M. 1889. 423.) 

Croceocobaltic bromide, 
Co(NH s )4(N0 3 )aBr. 

Very si. sol. in cold, easily m hot H 2 0 
(Gibbs, Proc. Am. Acad. 10. 1.) 


Croceocobaltic phosphomolybdate, 

[Co(NH a )i(NOa)a]aO, 24Mo0 3 ,P 2 0 6 
SI. sol. m cold, easily in hot H 2 0. (Gibbs, 
Am. Ch. J.'3. 317) 

sulphate, [Co(NH s ).,(NOa) 2 ]aS0 4 

Very si. sol in cold or hot H 2 0, more 
easily in hot dll. H 2 S0 4 +Aq 

Cuprammonium compounds. 

See Copper compounds, ammonia. 

Cupro(et) ammonium iriraiodide. 

See Cupric tetraiodide ammonia 

Cupric acid. 

Known only in solution (Kruger, Pogg. 
62. 445.) 

Calcium cuprate. 

Decomp. by H 2 0 with evolution of oxygen. 
(Kruger and Crum, A. 55. 213.) 


chloraurate, - 2Co(NH s )„(N0 2 ) 2 Cl, AuC1 3 . 

Difficultly sol. m H 2 0. 

chloride, Co(NH 8 ) 4 (N0 2 ) 2 Cl. 

Very si. sol in cold easily m hot Ii 2 0, but 
more sol. than the sulphate. (Gibbs.) 

chloroplatlnate, 2Co(NH 3 ) 4 (N0 2 ) 2 Cl, 

PtCli. 

Can be recrystalhsed without decomp. with 
difficulty. ( Gibbs and Genth, Sill. Am. J. (2) 
24. 91.) 

chromate,! Co(NH 3 ) < (N0 2 ) 2 ] a Cr0 4 . 

SI. sol. in H a O. (Gibbs.) 

dichromate, [Co(NHa)4(NOj) 2 ] 2 Cr 2 0 7 

SI. sol. in HjO. (Gibbs.) 


Cyanhydric acid, HCN. 

I Miscible with H 2 0, alcohol, and ether with 
absorption of heat 


Sp. gr. of HCN+Aq. 


0 9979 
0 9978 
0.9975 


4.0 0 9940 

4 6 0,9930 

5 0 0 9923 


0 9973 
0 9970 
0 9967 
0 9964 

0.9952 
0 9945 


5.8 0 9900 
64 0 9890 
7 3 0 9870 
80 0 9840 
9 1 0 9815 
10 6 0.9768 
16,0 0 9570 


periodide, Co(NH,)4(N0 2 ) 2 I, I 2 . 

Difficultly sol. m cold H 2 0 and alcohol. 
Decomp. by hot H 2 0. (Gibbs.) 

nitrate, Co(NH,)4(N0 2 ) 2 NO,. 

SI. sol. m cold, easdy sol. in hot HaO or dll. 
.acidn. Much more sol. than the sulphate. 
(Gibbs.) 

Sol. in about 400 pts. cold H a O. (Jflrgen- 
eeu, Z. anorg. 6. 163.) 

nitrite cobaltic nitrite, 3Co(NH 3 )4(N0 2 ) 2| 

Co(N0 2 ) 3 , 

Somewhat sol. in H 2 0. (Jorgensen, Z. 
anorg. 5. 178.) 

— — nitrite diamine cobaltic nitrite, 

Co(NH 3 )4(N0 2 ) 2 ,(N0 2 ) 2 (NH 3 ) 2 Co(N0 2 ) 2 . 
Nearly insol. in cold, very si. sol. in boiling 
H s O. (JSrgenBen.) 


(Ure, Quar. J, Soi. 13. 321.) 

_ 2HCN mixed with 3H 2 0 causes a diminu- 
tion of temp, of 9.75°. (Bussy and Buignet, 
A, ch (4)3.231.) 

Miscible with volatde oils and other organic 
compounds. 

Cyanhydric iodhydric acid, HI, HCN. 

Easily sol in H s O or alcohol, with rapid 
decomp SI. sol. m ether. (Gal, A. 138. 38.) 

Cyanides. 

The alkali cyanides are easily sol. m H 2 0; 
those of the alkali-earths are less sol., while 
all others are msol. with the exception of 
Hg(CN) 2 . All cyanides are sol. m KCN +Aq. 

Ammonium cyanide, NH 4 CN. 

Unstable; easily sol. m H 2 0 and alcohol. 
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Ammonium cobaltic mercuric cyanide. 

See Cobalticyamde, ammonium mercuric. 


Ammonium cuprous cyanide, NH 4 CN, 

Cu t (CN), 

Ppt. Decomp bv acids 
+H 2 0. Sol m H 2 0, less sol. m alcohol. 
Decomp, by acids and alkalies. (Treadwell 
and Girsewald, Z anorg 1904, 39. 90 ) 
2NH4CN, Cu 2 (CN)„. SI sol. m HA but 
decomp, by long boiling therewith. Sol. m 
HCN+Aq. (Dufau, A 88. 278.) 


Easily decomp (Treadwell and Gu'se- 
wald, Z anorg. 1904, 39. 90.) 

+2HA Insol. m cold, decomp by boiling 
H s O Sol. m NHAH+Aq. (Flcurent, C. R 
1893, 116. 191.) 

NHjCN, Cu.'CN),, 3NH, Insol in cold, 
si. sol, m boiling H s O without decomp. Sol 
in NHAH+Aq (Fleuient, C R 1891, 113 
1040 ) 

NH 4 CN, 2Cuj(CN)s, 2NH.+2HA (Fleu- 
rent, B. 26. 498R.) 


Ammonium gold (aurous) cyanide NH4CN, 
AuCN. 

Easily sol. in cold or warm PRO or m al- 
cohol, Insol. m ether. 


Ammonium gold (auric) mercuric cyanide, 
basic, 3NH4CN, 2Au 2 0, Hg(CN) 2 , HgO. 
(Schmidt, Ch. Z, 1896, 20. 633.) 


Ammonium mercuric silver cyanide, basic, 
NH 4 CN, 2Ag 2 0, 3AgCN, 4Hg(OH)CN+ 
HH s O 

(Schmidt, Z. anorg 1895, 9. 431.) ” 

Ammonium nickel cyanide, 2NH 4 CN, 
Ni(CN) 2 . 

Easily decomposed. 

Ammonium ttmgsten cyanide. 

See Tungstocyanide, ammonium. 

Ammonium zinc cyanide, 2NH 4 CN, Zn(CN) 2 . 
Sol. in HA 

Ammonium cyanide mercuric nitrate silver 
cyanide basic, 2Hg(0H)N0 3 , 3NH 4 CN, 
4AgCN. 

(Schmidt, Z anorg 1895, 9. 431 ) 


Barium cyanide, Ba(C'Nj 2 
.Rather si sol. in H.O, more easily in KCN 
+Aq. (Schulz, J. pr. 68. 237.) 

10 pts H a O dissolve 8 pts„ and 10 pts 70% 
alcohol dissolve 1 8 pts. Ba(CN) 2 lit 14 ° 
(Joannis, A eh (5) 26. 489 ) 

Insol m niethvl acetate. (Nauraann, B. 
1909, 42. 3790 ) 

+2H 2 0. Very deliquescent 
Ba(CN) 2 , BaO (Drechsel, J. pr (2) 21. 
84) 


Barium cadmium cyanide, Ba(CN) 2 , 
Cd(CN) 2 +H 2 0. 

Easily sol. in H s O and in NH,OH+Aq. 

SI sol 111 alcohol ( Loobe, Dissert, 1902.) 
2Ba(CNl>, 3Cd CN), + 10H,O Sol. 111 

H 2 0 (Weselsky, B 2. 590 ) 

Barium cobaltous cobaltic cyanide. 

Sec Cobaltocobalticyamde, barium. 

Barium cuprous cyanide, Ba(CN)«, Cu 2 (CN)». 

Sol. in H«0 without decomp. (Traube, Z. 
anoig 1894, 8. 21.) 

+HA. (Weselsky, B 2. 590.) 

Could not be obtained (Grossmnnn, Z. 
anorg. 1905, 43. 101 ) 

+4H 2 0 Decomp. bv H 2 0 (Grossmann, 
Z. anorg. 1905, 43. 101.) 

2Ba(CN) s , Cu 2 (CN) 2 -|-6HA Deoomp. 
by H 2 0 (Grossmaun, Z. anorg 1905, 43. 
105.) 

Barium gold (aurous) cyanide, Ba(CN) 2 , 
2AuCN+2HA 

SI. sol. in cold but easily sol. in hot HA 
SI. sol. in alcohol. (Lmdbom, Lund Univ. 
Arsk. 12. No.6.) 


Barium iridium cyanide. 

See Iridicyanide, barium. 

Barium manganous cyanide, Ba(CN) 2 , 
2Mn(CN) a . 

Ppt (Descamps.) 

See also Manganocyanide and Mangani- 
cyanide, barium. 

Barium mercuric cyamde, (Ba(CN) 2 , 
Hg(CN) 2 +3H 2 0. 

Verv hygroscopic Vei v sol 111 H.O 
'Giossmann, B 1904,37.4112) 

Barium mercuric cyanide iodide, Ba(CN) 2 , 
HgI 2 +6HA 

(Vai'et, C R. 1895, 121. 499 ) 

Barium palladium cyanide, Ba(CN) 2 , 
Pd(CN) £ +4H 2 0. 

See Palladocyanide, barium. 


Arsenic incyanide, As(CN)». 

Decomp by H 2 0. Not attacked by cold 
cone. HjSO,. Decomp. on heatmg. (Guenez, 
C. R. 1892, 114. 1188.) 


Barium nickel cyanide, Ba(CN) 2 , Ni(CN) 2 + 
3H 2 0. 

Sol. in H 2 0, decomp. by acids with pptn. 
of Ni(CN) 2 . (Weselsky, B. 2. 590.) 
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Barium silver cyanide, BaCN) 2 , 2AgCN+ 
H a 0 

Sol. m HnO. (Weselsky, B. 2. 5S9 ) ' 

Barium zinc cyanide, Ba(CN) 2 , Zn(CN) 2 + 
2H«0. 

Sol. in HjO. 


Cadmium mercuric cyanide mercuric iodide 
ammoma, Cd(CN) 2 , Hg(CN) 2 , Hgl a , 
4NH,. 

Very easily dccomp. (Varet, Bull. Soc. (3) 


Cadmium cyanide, basic, Cd0 2 H 2 , 2Cd(CN)« 
+4H a O 

SI. sol. in HjO ; msol. in alcohol (Loebe, 
Dissert, 1002.) ■ 


Cadmium cyanide, Cd(CN) a . 

SI. sol. in HaO. 100 pts. HjO dissolve 1 7 
pts Cd(CN)» at 15°. (Joannis) 

Easily sol. m acids; sol. in IvCN+Aq. 
Sol. m waim NH,OH+Aq, but msol in 
(NH ( ) 2 COs+Aq. (Wittstem.) 

Lnsol, m benzonitule (Naumann, B. 
1014, 47. 1370.) 


Cadmium molybdenum cyanide. 

See Molybdocyanide, cadmium. 

Cadmium potassium cyanide, Cd(CN) 2 , 
2I£CN. 

Sol. in 3 pts. cold, and 1 pt. boiling H 2 0. 
Insol. in absolute alcohol. (Rammelsberg.) 

Cadmium sodium cyanide, Na 2 Cd 2 (CN)» 
+3H 2 0 

Sol. in HjO and in alcohol. (Loebe, Dis- 
sert, 1902.) 


Cadmium calcium cyamde, Cd(CN) 2 , 
4CafCN) 2 +20ir 2 O. 

Sol in H 2 0 and m alcohol. (Loebe, Dis- 
sert, 1902.) 


Cadmium strontium cyamde, Cd(CN) 2 , 
2Sr(CN) a +3H 2 0. 

Sol. m H 2 0 and in alcohol. (Loebe, Dis- 
sert. 1902.) 


Cadmium chromic cyanide. 

See Chromicyanide, cadmium. 

Cadmium cobaltic cyanide. 

See Cobalticyanide, cadmium. 


Cadmium cuprous cyanide, 2Cd(CN)s 
Cu 2 (CN) 2 . 

Pei'manent, Insol. in H 2 0. SI. sol _ 
cold, easily m warm HCl+Aq without de- 
comp., except by long boiling. Insol. 
NI-LOH, or NH< salts+Aq. (Schiller ) 


Cadmium tungsten cyanide, Cd 2 W(CN) a + 
8H 2 0. 

Nearly insol. in H 2 0. 

SI. sol m dil HC1 Sol. in cone NH,OH+ 

Insol. m organic solvents. (Olsson, Z. 
anorg. 1914, 88 . 68 ) 

Cadmiunf cyamde chhydrazine, Cd(CN) 2 , 
(N 2 H,) 2 . 

Easily sol m dil. acids. (Franzen, Z. 
anorg. 1911, 70. 152.) 


Cadmium cupric cyamde, Cd(CN) 2 , Cu(CN) 2 
Veiy unstable. 

Cadmium gold (aurous) cyanide, Cd(CN)«, 
2 VuCN 

Nearly insol in cold H a O. SI sol. m boil- 
ing H a O. Insol in alcohol (Lmdborn ) 

Cadmium mercuric cyanide, 2Cd(CN) 2l 
3Hg(CN)s. 

Permanent. Readily sol. in cold H a O. 
(Schiller.) 


Caesium cuprous cyanide, CsCN, CuCN + 
JLHBM). 

H 2 0 separates CuCN. (Grossmann, Z. 
anorg 1905, 43. 98.) 

2CsCN, CuCN+H 2 0 Sol. m H 2 0. 
(Giossmann, Z. anorg 1905, 43. 98.) 

2CsCN, 3CuCN. Insol. m, and not de- 
comp. by H 2 0. (Grossmann, Z anorg 1905, 
48. 98 ) 

Casium tungsten cyanide. 

See Xungstocyanide, caesium. 


Cadmium mercuric cyanide mercuric iodide, 
Cd(CN) 2 , Hg(CN) a , HgI a +8H a O. 
Very sol. in H a O. (Varet, Bull Soc. (3) 
6 . 8 .) 

+7ILO. Sol. in H a O and in NHiOH+Aq. 
(Varet, C. R. 1890, 111, 679.) 

Cadmium mercuric cyanide mercuric iodide, 
Cd(CN) a , Hg(CN) a , HgI 2 -|-8H 2 0. 

^ Very sol. m H a O. (Varet, Bull Soc. (3) 


Calcium cyamde, Ca(CN) a . 

Sol. m H a O, but the solution is very un- 
stable. (Schulz.) 

Ca(CN) 2 , 3Ca0+15H 2 0. Decomp, by 
H 2 0. (Joannis, A ch. (5) 26. 496.) 

Calciiqn cuprous cyanide, Ca(CN) 2 , CuCN-f- 
4H»G. 

Easily decomp, by H 2 0. (Grossmann, 
- — q. 1905, 43. 106.) 

'" 1 , 3CuCN+ 8H 2 0. Immediately 
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decomp. by H 2 0. (Grossmann, Z anoi'K. 
1905, 43. 99.) 

Calcium (algous) cyanide, Ca(CN) 2 , 

Easily sol m hot or cold H s O or in alcohol. 
(Lindbom ) 


Cobalt hydrazine cyanide, (N 2 H4)4Co(CN)i;. 
. Deliquescent (Franzen, Z. anorg. 1911, 
70. 155.) 

Cobaltous cyanide ammonia, Co(CN) 2 , 
2NH,. 

Unstable. (Peters, B. 190S, 41. 317vS.) 


Calcium manganous cyanide, Ca(CN) 2 , 
2Mn(CN) a . 

Ppt (Descampa ) 

See also Manganocyanide, calcium. 

Calcium mercuric cyanide, Ca(CN) 2 , 
2Hg(CN) 2 +8H 2 0. 

Very deliquescent (GroBsmnnn, B. 1904, 
37. 4143.) 

2Ca(CN) s , 3Hg(CN) 2 +6H 2 0. Veiy sol. 
m H 2 0. (Grossmann, B. 1904, 37. 4143.) 

Calcium mercuric cyanide iodide, Ca(CN) 2 , 
Hgl a , Hg(CN) 2 +7H 2 0. 

(Varet, C. R. 1895, 121. 499 ) 

Calcium nickel cyanide, Ca(CN) 2 , Ni(CN) 2 + 
Sol, m H a O. 


Cuprous cyanide, Cu a (CN) 2 . 

Insol. in II 2 0 and (hi. acids. Sol. m 
NH4OH, (NH4) 2 S0 4 , or NH4 succmate-f- 
Aq, and in hot NH 4 C1, or NH 4 N0 3 +Aq. 
Sol. m cone. HCl+Aq Sol. m KCN+Aq. 
Easily sol. in cone. NH4SCN or KSCN+Aq 
SI sol. in NaSCN+Aq. (Grossmann, Z. 
anorg *1903, 37. 408.) 

SI sol. in liquid NH 2 . (Franklin, Am. Ck, 
J. 1898, 20. 827.) 

Very si. sol. in pyridine. (Schroedcr, 
Disseit. 1902.) 

Mol weight determined in pyridine. 
(Werner, Z anoig 1S97, 15. 20.) 


Cupnc cyanide, Cu(CN)» 

Easily decomp. Insol in H 2 0 
Sol. in pyndine. (Schroeder, Dissert 1901.) 
Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 


Calcium tungsten cyanide. 

See Tungstocyanide, calcium. 


Calcium zinc cyanide, (Ca(CN) 2 , Zn(CN) s + 
3/^H 2 0. 1 

Sol. in H a O and m alcohol (Loebe, Dis- 
sert. 1902.) 


Cerous cyanide (?). 

Ppt. Very easily decomp. (Behringei, A. 
42. 139.) 

Chromic cyanide, with MCN. 

See Chromicyamde, M. 

Chromous potassium cyanide. 

See Chromocyanide, potassium. 


Cobaltous cyanide, Co(CN) 2 +H 2 0. 

Insol. m H 2 0. Easily sol. m NEROH+Aq, 
and KCN+Aq; also in (NH 4 ) 2 CO s , or NH< 
succinate+Aq; insol. m NH 4 NO 3 , or NH 4 CI 
+Aq. (Wittstem.) 


Cobaltous cyanide with 4MCN. 
See Cobaltocyanide, M. 


Cuprocupric cyanide, Cu(CN) 2 , Cu 2 (CN) 2 + 
5H 2 0. 

Insol in II 2 0. but decomp. by boiling Sol. 
— cold cone. HCl+Aq. Sol in NH.OH+Aq, 
(NH<)iCO]+Aq, and in hot NH4 salts+Aq. 
Easily sol. in KCN+Aq. 

+H 2 0, Ppt. (Dufau.) 

+Cu(CN)a, 2Cu 2 (CN) 2 +H 2 0. Ppt. 


Cuprous hydrazine cyanide, Cu 2 (CN) 2 , 
N 2 H,CN. 

Insol. m alcohol and H 2 0, (Ferratini, 
C.C. 1912, 1. 1281.) 


Cupric iridium cyanide. 

See Iridicyanide, cupric. 

Cuprous lithium cyanide, Cu 2 (CN)a, LiCN + 
H 2 0. 

Gradually decomp. by H-O. (Grossmann, 
Z anorg. 1905, 43. 97.) 

Cuprous magnesium cyanide, Cua(CK) 2 , 
Mg(CN) 2 +llH 2 0. 

Decomp by H 2 0. (Grossmann, Z. anorg. 
1905, 43. 103.) 


Cobaltic cyanide with 3MCN. 
See Cobaltocyanide, M. 


Cohalt gold (aurous) cyanide, fco(CN)a, 
2AuCN. 

Insol. m HaO or cold HCI+Aq. 


Cuprous mercuric cyanide bromide, Cu(CN) 2 , 
2Hg(CN)a, HgBra. 

Sol. in H 2 0. (Varet, C. R. 1890, 110. 148.) 

Cupric molybdenum cyanide ammonia. 

See Molybdoeyanide ammonia, cupric. 
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Cuprous potassium cyanide, Cuj'CXb, 

2KCN 

SI sol in II >0, with paitnil decomp Do- 
comp hv acids, but not In alknln a 

Decomp, bv boiling; HA). Sol. in NIROH 
+Aq (Fleureut, C R. ISAM, 116. 191.) 

Sol. without decomp. m cono KSCN. 
(Grossmann, Z. anorg. 1903, 37. -107 ) 

Sol without decomp m KCN+Aq. 
(Treadwell and Girsewald, Z. anorg. 1901, 
38. 91.) 

Cu s (CNh, KCN+IInO. Vlmint ms >1 m 
cold H,0 100 cc H,0 dissolve 0 059 1 g. at 

15° Decnmp bv much hot HjO with sep- 
m at.i in of Cu.(CN+ Sol m KCN+Aq or m 
NH 4 OH+Aq (Treadwell and Girseivald, 
Z anorg. 1901, 38. 93 ) 

3Cu a (CN)s, 4KCN. Sol. in H 2 0. 
Cuj(CN)s, 6KCN. Sol in H-O. 


Cuprous potassium cyanide ammonia, 

Cui(CN) s , KCN, NH 3 
(Treadwell and Girseivald, Z. anorg 1901, 
39. SR.) 


Cuprous potassium cyanide potassium sul- 
phocyawde, Cu 2 (CN) a , 4KCN, 2KSCN, 


Easily sol, in cold H 2 0. (Itzig, B. 1902, 
35. 10S ) 


Cupric potassium cyanide, Cu(CN) a , 2KCN. 

Sol. in 3 ,U pt. HjO at 15° and V« pt. at 
100°. (Bmgnat, J. Phann. 1859, (3), 36. 168 ) 


Cuprocupric potassium cyanide. Cu 2 (CN) 2 , 
Cu(CN)a, 2KCN. 

(Straus, Z anoig 1895, 9. 15 ) 

Cuprous rubidium cyanide, Cu 2 (CN) 2 , 
2RbCN. 

SI. sol, m H a O. Pure H 2 0 separates CuCN. 
(Grossmnnn, Z. anorg. 1905, 43. 100.) 

3Cu»(CN) 2 , 4RbCN. SI sol in H s O 
Pure H 2 0 separates CuCN (Grossmann, 
Z. anorg, 1905, 43. 98.) 


Cuprous silver cyanide, Cu 2 (CN) 2 , 2AgCN, 
Ppt 

Cu 3 (CN)s, GAgCN. Sol, in excess of 
Cu 2 (CN) 2 , KCN+Aq. (Rammelsberg.) 


Cuprous sodium cyanide, Cu 2 (CN) 2 , 2NaCN. 
(Traube, Z anorg. 1894, 8. 21.) 

+-1H..O. Decomp. by HjO. Sol. in excess 
of NnCN+Aq (CrroHsmnnn, Z. anorg. 1905, 


Cu 2 (CN) 2 , NaCN+2H 2 0. Decomp. by 
H 2 0. (Grossmann, Z. anoig 1905, 43. 96 ) 
Cu 2 (CN) 2 , 4NaCN+6H a O. Veiy sol. in 
H a 0 without decomp (Grossmann, Z. anorg. 
1905, 43. 96.) 

Cu 2 iCN)j, GNaCN+6H 2 0 Very sol in 


IDO without deeomp (Grossmann, Z 
anorg 1905, 43. 96 ) 

Cuprous strontium cyanide, Cu a (CN)^ 
Sr(CN).+SH,0 

IIA) separates Cu a (CN) a (Grossmann, Z. 
anmg 1905, 43. 103 1 

Cuprous cyanide ammonia, Cu a (CN) a , 
2NH a 

Nearly insol in cold H 2 0. Easily sol m 
NH 4 OH+Aq in absence of oxygen Insol. 
in alcohol and ethei. Decomp by hot H a O 
and acids (Tieadivell and Girsewald, Z, 
anoig 1904, 39. 87.) 


Cuprocupric cyanide ammonia, Cu a (CN) 2 , 
Cu(CN) 2| 2NH a . 

(Malmberg, Arch Phaim 1898, 236. 256.) 
+H 2 0. SI sol. m cold, decomp by boiling 
H a O. Sol. m NH 4 OH+Aq. (Dufau, A. 88. 
278) 

Cu(CN) a , Gu 2 (CN) 2 3NH a . (Mills, Z. 
Ch 1867.545.) 

SI. decomp. by boiling H a O. Sol. m 
NHjOH+Aq and can be lecryst. therefrom, 
Insol. m alcohol and ether. Decomp. by 
alkalies and acids (Treadtvell and Girse- 
wald, Z. anorg 1904, 39. 96.) 

Cu(CN)„, Cu 2 (CN) 2 , 4NH a . Insol. in cold, 
decomp by hot H 2 0 Sol, in NH 4 OH, or 
(NH 4 ) 2 C0 5 +Aq (Treadwell and Girse- 
wald, Z anorg. 1904, 39. 92.) 

2Cu a (CN) 2 , Cu(CN) 2 , 2NF„. Insol. in 
F a 0, alcoHol and ethei. Sol m NF 4 OH+ 
Aq Decomp. by boiling acids and alkalies. 
(Treadwell and Girsewald. Z. anorg. 1904, 39. 
92.) 

, +H a O (Monthier, J, Pkarm. 11. 257.) 

Cu(CN) a , 2Cu a (CN) a , 4NH a . (Hiilen- 
kamp. A. 97. 218.) 

Cu(CN) 2 , 2Cu 2 (GN) 2 , QNH s , (Schiff and 
Becchi, A 134. 33.) 

2Cu(CN) a , Cu a (GN) a , 2NE a +3H a O. 
(Fleurent, C. R. 114. 1080 ) 

2Cu(CN)», Cu 2 (CN) 2 , 4NH a +F a O Cor- 
rect formula for Cu(CN) a , Cu 2 (CN) 2 , 4NH 3 . 
(Bouveault, Bull. Soc (3) 4. 641 ) 


Cuprous cyanide ammonium sulphocyanide, 
Cu a (CN) a , 3NH 4 SCN 

Decomp. by H a O. (Grossmann, Z. anorg. 
1903, 37. 409. 


Cupric cyanide hydrazine, Cu(CN) 2 (N 2 H 4 ), 
Insol. in H a O and oold dil. acids. 

Sol in warm dil. acids. (Franzen, Z. 
anorg. 1911, 70. 154.) 


Cuprous cyanide mercuric iodide, Cu 2 (CN) 2 , 
Hgl 2 . 


H a O. (Varet, Bull. Soc. (3) 4. 
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Cuprous cyanide potassium sulphocyanide. 

Cu 2 (CN) 2 , 3KSCN 

Decomp by H 2 0. (Grossmann, Z anorg 
1003, 37. 400.) 

Gold ( aurous) cyanide, AuCN. 

Insol in H 2 0, alcohol, oi ether. Not at- 
tacked by dil., or cohc. acids, even boiling 
aqua regia 

Sol in NH;OH+Aq, also in soluble cy- 
anides +Aq 

Slowly decomp, by boiling KOH+Aq, also 
by (NEtOsS+Aq 

Sol. in K,Fc(CN) a -(-Aq (Bentel, Z. 
anorg. 1912, 78. 152.) 

Gold (auric) cyanide with MCN. 

See Auricyamde, M. 

Gold (auroauric) mercuric cyanide auric 
mercuric chloride, 4AuCN, Au(CN) 3 , 
5Hg(CN) 2 , 7AuClj, 5HgCl 2 . 

(Sohmidt, Ch. Z 1896, 20. 633.) 

Gold (aurous) potassium cyanide, AuCN, 
KCN. 

Sol in 7 pts cold, and less than 0 5 pt. boil- 
ing HsO 81. sol in cold, and somewhat more 
sol m boding alcohol Insol. in ether 
(Himly, A 42. 160 ) 

Decomp by warm acids, even tartaric, and 
acetio acids. 

Gold (aurous) sodium cyanide, AuCN, NaCN. 

SI sol m cold, more easily m -hot H 2 0. 
SI. sol. m alcohol. (Lindbom ) 

Gold (aurous) strontium cyamde, 2AuCN, 
Sr(CN),+3HjO. 

As the Na salt. 

Gold (aurous) zinc cyanide, 2AuCN, Zn(CN) 2 . 
Nearly msol. m hot or cold H 2 0 
Insol in cold HCl+Aq. 

Gold (auric) cyanide auric mercuric chloride, 
Au(CN)s, AuCls, 2ITgCls 
(Schmidt, Ch. Z. 1896, 20. 633 ) 

Gold (auroauric) cyanide aurous mercuric 
chloride, 12AuCN, 3Au(CN)„, 4AuCl, 
2HgCl 2 . 

(Schmidt, Ch. Z 1896, 20. 633.) 

Gold (auroauric) cyanide mercuric chloride. 
15 AuCN, 2Au(CN) a , 5HgCl 2 . 

(Schmidt, Ch. Z. 1896, 20. 633.) 

Iridium cyanide, Ir(CN) s . 

' Insol. m H 2 0. Sol. m HCN +Aq. 

Iridium cyanide with MCN. 

See Iridicyanide, M 


Lanthanum cyamde, La(CN)j. 

Ppt. (French, and Smith, B. 11. 910, 
1151.) 

Lead cyanide, Pb(CN)«. 

SI sol m cold, mou’ in hot H 2 0. Sol. m 
HNOi+Aq, and KCN +Aq Partially sol. m 
NHtOH+Aq, and NH< salts+Aq. Not 
pptd in picsence of Na citrate 
Above compound is 2PbO, Pb(CN)j+ 
H 2 0 (Joanms, A. ch. (5) 26. 201.) 

2PbO, Pb(CN) 2 -)-H 2 0. Insol. in H 2 0. 

Lead tungsten cyanide. 

See Tungstocyanlde, lead. 

Lead zinc cyanide, Pb(CN) 2 , 2Zn(CN) 2 . 
Ppt. (Rammelsberg ) 

Lead cyanide chloride, 2Pb(CN) a , PbClj. 

Insol. in HjO. (Grissom and Thorp, Am. 
Ch J 10. 229 ) 

Lithium mercuric cyanide mercuric iodide, 
2Li( CN) 2 , HgtCN)s, HgI s +7H 2 0 
Deliquescent; sol. in H,0. (Varet, C. It. 
111. 526.) 

Magnesium cyanide, Mg(CN) a 
Known only in aqueous solution which de- 
composes on evaporation. (Schulz ) 

Magnesium mercuric cyanide, 2Mg(CN) 2 , 
3Hg(CN) a +5H s O 
f Grossmann, B 1904, 37. 4143 ) 

Magnesium mercuric cyanide mercuric 
bromide, Mg(CN),, HgfCN)., HgRi 2 + 
8H 2 0 

Very sol. m H.O. (Varet, Bull. Soe. (3) 
7. 170.) 

Magnesium mercuric cyanide mercuric 
iodide, MgtCN)., Hg(CN)i, Hgl + 
8H 2 0. 

Sol. in H.O (Varet, Bull. Soe. (3) 7. 170.) 

Magnesium platinum cyanide. 

See Platmocyamde, magnesium. 

Magnesium tungsten cyanide. 

See Tungstocyanlde, magnesium. 

Manganous and manganic cyanides. 

See Manganocyanhydric, and Mangani- 
cyanhydric acids. 

Man^amms strontium cyanide, 2Mn(CN) 2 , 

Ppt. (Descamps) 

See also Manganocyamde, strontium. 
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Manganous tungsten cyanide. 

Sec Tungstocyanide, manganous. 

Manganic cyanide, with MCN. 

See Mangamcyanide, M. 

Manganous cyanide with MCN. 

Sec Manganocyanide, M. 

Mercuric cyanide, basic, HgfCNJj, HgO 
SI sol. in cold, moderately sol. m hot HjO 
Sol. with decomp, m KOH, KCN, or KC1+ 
Aq. (Johnston.) 

Decnmp. by H s O over 80° (Holdennann, 
Arch Pharm. 190R, 244. 135 ) 

Cold HjO dissolves about 1%, boiling F,0 
about 5%. (Borelli, Gazz. ch it. 1908, 38. 
(lb 301 ) 

1.1% dissolves in H 2 0 at ord. temp. 
(Richard, J. Chim. Phys. (0) 18. 555.) 

At 0° l'lOO mol dissolve m 1 1 H s O. 
At 25° 1/32 “ " " “ “ 

At 90° l'lO " “ " “ “ 

( Borelli, Gazz. eh it 190S, 38. (1), 361.) 

1000 cc. cold H 2 0 dissolve 1.35g (Holder- 
mann, Arch Pharm 1900, 244. 135 ) 

Less sol. m cold H a O than Hg(CN) 2 . 
(Pieverling, J B. 1899, 783.) 

Somewhat sol. in chi. alcohol. 

Practically msol in alcohol, ether, CJJe 
and all organic solvents. (Boielli, Gazz. ch 
it 1908, 38, (1), 361.) 

Sol. m 110 pt alcohol of 90° Be. (Richard, 
J. Chim Phys (6), 18. 555 ) 

3Hg(CN) ; , HgO. (Joanms, A. ch (5) 26. 
469.) 

Moderately sol. m H a O. (Barthe, .T. 
Pharm. 1896, (6), 3. 186.) 

Very sol. m hot, less sol. in cold H2O 
(Iioldermann, Arch, Pharm 1904, 242. 32 ) 
Easily sol. in HC1. (Joanms. A ch. 1882, 
(5) 26. 511 ) 


Mercuric cyanide, Hg(CN) 2 

Moderately sol. in H a O. 

100 pts. Hg(CN) 2 +Aq sat at 101.1° 
tain 35 pts. Hg(CN) 2 , or 100 pts. H 4 0 uis- 
solve 53.85 pts Hg(CN) 2 at 101.1°. (Grif- 
fiths.) 

Sol. in 8 pts H z O at 15°. (Abl ) 

Sol. 111 11 pts cold, and 2.5 pts. boiling 
H a O. (Wittstem ) 

8 g. are sol. m 100 g. HjO at -0.45' 
(Guthiie, Phil. Mag 1878, (5) 6. 40) 

100 g. HjO dissolve 9.3 g at 13.5° (Timo- 
feiev, Dissert 1894.) 

100 cc sat solution contain 9 3 g at 20° 
(Konowalow, J mss Soo 189S, (4) 30. 
307 ) 

Solubility in H a O at 25°=0.44 mol. 1. 
(Sherrill, Z. phys. Ch. 1903, 43. 735.) 


1 1 H2O dissolves 0.3956 mol (Hofmann 
and Wagner, Z. Elektiochem. 1909, 16. 444.) 

100 g. HjO dissolve 12 5 g. at 15° (Marsh 
and Strntheirf, Chem Soe 1905, 87. 1879 ) 

100 g. HaO dissolve 11 27 g. at 25° Sp. gr 
of solution = 1 0S13 (Horz and Andeis, Z 

iorg. 1907, 62 164 ) 

PIg(CN)j+Aq contaimng 7.23% Hg(CN) a 
hassp. gr 20°/20° = l 0572. 

Hg(CN) s +Aq containing 9.07% Hg(CN) a 
has sp. gr. 20°/20° = l 0743. 

(Le Blanc and Rohland, Z phys. Ch. 1896, 19. 

Sp. gr at 16°/4° of Hg(CN)2+Aq contain- 
ing 7 8921% HgfCN) 2 = 1.06376; containing 
5 4037% = 1 04246; contaimng 7 5009 % = 
1.06049. (Schdnrock, Z. phys. Ch. 1893, 11. 
770.) 

Not decomp, by acids except hot cone. 
H2SO4. 

Sol without decomp. mHNOs+Aq. (Ber- 
zelius ) 

1 1. NHiOH+Aq (5 2% NH 3 ) dissolves 

)4 3 g at about 25°. (Konowalow.) 

Solubility in bases. 

1 1. H 2 0 contaimng 0 3286 mols KOH dis- 
solves 0.5179 mols Hg(CN) 2 . 

1 1. H 2 0 contaimng 0,2350 mols. NaOH 
dissolves 0 4840 mols Hg(CN) a 

I 1 H 2 0 contaimng 0.4775 mols. NaOH 
dissolves 0.5977 mols. Hg(CN) 2 . 

1 1. H2O contaimng 0.9475 mols. NaOH dis- 
solves 0.79603 mols. Hg(CN)s. 

I I H2O contaimng 0 970 mols. LiOH dis- 
solves 0.6&43 mols. Hg(CN) a . 

1 1 H2O contaimng 0 480 mols. LiOH dis- 

lves 0.5500 mols, Hg(CN) a . 

1 1 H2O contaimng 0.243 mols LiOH dis- 
solves 0 4840 mols. Hg(CN) a . 

(Hofmann and Wagner, Z Elektrochem 
1909, 15. 444.) 

Solubility in KCN +Aq at 25°. 


0 0493 
0 0985 
0 1970 


0 4855 
0 5350 
0 627. 


(Shemll, Z. phys. Ch 1903, 43. 719.) 

Solubility in Na 2 C0 3 +Aq. 

1 1. H 2 0 containing 0 4923 mols. Na 2 C0 3 
dissolves 0.4956 mols. Hg(CN) a . 

1 1. H a O containing 0.2443 mols. Na a CO s 
dissolves 0.4464 mols. Hg(CN) a . 

1 1. H a O contaimng 0.1250 mols. Na 2 CO s 
dissolves 0.4147 mols. Hg(CN) a . 

1 1. H a O containing 0.0000 mols. Na a C0 3 
dissolves 0 3952 mols Hg(CN) 3 . 

(Hofmann and Wagner, Z. Elektrochem, 
1909, 16. 444.) 
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Solubility m KNO a +Aq at 25°. 

1 1 H 2 0 containing 0.9574 mols. KN0 3 
dissolves 0.5383 mols. Hg(CN) 2 

I, 1. H 2 0 oontaming 0.4614 mols. KN0 3 
dissolves 0.4619 mols. Hg(CN) 2 . 

I I, H 2 0 containing 0 0000 mols. KN0 3 dis- 
solves 0.3956 mols. Hg(CN) 2 

(Hofmann and Wagner, Z. Elektrochem. 1909, 
15. 444.) 

Insol. m liquid C0 2 (Bttchner. Z phvs. 
Ch 1906, 54. 674.) 

Very easdy sol. m liquid NH S . (Franklin, 
Am Ch. J. 1898, 20. 829.) 


Solubility of Hg(CN) s m ethyl alcohol at t c 



(Timofeiev, Dissert. 1894 .) 


14 7 
23 4 
27 4 
31.7 


26 10 
29.17 
32 01 
31 77 


(Dukelslu, Z. anorg. 1907, 63 . 337.) 

100 pts. methyl alcohol dissolve 44.2 pts. 
Hg(CN) 3 at 19.5°; 100 pts. ethyl alcohol 
dissolve 2.09 pts at 19.5°. (de Bruynf'Z 
phys Ch 1892, 10. 784.) 

Sol. in 2.5 pts. methyl alcohol ift 14°; in 
20 pts ethyl alcohol at 15°. (Marsh, Chem. 
Soc. 1905, 87. 1878.) 

Solubility of Hg(CN) 2 in methyl alcohol+ 
Aq at 25°. 

P = g. alcohol in 100 g alcohol +Aq 
Hg(CN) 2 =millimols. Hg(CN) 2 in 10 cc. of | 
the solution 


Hg(CN)s 


P = g alcohol in 100 g. alcohol +Aq 
Hg(CN ). = millimols Hg(CN) a in 10 cc of 
the solution 


20.18 
40 09 
70 01 


4 34 
3 47 
3 58 
3 80 
3 25 


1.0813 
1 0339 
1 0006 
0 9419 
0 S552 


(Herz and Andeis, 1 c ) 


and ethyl alcohol at 25°. 

P = % mothyl alcohol in the solvent. 
Hg(CR) 2 =g. Hg(CN) 2 m 10 com. of the 


p 

HgfCNJj 

»»/*• 

0 

0 819 

0 8552 

4 37 

0 902 

0 8618 

10 4 

1.01 

0 S707 

41 02 

1 67 

0 9267 

80 69 

2 82 

1 024 

84 77 

2.96 

1 034 

91 25 

3.09 

1.052 

100 

3 43 

1 070 


(Herz and Kuhn, Z. anorg 190S, 68. 166.) 


100 g propyl alcohol dissolve 3 79 
Hg(CN) 2 at 13.5°. (Timofeiev, Dis-.c: 
1894 .) 


P = % propyl alcohol in the solvent 
G=g Hg(CN) 2 in 10 ccm. of the solution. 
S=Sp. gr. of the sat. solution. 


0 

10.60 
30.77 
37 21 
47.06 
64 00 
78.05 
100 


4 34 
4 37 
4 94 
6 40 


1 0813 
1 0642 
1 0484 
1 0430 
1.0426 
1 0441 
1 0484 


11 11 
23 8 
65 2 
91 8 


3.43 
2 952 
2.448 
1 048 
0.504 
0.423 
0 398 
0.344 


0 8376 
0 8335 
0 8322 


(Herz and Anders, Z. anorg 1907, 52. 165.) | (Herz and Kuhn, Z. anorg. 1908, 60.158 
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Solubility in mixtuies of piopyl and ethyl 
alcohol at 25°. 

P = (, 'o propvl alcohol m the solvent 
G = g. Hg(0N) 2 m 10 cem. of the solution 
S = Sp gi of the sat. solution. 


0 S19 
0 190 
0 730 
0 521 
0 3S7 
0 3S4 
0 304 
0 341 


0 8552 
0.S549 
0 8527 
0.8380 
0 8311 
0 8306 
0.8293 
0 S2S3 


( Her?! and Kuhn, 1 <■ ) 

Sp. gr. at l(i°/4° of Hg(CN)»+alcohol, 
containing ”8.2206 %Hg(CN) 2 =0.85273, con- 
taining 5 8052 %=0 834S+ 

Sp. gi, of 16°/4° of Hg(CN)>+ pyridine 
containing 29,Q01S% Hg(CN) 2 = l 28155, 
containing 23 . 2275 c , " 0 = 1.20198 
(Sclihnrock, Z. pliys. Ch, 1893, 11. 771 ) 

1 1. ether dissolves 0 01 mol at 25° (Shei- 
nll, Z. pliys, Ch 1903, 43. 735.} ) 

Easily snl, in acetone. (Kiug and M’Elroy, 
J Anal. Ch 6. 84 ) 

100 g glycerol dissolve 27 g Hg(CN) 2 at 
15 5°, tOssendowski, Phaim J. 1007, 79. 
575.) 

Neaily msol in CoH t . (Shemll, Z phys 
Ch. 1003, 43. 735.) - 

Sol, in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

100 g. boilu 
3.2 g. (Steiner, 

Solubility of Hg(CN) s in ethyl acetate+Aq 
at 25°. 

P=g, ethyl acetate m 100 g ethyl acetate 
+Aq. 

Hg(CN)a = millimols Hg(CN)» in 10 cc. of 
the solution, 


1 g acetonitrile dissolve 9 5S g. Hg(CN)« 
at 1S° (Naumann and Scluoi, B, 1914, 47. 
249.) 

Solubility 'in benzomtrile at 18° = 1.093 g. 
100 g. (Naumann, B, 1914, 47. 1370 ) 

SI. sol m ethyl amine (Shinn, J. phys. 
Chem. 1907, 11. 538 ) 

Very sol. m liquid methyl amine (Gibbs, 
J. Am. Chem Sue. 1900, 28. 1419.) 

Sol. m paiatoluichne. (Werner, Z. anorg. 
1S97, 15. 7.) 

Mol. weight determined in pyridine and 
benzomtrile. 'Werner, Z. anorg. 1897, 15. 
20 and 32.) 

100 g. p> inline dissolve 64 S g Hg(CN) 2 
ut lhV (Hehioedei, Z. anorg 1905, 44. 6 ) 
Solubility in pyridine. 


Hg<CN)a 


10 1 

10 4 

11 3 

12 9 
13.8 

15 8 

16 0 


13 5 

14 5 
16 5 
20 5 
22 5 




22.9 

23.7 

25 3 
26.0 

26 G 

27 5 

27.7 
29 0 
32.0 

33.8 
34 4 


Pump of 
lidifl cation 


Solubility m quinoline. 


100Hk(CN)- 

Temp of 
Solidification 

'4 2 

6 0 

8 2 

9 2 

45° 

64 

89(61) 

99(61) 


Mols per 
1Q0 Hg(CV): 


‘emp of 
idifioation 


100 


4 34 
4 295 
1 050 
0 714 


1 0810 
1 0797 
1.9374 
0.09097 


(Herz and Anders, Z, anorg 1907, 52. 165 ) 
Insol in ethyl acetate. (Naumann, B. 
1910, 43. 314) 

Solubility in organic solvents at 18-20° 
100 g. tetrachlormethane dissolve C 001 g, 
Hg(CN) 2 

100 g. bromoforin dissolve 0.005 g. 
HgfCN),. 

100 g. ethyl bromide dissolve 0.013 g 
HgfCN) 3 

100 g ethylene dibromide dissolve 0.001 g 
Hg(CN) 2 , 

(Sulc, Z. anorg. 1000, 26. 401.) 


(Staronka, 1. c.) 


Solubility m aniline 


Mols por 
100 Hg(C\) 2 

Solidification 

Mols DPI I 
100Hg(CN) 2 | 

Temp of 
Solidification 

3 7 


14 2 

77° (?) 

4 9 

26° (?) 

18 2 

83 5(?) 

5 7 

30 5(?) 

19.7 

84 (?) 

7.7 

35 (?) 

23 4 

88. 5(?) 

9 2 

38 5(?) 



(Staronka, 1. c.) 

Mercuric nickel cyanide ammonia, 2Hg(CN) 2 , 
4Ni(CN)», 6NB 8 +2H 2 0. 
fPapiermeistei , Dissert 1898.) 

5HgfCN) 2 , 18Ni(CN) 2 , 8NH a +15H 2 0. 
(Papiermeister, Dissert. 1898.) 
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Mercuric potassium cyanide, Hg(CN) 2 . 
2KCN. 

Sol. m 4,4 pts cold H 2 0; si sol., in alcohol; 
decomp. by acids. 

100 g. fl 2 0 dissolve 22 7 g. (FiommUler, 
B. 1S78, 11. 92.) 

Abundantly sol. m liquid NH a . (Frank- 
lin, Z. phys. Ch. 1909, 69. 295.) 


Mercuric cyanide cadmium bromide, 
Hg(CN),, CdBr a +3H a O. 

~ol m H a O and NfROII+Aq. (Varet, 
Bull. Soc. (3) 6. S ) 

2Hg(CN) s , CdBr a +4.5 II 2 0, Sol. in H a O 
and in NH<OH+Aq. (Varet, C R. 1S90, 
111. 680.) 


Mercuric silver cyanide, basic, Hg(CN) 2 , 
HgO, 7AgCN. 

Ppt. (Bloxam, B. 16. 2669.) 

Mercuric silver cyanide mercuric sulphate, 
Hg(GN) 2 , 2AgCN, HgS0 4 +H 2 0. 

Mercuric sodium cyanide, Hg(CN) a , NaCN 
+lJiH a O. 

Sol, m H 2 0 (Grossmann, B. 1904, 37. 
4141 ) 


Mercuric cyanide cadmium bromide ammonia 
2Hg^CN)», CdBr 2 , 4NH a +2H a O. 
Decomp by II 2 0. 

SI. sol. in NH 4 OH+Aq (Varet, C. R. 
1891, 112. 535.) 


Mercuric cyanide calcium bromide, 
2Hg(CN) 2 , CaBr 2 +5H 2 0. 

Sol in 1 pt. cold, and 0.25 pt. boiling H 2 0; 
also in 2 pts. cold, and 1 pt boiling 90% 
alcohol (Custer.) 

+7H 2 0. (Varet, C. R. 1895, 121. 399.) 


Mercuric strontium cyanide, 
Hg(CN) 2 Sr(CN) a +5H 2 0. 

Very hygroscopic, Sol m H 2 0. (Gross- 
mann, B. 1904, 37. 4142 ) 

Mercuric strontium cyanide iodide, Sr(CN) 2 
Hgl„, Hg(CN) 2 +7H 2 0. 

(Varet, C. R. 1895, 121. 499 ) 


Mercuric cyanide cupric bromide ammonia, 
2Hg(CN) S) CuBrj, 4NHj. 

Decomp. by H 2 0; si. sol. in NH 4 OH+Aq. 
(Varet, Bull Soc. (3) 6. 221 ) 

Mercuric cyanide lithium bromide, 2Hg(CN) 2 
2LiBr-(-7H 2 0. 

Dehquescent. (Varet, C. R. 111. 526.) 


Mercuric thallium cyanide, Hg(CN) 2 , 2T1CN. 

Easily sol. in H 2 0. 100 ptB H 2 0 dissolve 
7 9 pts at 1°, and 10 3 pts. at 10°. (Fron- 
muller, B 11. 92 ) 1 

Mercuric zinc cyanide, 4Zn(CN) 2 , Hg(CN) 2 . 

Insol. m H 2 0. (Dunstan, Chem Soc. 6. 
066 ) 

Mercuric zinc cyanide mercuric bromide 
ammonia, Hg(CN) 2 , Zn(CN) 2 , HgBr 2 , 
4NH S 

Decomp by H 2 0 SI sol. m cold NH 4 OH 
+Aq. (Varet, C. R. 1889, 109. 810.) 


Mercuric cyanide magnesium bromide. 

See Magnesium mercuric cyanide mercuric 
bromide. 

Hg(CN) 2 , 2KBr Very sol. in H s O. 
(Harth, Z anorg 1897, 14. 351 ) 

Mercunc cyanide potassium bromide, 
Hg(CN) 2 , IvBr+2H a O. 

Sol. m 13 34 pts. II 2 0 at 18°, and lesa than 
1 pt boiling H s O. (Brett ) 

Sol without decomp. in hot dil. H 2 S0 4 , 
HNOj, or HCl+Aa. (Brett.) 

~ mtains 1)^H«0 (Berthelot, A. ch. (5) 


Mercuric cyanide ammoma, Hg(CN) a , NHa. 

V ery sol. m H 2 0, NH 4 OH +Aq, and alcohol. 
(Varet, C. R 1889, 109. 903 ) 

SI. sol. in H a O (Schmidt, B. 1894, 27. | 
232) 

8Hg(CN) a , 2NH a +J^H a O Easily de- 
comp. (Varet, Bull Soc (3) 6. 221 ) 

Mercuric cyanide bromide, Hg(CN) 2 , 
HgBr a . 

Very si. sol even in boiling H a O. (Prussia, 
Gem. ch. it. 1898, 28, (2), 114 ) 


Mercuric cyanide barium bromide, 2Hg(CN) a 
— BaBr a +6H a O. 

Easily sol. especially in hot H 2 0 and al- 
cohol. (Varet, C. R. 1895, 121. 398.) 


Mercuric cyanide sodium bromide, Hg(CN)a, 
NaBr+l^H 2 0. 

Sol. in H a O and alcohol. 

Mercuric cyanide strontium bromide, 
2Hg(CN) 2 , SrBr a +6H a O. 

Sol. m H a O and in alcohol. (Varet, C. R. 
1895, 121. 399.) 

Mercuric cyanide zinc bromide, HgBr. 
Hg(CN) 2 , Zn(CN) 2 +8H 2 0. 

Sol. in H 2 0 and NH 4 OH+Aq. (Varet, 
Bull Soc. (3) 6. 8.) 

Mercuric cyanide zinc bromide ammonia, 
HgBr 2 , Hg(CN) a , Zn(CN) 2 , 4NH,. 

As the corresponding ohlonde. (Varet.) 
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Mercuric cyanide chloride, Hg(CN) a , IigClj 
Sol. in H a O. Dccomp. by alcohol, w liich 
dissolves out HgClj. 

Mercuric cyanide ammonium chloride, 
Hg(CN)a, NH«C1. 

Sol. in H 2 0 and alcohol. (Poggiale ) 
Hg(CN)a, 4NHjCl. 

Mercuric cyanide barium chloride, 2Hg(CN)», 
BaCl a +4H s O. 

Efflorescent. Easily sol. m HjO and alcohol 
+6H a O. (Dexter.) 

Mercuric cyanide barium chloride ammonia, 
2Hg(CN) a , BaClj, 4NH,. 

Dccomp. by H a 0. SI. sol. in NHjOH+Aq. 
.Varet, Bull._Soc. (3) 6. 221.) 

Mercuric cyanide cadmium chloride, 
Hg(CN)ss, CdCla+2H 2 0. 

Sol. in HjO and NH<OH+Aq. (Varet, 
Bull. Soc. (3)5.8.) 

Mercuric cyanide calcium chloride, 
2Hg(CN) 2 , CaClj+6H 2 0. 

Efflorescent. Very sol. m H s O. (Varet, 
C. R. 1895, 121. 349 ) 


Nearly insol m alcohol and ether, (Fer- 
ratim, Gazz. ch. it 1912, 42. (1), 154.) 

Mercuric cyanide ferric chloride, 2Hg(CN) 2 , 
FeCl,+3J3H 2 0. 

(Dexter.) 


Mercuric cyanide lanthanum chloride, 
3Hg(CN) 2 , LaCl s +8H 2 0. 

Very sol. in H 2 0. (Allien.) 

Mercuric cyanide magnesium chloride, 
2Hg(CN) 2 , MgCl 2 +2H 2 0. 

Easdy sol m H 2 0 and dil. alcohol. (Pog- 
giale ) 

Mercuric cyanide m anganous chloride, 
Hg(CN) 2 , MnCl 2 +3H 2 0. 

Efflorescent. Very sol. mH 2 0. (Poggiale.) 


Mercuric cyanide nickel chloride, Hg(CN) 2 , 
NiCl 2 +0H 2 O 

Deliquescent. Sol, in H 2 0. (Poggiale.) 
2IIg(CN) a , NiC 1 2 +7H 2 0. (Dexter.) 


Mercuric cyanide chloride nickel chloride 
oxychloride, UHg(CN) a , 8HgCI a , 2 NiC1 2 , 
8Ni(0H)C1+76H 2 0. 


Mercuric cyanide cerium chloride, 3Hg(CN) 2 , 
CeCl s +8H 2 0. 

Very sol. in H a 0. (Alildn, Bull. Soc. (2) 
27. 365.) 


Mercuric cyanide cobaltous chloride, 
Hg(CN) 2 , 2 CoC1 2 +4H 2 0. 

Sol. m H 2 0. (Poggiale.) 

2Hg(CN) 2 , CoC 1 2 +7H 2 0. (Dexter.) 


Mercunc cyanide cupric chloride, Hg(CN) 2 , 
CuC1 2 +6H 2 0. 

Efflorescent. 

Sol. in H a O and in NH ( OH+Aq. (Vai'et, 
C. R. 1888, 107. 1002.) 

2Hg(CN) 2 , CuCl 2 -|-6H 2 0. Efflorescent 
Very sol in H a O and in NHjOH+Aq. 
(Varet, G R. 1888, 107. 1002.) 

Mercuric cyanide cupric chloride ammonia, 
2Hg(CN)», CuClj, 4 NHj. 

Decomp, by H a O. SI. sol. in cold NH 4 OH 
+Aq. (Varet, Bull. Soc. (3) 6. 221.) 


Mercuric cyanide didymium chloride, 
3Hg(CN) a , DiCI,+8H a O. 

Very sol. m H 2 0. (Ahldn.) 


Mercuric cyanide erbium chloride, 3Hg(CN) 2 , 
ErCl,+8H a O. 

Easily sol. in H 2 0. (Ahl5n.) 


Mercuric cyanide hydrazine chloride, 
Hg(CN)», N 2 H 4 , 'HC1. 

Very sol v in H 2 0. ’** 


(Papiermeistor, Dissert. 1898.) 

Mercuric cyanide potassium chloride, 
Hg(CN) 2 , KC1+H 2 0. 

Sol. m 6.75 pts. H 2 0 at 18°. (Brett.) 
Sol/un alcohol. 


Mercuric cyanide sodium chloride, Hg(CN) a , 
NaCl. 

Easily sol. especially in hot H a O; msol. m 
aloohol. (Poggiale ) 

Mercuric cyanide strontium chloride, 
2Hg(CN) 2 , SrCl 2 +6H a O. 

Easily sol. in II 2 0 and dil. alcohol. (Varet, 
C.R. 1895, 121.349.) 

Mercuric cyanide yttrium chloride, 3Hg(CN) a 
YC1 3 +8H 2 0. 

Easily sol. m H 2 0, (Ahl6n, Bull. Soc. (2) 
27.366.) 

Mercuric cyanide zinc chloride, 2Hg(CN) 2 , 
ZnCl 2 +6H 2 0. 

Efflorescent. Sol. in H 2 0. (Kane.) 
HgCl a , Hg(CN) a , Zn(CN) 2 +7H a O. Ef- 
florescent. Very sol in H a O. (Varet, Bull. 
Soo. (3) 5.8) 


Mercuric cyanide zinc chloride ammonia, 
HgCl a , Hg(CN) 2 , ZnCl 2 , 4NH,. 

Decomp, by H a O. Sol. m NH 4 OH+Ao. 
(Varet, Bull. Soc (3) 6. 221.) 

Bte(CN) 2 , Zn(CN) a , HgCl a , 6NH,. (Varet, 
G. R. 106. 1080.) 
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Mercuric cyanide potassium chromate. 

See Chromate mercuric cyanide, potassium. 

Mercuric cyanide potassium ferrocyamde. 
3Hg(CN) 2 , K 4 F e(CN) 5 +4H»0 . 

Readily sol. in H 2 0. 

Mercuric cyamde hydrazine, Hg(CN)>, 
N 2 H 4 . 

Very sol. in H 2 0 with partial decomp. 
(Hofmann and Marburg, A 1899, 305. 215.) 

Hg(CN)», N 2 H 4 Ppt. (Franzen, Z. an.org. 
1011, 70. 154.) 

Mercuric cyanide potassium hydroxide, 
IIg(CN)j, KOH. 

(Hofmann and Wagner, B 1908, 41. 321.) 
+1J^H 2 0. (Hofmann and Wagner, B. 
1908,41.1630.) 

2Hg(CN) a , KQH+H 2 0. Very sol. in H„0. 
(Hofmann and Wagner, B. 1908, 41. 320 ) 

Mercuric cyamde sodium hydroxide, 
Hg(CN) 2 .Na0H+lHH 2 0 or H 2 0. 
(Hofmann and Wagner, B. 1908, 41. 1631.) 

Mercuric cyanide barium iodide, 2Hg(CNW 
BaI 2 +4H 2 0. 

Slowly deliquescent. Sol. in 16 5 pts cold, 
and 0 4 pt. boiling H 2 0. Sol. in 22 6 pts. 
cold, and 1.6 pts. hot 90% alcohol Solution 
is decomp, on boiling. (Custer.) 

Mercuric cyanide cadmium iodide, Hg(ON) s , 
Cd(CN)s, HgI 2 +8H 2 0. 

See Cadmium mercuric cyanide mercuric 
iodide. 

Mercuric cyanide caesium iodide, Hg(CN) 2 , 
Csl. 

Recryst. from H 2 0 without decomp. 
Decomp, by acids. (Mathewson and 
Wells, Am Ch. J. 1903, 30. 433.) 

Mercuric cyanide calcium iodide, 2Hg(CN) 2 , 
CaI 2 +6H 2 0. 

SI efflorescent. More sol. m H 2 0 than 
corresponding Sr. comp. (Custei.) 

Mercuric cyanide lithium iodide, Hg(CN) 2 , 
2 Li(CN) 2 , HgI 2 +7H 2 0. 

See Cyanide, lithium mercuric mercuric 
iodide. 

Mercuric cyanide magnesium iodide, 
Hg(CN) 2 , Mg(CN) a , HgI 2 +8H 2 0. 

See Cyanide, magnesium mercuric mercuric 
iodide. 

Mercuric cyanide potassium iodide, Hg(CN) 2 , 

Kl. 

Sol. m 16 pts. cold, and less hot H s O Sol. 
- in 96 pts cold alcohol of 34° BaumA (Cail- 
lot.) SI sol. in ether. Decomp by acids. 
3Hg(CN) 2 , 2KI+^H 2 0, (Berthelot.) 


Mercuric cyanide sodium iodide, Hg(CN) 2 , 
Nal +211,0. 

Sol in 4>j pts. H a O at 18°, and “/j pt. 
boiling 11,0. 

Sol. in 2 pts. boiling, and 6)2 pts. cold 
90% alcohol (Custer.) 

Mercuric cyanide strontium iodide, 

2Hg(CN) 2 , SrI 2 +6H 2 0. 

Sol in 7 pts. IT 2 0 at 18°, and ha pt- at b -pt. 
Sol. in 4 pts. 90% alcohol at 18°, and M pt. 
at b.-pt. (Custer.) 

Mercuric cyanide zinc iodide, 2Hg(CN) 2 , 
ZnI 2 +6H 2 0. 

Effloiescent; sol m H 2 0. 

Mercuric cyamde iodide potassium cyanide, 
Hgl 2 , Hg(CN) 2 , 2KCN 
Easily decomp. by dil. acids. (Rupp. 
Apoth. Ztg., 23. 374.) 

Mercuric cyanide cadmium nitrate, 

2Hg(CN) 2l Cd(NO a ),+7HiO 
Decomp bv H 2 0, not by alcohol (Nv- 
landei, J B 1859 271 ) 

Mercuric cyanide cobalt nitrate, 2Hg(CN) a , 
Co(NOj ) 2 +7H.0 

Decomp. by H s O, not by alcohol (Ny- 
lander.) 

Mercuric cyanide copper nitrate, Hg(CN) Sl 
Cu(N0 a ) 2 +5H 2 0 

Decomp by H a O, not by alcohol. <Ny- 
lander.) 

Mercuric cyanide ferrous nitrate, 2Hg(CN)», 
Fe(N0 3 ),+7H 2 0 

Deoomp. by H 2 0, not by alcolid (Ny- 
lander.) 

Mercuric cyanide manganous nitrate, 
Hg(CN) s , Mn(NOj),+5tI.O. 

Decomp by H 2 0, not by alcohol. (Ny- 
lander ) 

2Hg(CN) Mn(NOs) 2 +7H .0 As above. 

Mercuric cyanide nickel nitrate, 2Hg(CN) 2 , 
Ni(N0 3 ) 2 +7H,0. 

Decomp. by H 2 0, not by alcohol. (Ny- 
lander.) 

Mercuric cyanide silver nitrate, 2Hg(CN) 2 , 
AgN0,+2H 2 0. 

SI sol. in cold, more readily in hot H 2 0. 
Sol with decomp. in HNO s +Aq. 

As sol. in alcohol as in H,0 

Mercuric cyanide zinc nitrate, 2Hg(CN)«, 
Zn(N0,) 2 +7H 2 0. 

Sol. in H 2 0 with decomp. Not decomp. by 
alcohoL (Nylander, J. B. 1859. 271.) 
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Mercuric cyanide nitrate silver cyanide, basic, 
Hg(NO,)CN, lOAgCN, Hg(0H)N0 3 . 
(Schmidt, Z. anorg 1895, 9. 431 ) 

Mercuric cyanide potassium selenocyanide, 

IIg(CN) 2 , KSeCN. 

SI. sol. in cold, much more easily sol. m hot 
II ; 0 or alcohol. Traces dissove in ether. 
(Cameron and Davy, C. N. 44. 03 ) 


Mercuric cyanide nickel sulphate, 
Hg(CN) 2 , NiS0<+9H«0. 

(Papiermeister, Dissert. 1898.) 

Mercuric cyanide ammonium sulphocyanide, 

Hg(CN) 2 , NIIjSCN. 

Easdy sol. in hot II»0. (Cleve, Bull Soc 
(2) 23. 71 ) 

Mercuric cyanide barium sulphocyanide, 
2Hg(CN) 2 , Ba(SCN) 2 +4H 2 0. 
Permanent. Sol. in hot H»0 (Cleve ) 

Mercuric cyanide cadmium sulphocyanide, 
2Hg(CN)a, Cd(SCN),+4H,0 
Permanent. Sol in hot H s O. (Cleve.) 


Mercuric cyanide calcium sulphocyanide, 
2Hg(CN)s, Ca(SCN) 2 +SH 2 0 
Sol. in H 2 0. (Cleve.) 

Mercunc cyanide ceriiun sulphocyamde, 
3Hg(CN) s , Ce(SCN),+12H,0 
Easily sol in hot H 2 0 (John ) 

Mercuric cyanide didymium sulphocyanide, 
3Hg(CN)a, Di(SCN),+6H 2 0. 

SI sol, in cold, easily in hot H 2 0. (Cleve.) 

Mercunc cyanide erbium sulphocyanide, 
3Hg(CN)a, 2Er(SCN),+12HsO 
SI. sol. m cold, easily m hot H 2 0. (Cleve ) 

Mercuric cyanide lanthanum sulphocyanide, 
3Hg(CN) 2 , Ln(SCN) 3 +12H 2 0. 

Very sol. m II 2 0. (Cleve.) 

Mercuric cyanide magnesium sulphocyanide, 
2Hg(CN) a , Mgf SCN) 2 +4H 2 0. 
Peimanent. Easily sol. in hot H 2 0. 

(Cleve.) 


Mercuric cyanide potassium sulphocyanide, 
Hg(CN) 2 , KSCN. 


Permanent. Easily 
(Cleve ) 

+2H 2 0. (Philip, Z Ch. 1867. 


hot H 2 0. 

!.) 


Mercuric cyanide rubidium sulphocyanide, 
Hg(CN) 2 Rb(SCN). 

Sol. in hot H 2 0 without decomp. (Gross- 
mann, B. 1904, 37. 1259.) 


Mercuric cyanide samarium sulphocyanide, 
3Ilg(CN) 2 , Sm(SCN) 2 +12H 2 0. 

Easily sol in H 2 0. (Cleve.) 

Mercunc cyanide sodium sulphocyafiide, 
Hg(CN) 2 , NaSCN +2II 2 0 
; Efiloiescent. Sol. in H 2 0. (Cleve, Bull, 
Soc (2) 23.71) 

Mercunc cyamde strontium sulphocyanide, 
2Hg(CN)», Sr(SCN) 2 +4H 2 0 
Efflorescent. (Cleve ) 


Mercunc cyanide yttrium sulphocyanide, 
3Hg(CN) 2 , Y (SCN) j 4-12H 2 0 
SI sol. m waim, much less in cold H 2 0. 
(Cleve ) 

Mercuric cyamde zinc sulphocyamde, 
2Hg(CN)s, Zn(SCN) 2t l-4H 2 0. 

SI. sol. m I-IjO (Cleve.) 


Mercunc cyanide zme sulphocyanide am- 
monia, 2Hg(CN) 2 , Zn(SCN) 2 , 3NH S , 
Not efflorescent Decomp, by H 2 0. 


Mercunc cyamde potassium thiosulphate, 
Hg(CN) 2 , K 2 S 2 0 3 . 


Molybdenum hydroxyl potassium cyamde, 
K,Mo(OH),(CN),. 

(Rosenheim and Koss, Z anorg. 1906, 49. 
155 ) , 

K 8 Mo(OH) s (CN) 8 . Very sol. in H s O. 
(Rosenheim and Koss.) 


Molybdenum cyanide with MCN. 
See Molybdocyanide M. 


Melybdenyl potassium cyanide, 
MoO,(CN) 2 , 2KCN. 

Very sol in H 2 0. Aqueous solution is 
stable in presence of alkalies 
Insol. in alcohol (Pfichard, C R. 1894, 
118. 805.) 

MoO„(CN) 2 , 3KCN. Sol. in H„0 Insol. 
m alcohol. (Hofmann, Z. anorg. 1896, 12. 


+H 2 0. Sol. n 
(Hofmann ) 
+4H 2 0. Sol. i 
(Hofmann.) 


H 2 0. 

h 2 o. 


Insol. 

Insol. 


alcohol. 

alcohol. 


Nickel cyanide, Ni(CN) 2 +;eH 2 0. 

Insol. in HA'S Insol. m cone HC1, H 2 S0 4 , 
or HNO B +Aq, but decomp, by heating there- 
| with. Sol in NILOH, warm (NH 4 ) 2 S0 4 , 
r NH 4 succinate-)- Aq; also in KCN+Aq. 
L.sol. in NH 4 C1, or NH 4 NO s -f Aq. (Witt- 


Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790.) 
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+3H 2 0, +3J4IIA+3M H 2 0, +4MHA 
ind +5MH 2 0. (Papiermeister, Dissert. 


1898.; 

+'4H 2 0. (Hofmann and Hochtlen, B 
1903, 36. 1149.) 


Nickel potassium cyanide, Ni(CN) 2 , 2KCN 
+II 2 O. 

Sol mHiO. Decomp, by acids with residue 
of insol. Ni(CN)i. 

4-J^HjO. (Rammelsberg.) 


Nickel sodium cyanide, Ni(CNk 2NaCN+ 
3H 2 0. 

Sol. m H a O; decomp, by acids with residue 
of Ni(CN)a. 


Nickel strontium cyanide, Ni(CN) 2 , Sr(CN) 2 
d-'cHaO. 

Sol. in H s O. (Handl, J. B. 1859. 273 ) 


Nickel cyanide ammonia, Ni(CN)s, NH 3 + 

Scarcely attacked by H a O or dil. acids. 
Sol. in cone H 2 S0 4 . Sol. in (NH 4 ) 2 CO,+ 
Aq, cone NH 4 OH+Aq. (NH 4 ) 2 C 2 0 4 +Aq, 
(NH 4 ) 2 S+Aq, and KCN+Aq Decomp. 

by boilrng with NaOH or KOH. (P 

and Grether, Ch Z 1901, 25. 436 ) 


KCN+Aq containing 14 42% KCN has 
Bp >gi 20°/20° = 1 0768 (Le Blanc and Roh- 
Iand, Z phy ch 1890, 19 278 
Moderately sol. in liquid NIL,. (Franklin, 
Am Ch J. 1898, 20. 829.) 

Almost insol. in absolute alcohol 
Sol in 80 pts. 93% alcohol when boiling, 
and easily sol. in 35% alcohol. (Geiger, A. 1. 
60) 

100 pts. absolute methyl alcohol dissolve 
4.91 pts. at 19.5°; 100 pts absolute ethyl 
alcohol dissolve 0.87 pt. at 19.5°. (de Bruyn, 
Z. phys. Ch. 10. 783.) 

Insol m methyl acetate (Naumann, 
B. 1909, 42. 37901, ethyl acetate. ( Namnann, 
B. 1904, 37. 3601.) ’ 

100 g glycerol dissolve 32 g KCN at 15 5°. 
(Ossendowski, Pharm. J. 1907, 79. 575 ) 

Sol in CS 2 when pure (Loiighhn, J. B. 
1875. 234 ) 

Wholly insol. m CS 2 . (Moldenhauer, Z. 
anal. 16. 199.) 

SI. sol. m benzomtrile. (Naumann, B, 
1914, 47. 1369.) 


Potassium chromium tetronlie pen/acyanide, 
K.[(Cr0 4 ) 2 (CN)s] +5H 2 0. 

Very hygroscopic. 

Sol in H 2 0. (Riesenfeld, B. 190S, 41. 
3548 ) 


Nickel^ ^cyanide trohydrazine, Ni(CN) 2 , 
Ppt. (Fianzen, Z anorg 1911, 70. 155.) 

Osmium cyanide, Os(CN) 2 (?). n 
Insol in H 2 0; not attacked by acids. 

See also Osmocyanhydric acid. 

Osmium potassium cyanide. 

See Osmocyanide, potassium. 


Palladous cyanide, Pd(CN) 2 . 

Insol. in H a O. Insol. m dll. acids Sol. 
in KCN or NH 4 OH+Aq, also in cone. HCN 
+Aq. 


Platinous cyanide, Pt(CN) 2 . 

Insol. m H 2 0, alkalies, or acids. Sol. in 
KCN+Aq. Wnen freshly pptd., sol. m 
NH 4 OH+Aq 

Platinous cyanide with MCN. 

See Platinocyamde, M. 

Potassium cyanide, KCN. 

Deliquescent Very sol. m H 2 0. 

100 pts. KCN+Aq, sat. at b.-pt. 103.3,° 
contain 55 pts. KCN, i. e. 100 pts. H 2 0 dis- 
solve 122.2 pts. KCN at 103 3.° (Griffiths) 
KCN+Aq containing 3.25% KCN has 
— sp. gr. = l 0154; 6.5% KCN, 1 0316. (Kohl- 
rausch, W Ann. 1879. 1 ) 

KCN+Aq containing 9.64% KCN has 
sp. gr. 20°/20° = 1.0514. 


Potassium chromium tetrox ide dicyanide 
ammonia, Ka[Cr0 4 (CN) 2 NH 3 ]+5H 2 0. 
Hygroscopic in the air. 

Easily sol m H a O and in NH 4 OH+Aq. 
(Riesenfeld, B. 1908, 41. 3545.) 

Potassium rhodium cyanide. 

See Rhodocyanlde, potassium. 

Potassium ruthenium cyanide. 

See Ruthenocyanlde, potassium. 

Potassium silver cyanide, KCN, AgCN. 

Sol. m 4.7 pts H 2 0 at 16°, 4 pts. at 20°, 
and m much less at higher temp. Sol m 25 
pts. 85% alcohol. (Baup, A. ch. (3) 63. 464.) 

Potassium silver sodium cyanide, 2KCN, 
NaCN, 3AgCN. 

Sol. in 4.4 pts. H 2 0 at 15°, and 22 pts. 85% 
alcohol at 17°. (Baup.) 

Potassium tungsten cyanide. 

See Tungstocyanide, potassium. 


Potassium uranyl cyanide, 

(UO,)(CN) Sl 2KCN. 

Ppt. Sol in HjO. SI. sol. in presence of 
laige excess of KCN (Aloy, A. ch. 1901, (7) 
24. 417.) 


Potassium vanadium cyanide, K,V(CN)». 

Readily sol. in H 2 0; decomp slowly in neu- 
tral aq. solution, rapidly in aci(l aq. solution; 
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insol, in alcohol (Locke, Am. Ch. J. 1898, 
20. 601.) 

K 4 V(CN),,+3H 2 0. Sol. m H 2 0. 

Insol. in alcohol and ether. (Petersen, Z. 
anorg. 1904, 38. 345.) 

Potassium zinc cyanide, 2KCN, Zn(CN) 2 . 

100 pts. H 2 0 dissolve 11 pts at 20°. 
(Sliarwood, Eng. Min. J 1904, 77. S45.) 

Potassium cyanide molybdenum dioxide, 
4KCN, Mo0 2 +5H 5 0. 

Sol. in H a O. Insol. m alcohol. (Hof- 
mann, Z anorg. 1896, 12 . 287 ) 

+6HjO “Potassium dioxotetracyan- 
omolybdate ” 

Very sol in H a O. (Winkler, Dissert. 
1909 .) 

+8H 2 0. (Rosenheim, Kolm and Gar- 
funkel, Z. anorg. 1910, 66. 174 ) 

+IOH 2 O. Decomp, by oonc. HC1, HNO s 
and HaSOi. 

Not acted upon by cold dil. acids (v. der 
Heide and Hofmann, Z. anorg. 1896, 12 . 285 ) 
5KCN, MoOj+8HsO. Sol.inH.O Insol 
in alcohol (Ivalischer, Dissert. 1902 .) 

Potassium cyanide molybdenum dioxide 
hydroxylanune, 4KCN, MoOj, NH 2 OH 
+H a O 
Sol. in H«0. 

Decomp, by dil acids, (v. der Heide and 
Hofmann, Z. anorg. 1896, 12 . 282 ' 

tassium 
6KCN, 

Easily sol m II»0. Decomp, by dil acids 
(Hofmann, Z. anorg. 1896, 12. 289 ) 

Very sol in H a O Slowly decomp, in the 
cold bv dil mineral acids, (v. der Heide and 
Hofmann, Z anmg. 1896, 12 . 289.) 

Potassium cyanide molybdenum sulpho- 
cyanide, 2KCN, MoS 2 (CN) 2 . 

(Pochard, C. R. 1894, 118 , 806.) 

5KCN, MoaSi(CN)i4-7H 2 0 Sol. m H a O. 
Stable toward dil. acids and alkalies. (Hof- 
mann, Z. anorg. 1896, 12. 289 ) 

Potassium cyanide molybdenum sulphoxy- 
cyamde, 4KCN, Mo a SO(CN) 2 -|-4H 2 6. 
Sol in H a O Stable toward dil acids. 
( Hofinann, Z. anorg 1896, 12 . 289 ) 


Sol. in H a O; decomp, slowly by II 2 0, 
explosive. (Hofmann, Z. anorg. 1895, 10 . 260- 
261.) 

Potassium cyanide sulphur dioxide. KCN. 

so 2 +h 2 o. 

Much more sol. in hot than cold H,0 
(iStard, C R. 88. 649.) 


Rubidium tungsten cyanide. f 

See Tungstocyanide, rubidium. 

Rhodium cyanide, Rh(CN) 8 
Ppt Not decomp, by acids Sol. m 
ICCN+Aq (Martius, A. 117. 361.) 

Rhodium cyanide with 3KCN. 

See Rhodicyamde, potassium. 

Ruthenium cyanide with 4MCN. 

See Ruthenocyanide, M. 

Silver cyanide, AgCN. 

SI. sol in H s O. 

2.2+10- 1 g sol m 1 liter of H a O at 19.96°. 
(Bsttger, Z. phys ch, 1903, 46. 603.) 

1 1. solution in PRO contains 0.000043 g. 


Insol. in dil. acids _ , 

acids. Not sol to any- extent in HCN + Aq. 

Freshly pptd AgCN is not dissolved by 
cold dil. HNOj, but is attacked by very dil. 
IINOj on boiling From dry AgCN is dis- 


NH 4 OH+Aq Sol m boiling 
KCl, NaCl, CaCl 2 , BaCl a , or MgCl 2 +Aq, but 
very slowly sol. therein at ord temp. Sol m 
Na 2 S 2 0 8 , K 4 Fe(CN) 8 , (NH 4 ) 2 C0 8 , (NH 4 ) 2 S0 4 , 
NH 4 NOj, and NH 4 sucomate+Aq, and in 


+Aq. Sol. 
(Whhler.) 


in c 


10. boiling AgNOs+Aq 


Sol. : m _ J m 

gr 0.998) at 12°; m 184.5 pts 10% Nxiiwa-r 
Aq (sp gr. 0 96) at 18°. (Longi, Gazz, ch. 
it 13.87) 

SI. sol. m Na citrate+Aq 
Sol. m Hg(NO a ) 2 -)-Aq. 

1 1 of a 3-N solution of AgNOs dissolves 
1.216 g AgCN at 25°. (Hellwig, Z. anorg. 
1900, 26. 177 ) 

Veiy sol. m (NH 4 ) a S 2 0 3 +Aq. (Rosen- 
heim and Stemhduser, Z anorg. 1900, 26. 
105 ) 

Moderately sol. in liquid NH 8 . (Franklin, 
Am Ch. J. 1898, 20. 829.) 

SI. sol. m liquid HF (Fr ankl in, Z. anorg. 
1906, 46. 2.) 

Abundantly sol in quinoline at 60°. (Varet, 
C. R. 1893, 116. 60.) 

SI. sol. m ethyl amine. (Shinn, J. phys. 
Chem. 1907, 11. 638.) 

Insol m methyl acetate. (Bezold, Dissert. 
1906; Naumann, B. 1909, 42. 3790); ethyl 
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acetate (Hamers, Dissert. 1906; Naumann 

B. 1910, 43. 314.) 

Silver hydrogen cyanide, AgCN, HCN. 
(Euler, B. 1903, 36. 18S9.) 

Silver sodium cyanide, AgCN, NaCN. 

Sol. in 5 pts. H 2 0 at 20° and in much less 
hot HaO Sol. in 24 pts. 85% alcohol at 
20°. (Baup, A. ch. (3) 53. 468.) 

Silver thallous cyanide, AgCN, T1CN. 

, Easily sol in H 2 0. 100 pts H 2 0 dissolve 
4.7 pts. at 0°, and 7 4 pts at 16°. (Fron- 
muller, B. 11. 92 ) 

Silver tungsten cyanide. 

See Tungstocyanide, silver. 

Silver cyanide ammonia, AgCN, NH a . 
Efflorescent. Deoomp, on air. 

Very sol. in ammonia at -10°. (Joanms, 

C. R. 1894, 118. 1151.) 

Silver cyanide hydrazine, AgCN, N2H4. 
Decomp, m the air 

Decomp, by H a O. (Franzen, Z. anorg. 
1911, 70. 153.) 

Silver cyanide nitrate, 2AgCN, AgNO a . 

» Decomp, by HaO. 

Sodium cyanide, NaCN. 

Sol. in H a O and 75% alcohol. 

+^H 2 0, and 2H s O. Very sol. m i3 a 0: si. 
sol. in alcohol. (Joanms, A. ch. (5) 26. 484.) 

Sodium tungsten cyanide. 

See Tungstocyanide, sodium. 

Sodium zinc cyanide, NaCN, Zn(CN)a+ 

2MHaO. 

Much more sol in HaO than the correspond- 
ing Ii Zn salt. (Rammelsberg,) 

+8HaO. (Loebe, Dissert. 1902.) 

Sodium cyanide molybdenum dioxide, 
4NaCN, M0O2+6H2O. 

(Winkler, Dissert. 1909.) 

+14H 2 0. Sol. m H 2 0. (Rosenheim, 
Garfunkel and Kohn, Z. anorg. 1910, 66. 174 ) 

Sodium cyanide molybdenum dioxide hy- 
droxylamine, 4NaCN, M0O2, NH 2 OH 
+HaO. 

As K comp. (Winkler, Dissert. 1909.) 

Strontium cyamde, Sr(CN)2+4H 3 0. 

Very unstable; very deliquescent, and sol. 
in HaO. (Joanms, A ch (6) 26. 496 ) 

Strontium tungsten cyanide. 

See Tungstocyanide, strontium. 


Strontium zinc cyanide, 2Sr(CN)a, 
_3Zn(CN)a+HaO. 

Sol. in H a O and alcohol. (Loebe, Dissert. 

1902.) 

Thallous cyanide, T1CN 
100 pts. H 2 0 dissolve 16.8 pts. at 28.5°. 
(Fronmdllor, B. 6. 1178.) 

Thallothallic cyanide, Tla(CN) 4 -TlCN, 
Tl(CN)j. 

Easily boI. in H 2 0. 

100 pts. HaO dissolve 27.3 pts. at 30°, 15.3 
pts. at 12°, 9.7 pts at 0°. (Fronmliller, B. 11, 
92.) 

Thallous tungsten cyanide. 

See Tungstocyanide, thallous. 

Thallous zinc cyanide, 2T1CN, Zn(CN) 3 . 

Easily sol. in HaO. 100 pts. H 2 0 dissolve 
8 7 pts. at 0°; 15.2 pts. at 14°; and 29.6 pts. 
at 31°. (Fronmliller, B. 11. 92.) 

Tungsten cyanide with MCN. 

See Tungstocyanide, M. 

Zinc cyanide, Zn(CN) 2 . 

Insol. in H 2 0 and alcohol Sol in alkalies. 
Easily sol in KCN+Aq. Sol. in hot NH< 
salts+Aq (Wittstem.) 

Easily sol. in (NH 4 ) s COs+Aq. (Gore.) 
Sol m KOH+Aq. Solution is stable 
when less than 1 mol Zn(CN)a to 2 mols. 
KOH is present When proportion is 1:1, 
Zn0 2 H 2 soon separates. 

Sol in dil. KCN+Aq. (Sharwood, J. 
Am. Chem. Soc. 1903, 26. 687.) 

SI. sol. in cone. Zn salts+Aq. 1 1. cone. 
Zn(C2Hj02) a +Aq dissolves 4 g., and 1 1. 
cone. ZnSO<+Aq dissolves 2 g. Zn(CN) a . 
Insol. in HCN+Aq. Easily sol. in dil. 
acids. (Joannis.) 

Very sol. in liquid NHa. (Franklin, Am. 
Ch J. 1898, 20. 830 ) 

Insol. m methyl acetate, (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314 ) 

Zinc cyanide ammonia, Zn(CN)2, 2NHj, 
Decomp on air. (Varet, C. R. 106. 1070 ) 
+H2O. Decomp. on air. Decomp, by 
H s O. Sol. in NHiOH+Aq. (Varet.) 

Zinc cyanide dihydrazine, Zn(GN)a, 2N s Hi. 

Decomp by H 2 0. (Franzen, Z. anorg 
1911, 70. 153) 

Cyanogen, CN. 

H a O absorbs i'A vols. CN gas at 20°. Alco- 
hol absorbs 23 vols., and ether 5 vols. at the 
same temperature. (Gay-Lussac.) 

The solution gradually decomposes, but 
this is prevented by traces of acids. 



CYCLOTRIBORENE 


0.221 mol. litre are dissolved in H.O at 
0°. (Naumann, Z Electrocliem. 1910,. 16. 
177.) 

Oil of tmpentine absorbs 5 vols. ( Gav- 
Lussac.) Absorbed by many essential oils 
Vory sol. in CuCl 2 +Aq 
Absorbed with decomp by NH 4 OH+Aq 
and other alkaline liquids. 

Absorbed by amlme. (Jacqueniam, C. R. 
100. 1006.) 


Cadmium diamme chromium sulphocyanide, 
CdfSCN) 2 , [Cr(NH 3 ) 3 (SCN) 3 ] 2 +H 2 0 
Neaily msol in cold, si. sol. m hot H 2 0 
SI sol. m boiling alcohol. (Chnstensdh, J. 
pr (2) 46.371) 

Cupric •— , Cu(SCN) 2 , 

[Cr(NH,)a(SCN) 3 ] 2 . 

Insol m H 2 0 or dil. acids (Remecke, A 

126. 116 ) 


Cyclotriborene, B 3 H 3 . 

Insol m HjO. (Ramsay and Hatfield, 
Proc Chem. Soc 1901, 17. 152 ) 


Ferric , [Cr(NH 3 ) 2 (SCN) 3 i a , 

Fe(SCN) 3 . (N.) 


Decamine cobaltic sulphite, 
Co 2 (NHj)m(SO s ) 3 +3H 2 0. 

Sol. in H 2 0. (Vortmann and Magdeburg, 
B. 22. 2636.) 


Co(NH,).(SCN),[Cr(NH,) 1 (SCN),] s . 

As good as insol m cold H a O. SI, sol in 
hot H 2 0 and alcohol. (Christensen, J. pr. (2) 
46. 370 ) 


Decamine cobaltisulphurous acid. 

Cobaltic decamine cobaltisulphite, 

Co 2 (NH«) io(S0 3 ) s Co 2 +8H 2 0. 

Ppt. (Vortmann and Magdeburg, B. 22. 
2635 ) 

Sodium decamine cobaltisulphite, 
Co 2 (NH 3 )i 3 (S0 3 Na).+2H 2 0 
Sol. in H 2 0. (Vortmann and Magdeburg, 
B. 22. 2635.) 

Diamide, N 2 H 4 . 

See Hydrazuie. 


Mercuric , [Cr(NH J ) 2 (SCN),l s . 

Hg(SCN) 2 . 

Insol m HsO. (N.) 

Insol in H 2 0 and dil. acids. (Reineoke.) 

Potassium t — , Cr(NHs) 2 (SCN)a, 

KSCN. 

Properties as the NH 4 salt. (N ) 
Cr(NH s ) a (SCN),, KSCN, I. As the NH 4 
salt. (N.) 

Sodium , NaSCN, 

Cr(NH,)i(SCN), 

Sol. inH 2 0, alcohol, and ether. (Reinecke.) 


Diamine chromium sulpho cyanhydric 
acid, Cr(NH 3 ) 12 (SCN) 3 , HSCN+H 2 0. 
Sol. in HjO. (Noidenskiold, Z. anorg. 1. 
130.) 

Diamine chromium diaquo sulphocyanide, 
Cr(NH 3 )s(SCN)j+2H 2 0 
Sol, in H 2 0, from which it is pptd. by con. 
IICl+Aq. (Nordenskidld, Z. anorg. 1. 137 ) 


Ammonium diamine chromium sulphocy- 
anide, Cr(NH,) 2 (SCN),, OTRSCN. 

( Bemecke’s salt ) Quite easdy sol. in H a O, 
less in alcohol, and msol. in benzene Slowly 
decomp, by boiling H a O or dil. aoids. (Nor- 
denskibld, Z anorg. 1. 130.) 

+H a O. Insol. in absolute ether. (Chusten- 
sen, J. pr. (2) 46. 218.) 

Ammonium diamine chromium sulphocyanide 
iodide, Cr(NH 3 ) 2 (SCN) 3 , NH 4 SCN, I. 


Barium 

Ba(SCN) 2 . 

Sol, in H 2 0 and alcohol (N ) 


[Cr(NH 3 ) 2 (SCN) s ] 2 , 


Diamine cobaltic nitrite ammonium 
nitrite, CO(NH s ) 2 (NO s ) 3 , NH 4 N0 2 , 

Sol. m H 2 0. (Erdmann.) 

nitrite lead nitrite, 

2Co(NH 3 ) 2 (NOs) 3 , Pb(N0 2 ) 2 . 

Sol. in hot H 2 0 with partial decomp. 


nitrite mercurous nitrite, 

2Co(NH 3 ) 2 (N0 2 )a, Hg 2 (N0 2 ) 2 . 

Ppt. Not sol. in hot H 2 0 without decomp. 


nitrite potassium nitrite, 

Co(NH„) 2 (N0 2 ) 3 , kno 2 . 

Sol. in H 2 0. (Erdmann, J. pr. 97. 385.) 


nitrite silver nitrite, 

Co(NH,) 2 (N0 2 ) 3 , AgNO s . 

Ppt. Crystallises out of hot H s O. (Erd- 
mann.) 


nitrite thallium nitrite, 

Co(NH 3 ) 2 (N0 2 ) 3 . T1N0 2 . 

Crystallises out of hot H 2 0 without de- 
comp. 
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Dichrocobaltic carbonate, 

Co(NH 3 ) 3 (OH)C0 3 +lJ#I 2 0. 

Sol mHiO, (Vortmann, B. 16. 1001 ) 

Dichrocobaltic chloride, Co(NH 3 ) 3 Cl 3 +H 2 0. 

Quite sol. in cold H 2 0, dil. acids, cone 
H 2 S0 4 ,or dil. alcohol 

From solution m cone H 2 S0 4 , the salt is 
precipitated by much HCl+Aq Composi- 
tion is Co(NH 3 ) 3 (OH 2 )Cl 3 . (Jorgensen, Z. 
anorg. 6. 189.) 

nitrate, Co(NH 3 ),(NO,) 3 +4H 1 0. 

Deliquescent. Sol. m H 2 0. More sol m 
dil. HN0 3 +Aq than praseocobaltic nitrate 
(Vortmann, B. 16. 1897 ) 

Anhydrous. Insol m H 2 0 as such, but 
converted into above salt thereby. (Jorgen- 
sen, Z. anorg. 6. 186 ) 

nitrite, Co(NH 3 ) 3 (N0 2 ) 3 . 

Difficultly sol, in cold, but rather easily sol. 
in hot H 2 0. 

sulphate, [Co(NH 3 ) 3 ] 2 (S0 4 ) 3 -|-6H 2 0. 

Easily sol. in H 2 0. (Vortmann, B. 16. 
1900.) 

sulphite, [Co(NH 3 ) 3 ] 2 (S0 3 ) 3 +H 2 0. 

Nearly msol in cold, slowly decomp, by hot 
HjO. Decomp, by acids or KOH+Aq Insol. 
m cold, sol. in warm NH 4 OH+Aq (Kunzel, 
J. pr. (1) 72. 209 ) According to Geuther (A. 
128. 157), is a double salfr— „ 
[Co(NH a ) 3 ] 2 (S0 3 ) 3 , Co 2 (SO 3 ) 3 +2& 2 0 

Didymium, Di. 

Slowly decomp, by H s O. Insol in cold 
cone. HjSOi Sol m dil acids. 

Compound of two elements, neodymium 
and praseodymium, (v. Welsbach, W-> A. 
B. 92. 317.) 

Didymium bromide, DiBr 3 +6H 2 0. 

Very deliquescent, and sol. m H 2 0. 
(Cleve.) 

Didymium nickel bromide, 2DiBr 3 , 3NiBr a + 
18H„0. 

Debquescent, Very sol. in H 2 0. (Fierichs 
and Smith, A 191. 342.) 

Didymium zinc bromide, DiBr 3 , 3ZnBr 2 + 

12H 2 0. 

Extremely debquescent. (Cleve, Bull 
Soc. (3) 43. 361.) 

2DiBr 3 , 3ZnBr 2 +36H 2 0. (F. and S.) 

Didymium chloride, DiClj. 

Anhydrous. Deliquescent. Sol. in H 2 0 
and alcohol. (Marignac.) 

-|-6H 2 0. Deliquescent. Easily sol in 
H 2 0 and alcohol. (Marignac.) 


Didymium mercuric chloride, 2DiCl 3 , 

. 9HgCl 2 +24H a O. 

More sol. m II 2 0 than the conesponding 
La salt. (Marignac ) 

DiC 1 3 , 4IIgCl a + 11H-0. Not deliquescent. 
Easily sol in H 2 0. 

Didymium stannic chloride. 

See Chlorostannate, didymium. 

Didymium fluoride, DiF 3 -f-)^H»0 
Precipitate. (Cleve.) 

Didymium hydrogen fluoride, 2 DiF 3 , 3HF. 
Precipitate (Smith.) 

Does not exist. (Cleve.) 

Didymium potassium fluoride, DiF s , KF+ 

il 2 o. 

Sol. in H a O. (Brauner, B. 16. 114.) 
+ l / 3 H 2 0 As above (B ) 

2DiF 3 , 3 IvF- 1-H 2 0. As above. (B.) 

Didymium hydroxide, Di a OeH». 

Insol. in KOH, or NaOH-f-Aq, but is si. 
sol. in NH 4 C1-|-Aq (Rose.) 

See also Di a 0 3 . 

Didymium penihydroxide, DiOiH 3 = Di a Os, 
3H 2 0. 

Precipitate (Brauner, B. 16. 113.) 

Didymium zinc iodide, 2DiI 3 , 3ZnI 2 +24H a O. 
Very deliquescent. (Fierichs and Smith ) 

Didymium oxide, Di 2 0 3 
With H a O slowly forms Di a O a H«, 

Sol. in cone., or dil. mineral acids (Marig- 
nac), and in acetic acid (Hermann). Sol. m 
ammonium salts+Aq. 

Slightly more slowly sol, in cone. NH 4 N0 3 
-l-Aq than La a 0 3 . (Damour and Deville.) 

A solution of NH 4 NO s m II 2 0 that can 
dissolve 2.9 mols La 2 0 3 dissolves 1 mol. 
Di a O a . (Brauner, B 16. 114.) 

Insol. in acetone (Naumann, B 1904, 
37. 4329.) 

Didymium peroxide, Di 4 O 0 . 

Sol, in acids with decomp. (Fierichs, B. 
7. 799 ) 

Not obtained by Cleve. (B. 11. 910 ) 

The contradictory statements concerning 
the composition of Di peroxide are owing to 
the fact that praseodidymium is the only one 
of the constituents of Di winch easily forms a 
peroxide (v. Welsbach.) 

Didymium penloxide, Di 2 0 6 . 

Sol. in dil. HNO,, or H 2 S0 4 +Aq in the 
cold without evolution of gas, but gas is 
evolved if treated with cone, acids Insol. 
in HF+Aq SI. sol. in cold NH 4 N0 3 +Aq. 
=Di 4 0 # . (Cleve.) 
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DIDYMIUM OXYBROMIDE 


Didymium oxybromide, DiOBr. 

(Frerichs and Smith.) 

Didymium oxychloride, DiOCl. 

Anhydrous. Insol. in H 2 0. (Smith.) 
+3H 2 0. Sol. in cold dil. HNO a +Aq. 
(Marignac ) SI. sol. in HCl+Aq. (Hei- 
mann.) 

Didymium oxysulphide, Di 2 0 2 S. 

Insol. in H a O. Sol. m HCl+Aq without 
residue. (Morignac ) 

Didymium sulphide, Di 2 S a 
Insol. in H 2 0. Decomp, by dil acids. 
(Marignac, A. ch. (3) 38. 159.) 

Insol. in acetone. (Naumann, B. 1904, 
37. 4329.) 

Disulphuric acid, H 2 S 2 0?. 

Sec Disulphuric acid. 

Dithionic acid (Hyposulphuric acid), 

h 2 s»o«. 

Known only in aqueous solution, which is 
stable only when dil Can be evaporated in 
vacuo until sp gr =1 347, but decomp, upon 
further evaporation. (Welter and Gay- 
Lussac, A. eh. 10. 312.) 

Dithionates. 

All dithionates aie sol. in H 2 0. 

Aluminum dithlonate, Al 2 (8 2 0o) a +18H 2 0. 

Extremely deliquescent. Easily sol inH 2 0 
or absolute alcohol. (Kluss, A. 246. 218.) 

Aluminum ammonium dithionate, 

Al s (SA) s , (NH 4 ) a S 2 0 a +27H 2 0. 

SI deliquescent. Sol. m H a O. (Kluss, A. 
246. 303.) 

Ammonium dithionate, (NH 4 ) 2 S a 0 6 . 

pt. H 2 0 at 
decomp, on 
. (Heeren, 

Pogg. 7. 172 ) 

Contains MH 2 0. Sol. in 0.56 pt H a O at 
19°. (Kltiss, A. 246. 194.) 

Ammonium cadmium dithionate, 
2(NH 4 ) 2 S 2 O e , CdS:0c+434H 2 0. 

Sol. m li 2 0. (Kluss, A. 246. 298 ) 

Ammonium cohalt dithionate, 0(NH 4 ) 2 S 2 O a , 
2C0SA+I6J4H2O. 

Sol. in H 2 0. (KlOss.) 

Ammonium cupric dithionate, (NH 4 ) 2 S 2 06, 
2CuS 2 O 0 +8H 2 O. 

Sol. m H 2 0. 


Very sol. in H s O. Sol in 0.79 
16°, with reduction of temp Not 1 
boiling. Insol in absolute alcohol 


Ammonium ferrous dithionate, 3(NH 4 ) a S 2 0», 
Fe 2 S 2 0r,+6H 2 0. 

Sol.mHjO. (Kluss, A 246.300.) 
9(NH 4 ) a S 2 d„, 2Fe 2 S 2 0«+16^H 2 0. Sol. 
in H 2 0. (Kluss.) 

Ammonium manganous dithionate, 
9(NH 4 ) 2 S 2 0g, 2MnS a O e . 

Sol m HsO (Kluss, A. 246. 301.) 

Ammonium nickel dithionate, 9(NH 4 ) 2 S 2 C>6, 
2NiS 2 0a+16+jH 2 0. 

Sol.mH.0. (Kltiss.) 

Ammonium zme dithionate, 5(NH 4 )sS a O«, 
ZnS 2 0«+9H 2 0. 

Easily sol. m H a O. (Kluss, A. 246. 296.) 
9(NH 4 ) a S a O c , 2ZnS„Oa + 1 6 J4H 2 0 . Easily 
sol in H 2 0 (Kluss ) 

Ammonium dithionate chloride, (NH 4 ) 2 S 2 0 8 , 
NH 4 C1 

Sol. in H 2 0. (Fook and Kltiss, B. 24. 
3017.) 

Barium dithionate, BaS 2 0 6 +2H 2 0, 

Not efflorescent. Sol in 7.17 pts H 2 0 at 
8°, 4.04 pts. at 18°, and 1.1 pts H a O at 100°. 
Insol. in alcohol. (Gay-Lussac, Heeren ) 
Sol. in 0.994 pt. H 2 0 at 102°, the boiling- 
point of the sat. solution. (Baker, Bull 
Soc. (2) 44. 166.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+4H 2 0 < Very efflorescent. (Heeren,) 
Bariunyna^nesium dithionate, BaMg(S 2 0 8 ) 2 
Sol. in H a O. (Sehiff, A 118.97.) 

Barium rubidium dithionate, BaRb 4 (S 2 O a ) a 

#bH 2 0. 

Sol. m H a O. Solubility is diminished by 
presence of excesB of Rb 2 S0 4 , but increased by 
BaS 2 0# (Bodlander, Chem. Ztg. 14. 1140.) 

Barium sodium dithionate, BaNa 4 (S 2 0 6 )3+ 
4H a 0 

Sol. in H 2 0 Decomp by recrystalhsation. 
(Kraut, A, 118. 95.) 

+6H 2 0. (Sehiff.) 

Barium dithionate chloride, BaS a O 0 , BaCl 2 + 
4H a O. 

(Foclc and Kluss, B. 23. 3001 ) 

Bismuth dithionate, basic, Bi 2 0 3 , S 2 O s + 
+5H 2 0. 

Efflorescent. Insol. in H 2 0, but decomp, 
thereby into the following salt. Easily sol. 
in dil. acids, especially HCl+Aq. (Kltiss, A. 
246. 183.) 

4Bi,0„ 3S 2 0 a +5H 2 0. Insol. m H 2 0. Sol. 
in dil. acids. (Kltiss ) 
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Cadmium dithionate. 

Deliquescent in moist an-; very sol m H 2 0. 
(Heeren, Pogg 7. 183.) 

Cadmium dithionate ammonia, CdS 2 O e , 
4NH 3 . 

Decomp by alcohol; sol. m NIROH+Aq, 
but decomp, on heating. (Rammelsberg, 
Pogg. 68. 298.) 

Caesium dithionate, Cs 2 S 2 0 8 
Easily sol in H 2 0 (Chabnd, C. R. 1901, 
133. 297.) 

Calcium dithionate, CaS 2 0 e +4H 2 0. 

Sol. m 2 46 pts. H 2 0 at 19°; 0.8 pt. at 100.° 
Insol. m alcohol. (Heeren, Pogg 7. 178 ) 
Insol. in acetone. (Naunaann, B. 1904, 
37. 4329.) 


iDidymium dithionate, Di 2 (S 2 0 s )s+24II 2 0. 
Extremely sol m II/) (Clove.) 


Erbium dithionate, Er 2 (S 2 06) 3 +18H 2 0. 

Vety sol. m H a O or alcohol, msol, m ether. 
iHoglund ) 

Glucinum dithonate, basic, 5G10, 2S 2 0 6 + 
14H 2 0 

Easily sol. in II 2 0 and absolute alcohol. 
(Kltiss, A. 246. 190.) 


Iron (ferrous) dithionate, FcS 2 06+5H 2 0. 

Very sol in H 2 0. Insol. m alcohol. De- 
comp. in aqueous solution into PeSOi by 
boiling (Heeren, Pogg. 7. 181.) 

+7H s O. Sol in 0 59 pt. H s O at 18 5°. 
(Kluss, A 246. 19S.) 


Cerous dithionate, Ce 2 (S 2 0«) 3 +24H 2 0 
Very sol. m H 2 0. (Jolin.) 

+3, and 5H 2 0. CWyi-ouboff.) 


Chromic dithionate, Cr 2 (S 2 06)s+18H 2 0 
Sol. in H 2 0 and alcohol (KlUss, A. 246. 
1890 

3Cr 2 0 8 , 4S 2 0 s +24H 2 0. Easily sol. in H 2 0 
or alcohol. Insol. m ether (Kltiss.) 


Cobaltous dithionate, CoS 2 O 0 +6H 2 O. 

Not dehquescent. Very sol. m H 2 0 


Iron (ferric) dithionate, basic, SFe 2 O a , S 2 0 5 + 
20H 3 O. 

Insol m I-I 2 0 or alcohol Very' si. sol in 
H 2 S 2 0#+Aq; easily sol. m HCl+Aq 
(Hecicn.) 

Contains 14H 2 0. (Kluss, A. 246. 200.) 
3Fe a O s , S,0 5 +8H 2 0 Insol. in H 2 0. 
Easily sol. in acids. (Kltiss, A. 246. 201.) 


lanthanum dithionate, La 2 (S 2 O«)j+10H 2 O, 
and 24H 2 0. 

Sol. rnHjO. (Cleve.) 


Cupric dithionate basic, 4CuO, S 2 0«+4H 2 0. 

Very si. sol. m H 2 0, (Heeren, Pogg. 7. 
18.) 

Insol. in H 2 0; easily sol. in dil. acids. 
(Kluss, A 246.208.) . 

+3H 2 0. Insol. m H 2 0 and NaC 2 H s 0 2 + 
Aq; sol. m traces m cone. CuS 2 O t +Aq. 
Easily sol. in dil. acids, even HC 2 H S 0 2 , or 
H 2 S 2 0«+Aq, (Kluss ) 


Cupric dithionate, CuS 2 0 8 +4H 2 0. 

Not efflorescent Very sol. m H a O. Insol. 
in alcohol. (Heeren.) 

+5H 2 0. (Efflorescent. Sol. in 0.64 pt 
H 2 0 at 18.6 ° (Kltiss, A. 246. 204.) 


Lead dithionate, basic, 2PbO, S 2 06+2H 2 0. 

Very difficultly sol. in H 2 0. (Heeren, 
Pogg. 7. 171.) 

lOPbO, S 2 0 j+ 2H 2 0. SI. sol, in H„0. 
(Heeren.) 

Lead dithionate, PbS 2 0 8 +4H a 0. 

Easily sol. in H 2 0. (Heern ) 

Sol. in 0 S69 pt. H«0 at 20.5°. (Baker, 
C. N. 86. 203.) 


Lead strontium dithionate, (Pb,Sr)S 2 Oc+ 
4H 2 0. 

(Rammelsberg ) 

Lithium dithionate, Li 2 S 2 0 6 +2H»0. 

SI. deliquescent, and easily sol. m H 2 0. 
Insol. in alcohol. (Rammelsberg ) 


Cupric dithionate ammonia, CuS 2 0 8 , 4NH 2 
Difficultly sol. m cold HaO, moderately sol. 
in H 2 0 at 40°. Decomp, by much H a O or by 
heating the solution above 60°. Decomp, by 
HCl+Aq. (Heeren.) 

Can be recryst. from NI+OH+Aq, 

S'- 1 + liquid NH S (Horn, Am Ch. J. 




lyus, au. zia.; 

CuS 2 0 6 , 9NH 8 , Decomp, at ord. temp, 
in the air 

Insol. m kqrnd NH 2 . (Horn, Am. Ch. J. 
1908, 39. 213.) 


Magnesium dithionate, MgS 2 0 B +6H 2 0. 

Sol in 0.85 pt. H 2 0 at 13°. Solution can 
be boiled without decomp. (Heeren, Pogg. 

7 ‘ Sol. in 0.692 pt. H 2 0 at 17°. (Baker, C. N. 
36. 203.) 


Manganous dithionate, MnS 2 0„+3H 2 0. 

Sol. in H 2 0 (Kraut, A. 118. 98.) 

+6H 2 0. Efflorescent. Sol. inH,0. (Mar- 
ignac, J. B. 1855. 3S0.) 
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Mercurous dithionate, HgaS.Oo. 

SI. sol in cold, decomp, by hot HjO: 
(Rammelsbcrg ) 

Mercuric dith.ion.ate, basic, SUgO, 2S 2 O s . 

SI. sol. m cold, decomp, by hot HaO. 
Easily sol m HNOs+Aq. (Rainmelsbeig, 
Pogg. 69. 472 ) 

Mercuric dithionate, HgS a O 0 + 6 H 2 O 
Decomp, by H s 0 or on standing. (Kluss, 
A 246.216.) 


Sodium dithionate, NaaS 2 0«+2Ha0 
Sol m 2 1 pts. H 2 0 at 16°, and m 1.1 pts. 
boiling HaO • Insol. 111 alcohol. , 

Fuming IICl+Aq precipitates the salt 
from aqueous solution. (Heeren, Pogg. 7. 
76) 

+6H,0. (Kraut, A. 117. 97.) 

Strontium dithionate, SrS 2 Oo+4II 3 0. 

Sol. m 4.5 pts. HaO at 16°, 1 5 pts boilmg 
II«0 Insol. in alcohol (Heeren, Pogg 7. 
177) 


Nickel dithionate, NiSA+OHaO. 

Sol. m H 2 0 (Topsoe.) 

Sol. m 0 897 pt IDO at 12°. (Bakei, C. N. 
36. 203.) 


Nickel dithionate ammonia, NiSjOn, 6 NH 3 
Can be recryst. from warm NH<OH+Aq 
Dccomp by H»0. (Rammelsberg, Pogg 
68 . 296.) 

Nickel dithionate hydrazine, NiSjO,,, 

3N a H 4 . 

Unstable 

Sol m NHiOH+Aq (Fianzen, Z anorg 
1908, 60, 267 ) 

Potassium dithionate, K 2 SaO«. 

Not deliquescent Sol. m 16.5 pts. H a O at 
16°, and 1.5S pts at 100°. Insol. in aloohol. 
(Heeren.) 

Sol in 2 65 pts. HjO at 16°. (Dumas ) 

Sol in 16.5 pts. H 2 0 at 16°; in 1.58 pts. 
boilmg HaO. 

Iusol. in aloohol (Heeren, Pogg 1826, 7. 
72.) 


Praseodymium dithionate, Pra(SaO„) a + 

Deliquescent; very sol in H s O. (von 
Schule, Z. anorg 1898, 18. 361 ) 

Rubidium dithionate, Rb 2 Sa0 6 . 

Sol. in H 2 0. (TopsBe and Christiansen) 


Ruthenium dithionate, RuSaOo. 

Ppt. from aq. sol. by alcohol. 
Gazz. ch. it. 189S, 28. 139-142.) 


(Antony, 


Silver dithionate, Ag 2 S 2 0 6 +2H 2 0. 

Sol. in 2 pts HaO at 16°. Sol. in NH 4 OH+ 
Aq. (Heeren, Pogg. 7. 191.) 


Silver sodium dithionate, AgS 2 Oe, Na 2 S 2 0« 
+4H 2 0 

Sol. in HaO, (Kraut, A. 118. 96.) 


Thallous dithionate, TlaSaOo. 

Very easily sol m HaO. (Weither ) 

Thallous dithionate sulphate, 3TlaSa0 6 , 
TiaSOi. 

Sol in HaO. (Wyrouboff, Ann Phys. 
Beibl. 8 . 802.) 

Thorium dithionate, Th(S 2 0c) 2 +4H 2 0 (?). 
Very unstable. (Kluss, A. 246. 188.) 

Tin (stannous) dithionate, SnS 2 0 6 . 

Known only m solution. 

8 SnO, S s Ot+9HaO Insol m H 2 0. Sol. 
m dil. acids, even dithiomc acid + Aq. (Kltiss, 
A. 246. 186.) 

Uranous dithionate, 6 UOa, SaOj+lOHaO. 
Insol. in HaO; sol. in warm HCl+Aq. 

CTflnsa 1Q1 1 



Divanadyl dithionate, (V0 2 )aS 2 0B 
Sol. in HaO. (Bevan, C. N. 38. 294.) 

Yttrfum dithionate, Y 2 (SA) 5 +1SH 2 0. 

Not deliquesoent. Easily sol. m H 2 0, but 
difficultly sol. in alcohol. Insol. in ether. 
(Cleve, Bull. Soc. (2) 21. 344.) 

Zinc dithionate, ZnSa0 6 +6H 2 0. 

Very sol. in HaO; decomp, on boiling. 
(Heeren, Pogg. 7. 183.) 

Zinc dithionate ammonia, ZnS 2 0«, 4NH a . 

Decomp, with HaO; sol. in warm, less sol. 
m cold NHiOH+Aq. (Rammelsberg, Pogg. 
58. 297.) 

+II 2 0. Ppt. (Ephraim, B. 1915, 48. 
640.) 

Dysprosium, Dy. 

(Lecoq de Boisbaudran, C. R. 102 . 1005.) 


Silver dithionate ammonia, Ag 2 S»O e , 4NHj 
Sol. m HaO without decomp. (Rammels- 
berg, Pogg. 58. 298.) _ 


Dysprosium chloride, DyCl 3 +GH 2 0. 

Deliquescent, sol. in HaO. (Urbain, C. R . 
1908, 146. 129 ) 
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Europium. 

Europium chloride, EuCl». 

Sel. m H 2 0. Stable m very 'dil. aqueous 
solution, but decomp, when the solution is 
concentrated at 100°. (Urbam, C R. 1911, 
163. 1157.) 


Erbium, Er 

D ecomposes H 2 0 (H Bglund ) 

The so-called element “erbium' 1 can be 
further decomp, into simple substances. 
(Rniss, Z. anorg 3. 363.) 

Erbium bromide, ErBr a +9H»0. 

Very deliquescent. 

Erbium chloride, ErCla-f 6H 2 0. 

Deliquescent. Sol. in H 2 0 and alcohol 
(Hoglund ) 

Erbium mercuric chloride, ErClj, 5HgCl 2 -|- 
rHjO. 

Deliquescent. (Cleve.) 

Erbium fluoride, ErF 3 . 

Insol. m H a O Very si. sol. m HF+Aq. 
(HSglund, Bull Soe. (2) 18. 193.) 

Erbium hydroxide, Er 2 0(0H) 2 . 

Insol mKOH, orNaOH+Aq. 

Easily sol, m acids Decomp, ammonium 
salts by boiling therewith. 

Erbium iodide, Erl s . 

Very deliquescent. Very sol. in H 2 0 and 
alcohol. Insol. m ether. (Hoglund.) 


Erbium oxide, Er 2 O s . 

Difficultly but completely sol. in i 
HNO s , H 2 S0 4 , or HCl+Aq. Decomp. 
salts by boihng theiewith. 


Erbium pel oxide, Er 2 0 6 . 

Precipitate. (Cleve, Bull. Soc. (2) 43. 
53) 


Erbium sulphide. 

Deeomp. m moist air and with acids. 


Erythrochromium bromide, 
HOCr,(NH,) M Br,-|-H l O. 

Very easilj' sol. in HjO. Insol. in HBr+ 
Aq. Sol in NHjOI-I+Aq (JBrgensen, J. 
pr. (2) 26. 398 ) 

bromide, basic, HOCi' 2 (NH 3 )io(OH)Br 4 

+H 2 0 

Very sol inH 2 0. (JBrgensen) 

chloroiodide, HOCrs(NHs)ioClIi-|-H 2 0. 

Sol. m H 2 0 and in alcohol. (Jorgensen.) 


Erythrochromium chloroplatmate, 
[HOCr 2 i NH 3 ) ,o] 2 f PtCla) s + 1 OH a O . 
Nearly insol m II 2 0. (Jorgensen.) 


— ditbionate, basic, 

HOCr,(NH s ) i„( SiO r ) 2 ( OH) +2H 2 0 . 

Insol. in H»U. Easily sol in voiy dil. 
IINOs, HBr, IICl+Aq. Sol. in cone. NIDC1 
+Aq. (JBrgensen.) 


nitrate, H 0 Cr 2 (NH,) w <N 03 ) s +H 2 0 

Easily sol. in HaO Insol m dil HNOs + 
Aq Sol. in cone. HNO s with decomp. Very 
sol. in dil NHjOH +Aq . Insol, in alcohol. 
tJoigensen ) 


nitrate, basic, IIOCr 2 (NH 3 )jo(N 03 ) 40 H 

+3taH 2 0. 

Sol in cold H 2 0 (JBrgensen.) 

sulphate, [HOCr,(NH,)»],(SC>4) t . 

Nearly insol m H s O, (JBrgensen ) 

Telmierriammoninm, Fe 2 N. 

See Iron nitride. 


Ferric acid. 


Barium ferrate, BaFeOa+HaO. 

Ppt, Can be boiled for some time with HjO 
without deeomp. Decomp, by mineral acids. 
Sol m dil acetic acid. (Fiemy, A ch. (3) 
12. 373 ) 

Insol. in H 2 0, not readily acted upon by 
acids when diy, (Rosen, J, Am. Chem. 
Soc. 1895. 17. 760 ) 

Ppt. Easily deeomp by acids (Moeser, 
Arch. Pharm. 1896, 233. 526.) 

Insol. m acetone. (Naumunn, B. 1904, 37. 
4329.) 


Calcium ferrate, CalAO, 

Sol. in H 2 0. (Rosell, J. Am Chem. Soc. 
1895, 17. 760-69.) 


Potassium ferrate, K 2 FeO,. 

Very deliquescent Easily sol. in cold H 2 0 
with evolution of much heat. Deeomp. by 
standing or warming. Deeomp by acids or 
alkalies (Fremy, A ch (3) 12. 369.) 

Sol in II. O; msol. in alcohol. (.Moeser, 
Arch Pharm. 1895, 233. 524 ) 

Quickly deeomp. by potassium tartrate or 
racemate, sugar, or albumen without separa- 
tion of Fe 2 O 0 H„, by alcohol with sepaiation 
of Fe 2 0«He. Potassium oxalate, acetate, 
formate, and benzoate, also citrate deeomp. 
much moie slowly. Insol in cone. KOII + 
Aq. (AVackenroder, A. 33. 41.) 


Sodium ferrate, Na 2 Fe0 4 . 

Sol. in H 2 0 and in cono. NaOH+Aq. 
(Fremy, 1. c.) 
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Strontium ferrate, SrFe0 4 . 

. SI. sol. m H 2 0 by which it is decomp . 
Decomp, by acids 

Sol. in aqueous solutions of Na aud K salts 
with partial deoomp. 

Insol in sat. SrBr s +Aq., alcohol and ether. 
(Eidmann, B. 1903, 36 , 2290 ) 

Ferricomolybdic acid. 


Bismuth ferricyanide, Bi 3 [Fe(CN) 3 ]6. 

Insol in IDO, but decomp, by boiling 
therewith. (Muir, Cliem. Soc. 32. 40 ) 


Cadmium ferricyanide ammonia, 
Cd 3 [Fe(CN)n]«, GNH 3 +3H 2 0. 
Effloresces to form — 

Cd 3 [Fe(CNi] 2 , 4NII 3 +2H 2 0. Insol. 
IIjO. (Wyrouboft, A. he (6) 10. 413.) 


Ammonium ferricomolybdate, 3(NH 4 ) 2 0, 
Fca0 8 , 12 Mo0 3 +10H 2 0. 

Ppt. (HaU, J. Am. Chem. Soc. 1907, 29. 
697.) 

Ferricyanhydric acid, 

H 3 Fe(CN) 3 , (or H e Fe 2 (CN) I2 ). 

Easily sol. in H 2 0 or alcohol Solution 
decomposes slowly by standing, moro rapidly 
by heating. Insol in ether. 

Ferricyanides. 

The alkali, and alkaline-earth ferricyanides 
are sol in HjO; the others are insol. The 
ferricyanides of metals, the oxides of which 
are sol. in NH 4 OH, or KOII+Aq, aie them- 
selves sol. in those reagents 

Ammonium ferricyanide, ( NH 4 ) jFe(CN)« + 
3H a O 

Permanent. Readily sol. m H 3 0 (and 
alcohol?). 

Ammonium ferrous ferricyanide, 
NH 4 FeFe(CN) 6 +lMH 3 0. 

Sol in H 2 0 and not pptd. by alcohol from 
aqueous solution More stable than the cor- 
responding K salt. 

Ammonium lead ferricyanide, 
NII 4 PbFe(CN) t +3H a O. 

Ammonium potassium ferricyanide, 

(NH 4 ) 2 KFe(CN) 6 . 

Sol. in HjO. (Schaller, Bull. Soc. (2) 1. 
275.) 

Barium ferricyanide, Bn 3 [Fo(CN)«] 2 + 
2OH2O. 

Easily sol. m H 2 0; insol. in alcohol. 
(Schuler, W. A. B. 77. 692.) 

Barium^otassium ferricyanide, BaKFe(GN)« 

Permanent. Easily sol. m H 3 0, less m 
alcohol. 

Barium ferricyanide bromide, Ba 3 [Fe(CN) 3 l 
2BaBi 9 +20H 2 O. 

Easily sol. in H 2 0. Boiling alcohol does 
not dissolve out BaBr 2 . (Rammelsberg, J. 
pr. (2) 39. 463.) 


Calcium ferricyanide, Ca 3 [Fe(CN)»] a +10, 
or 12H 2 0. * 

Deliquescent Sol. m H 2 0 and dll. alcohol. 

Calcium potassium ferricyanide, 
CaKFe(CN)j 
Sol. in H 2 0. 

Cerous ferricyanide, CeFe(CN)6+4H 2 0. 

Sol. in H 2 0 , easily decomp . ( John . ) 

Chromic ferricyanide (?). 

Ppt. 

Cobaltous ferricyanide, Cos[Fe(CN) 8 ] 2 . 

Insol m H 2 0 and HCl+Aq. Sol. in 
NH 4 OH+Aq. 

Cobaltous ferricyanide ammonia, 
Co 3 [Fe(CN)„] 2 , 4NH a +6H a O. . 

Cobaltic ferricyanide ammonia. 

See Luteo,- purpureo,- etc. cobaltic ferri- 
cyanide. 

Cuprous ferricyanide, (Cu 2 ) 3 [Fe(CN)o] 2 
Sol m NH 4 OH+Aq; insol in NH 4 salts+ 
Aq. (Wittstein ) 

Cupric ferricyanide, Cu 3 [Fe(CN) 3 ] 2 . 

Jnsol in H 2 0 or NH 4 salts +Aq. Sol. m 
NII 4 OH, and (NH 4 )»CO s +Aq (Wittstein.) 
Insol m HCl+Aq 

Iron (ferrous) ferricyanide, Fe 3 [Fe(CN) t ] 2 + 
®H 2 0. 

( Turnbull's blue ) Properties as ferric 
ferrocyamde (Prussian blue), with which it is 
perhaps identical. (Gmtl, Z. anal. 21. 110.) 

Iron (febrosoferric) ferricyanide, 

Fe„(CN) 39 =Fe I i I Fe I J[Fe(CN) 6 ]o. 
(Prussian green ) Insol. m H s O or cone. 
HCl+Aq, but slowly decomp, by boilmg 
theiewitn 

Fe 3 (CN) 8 +4H 2 0 =FeW I 2 I [Fe(CN)r] 4 + 
12H 2 0 Properties as above. (Reynolds, 
Chem. Soc. 64. 767.) 

Iron (ferrous) potassium ferricyanide, 

KFe a (CN)» =KFeFe(CN)o+4, or 3H 2 0. 
(Soluble Prussian blue ) Sol. in H 2 0, but 
msol. in salts+Aq or aloohol. 
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Salt of the same composition, called “Wil- 
liamson’s blue,” is insol. in H 2 0. 

Lead ferricyanide, basic, Fb 3 [Fe(CN) 0 k 
3Pb0 2 H 2 +llH 2 0. 

(Schuler.) 

Lead ferricyamde, Pb 3 [Fe(CN)c] 2 +16H 2 0 
SI. sol. in H 2 0; more sol. in hot, than cold 
H 2 0, but decomp, on boiling, (Gmelin.) 

+4H 2 0. Easily sol. in II 2 0; si. sol. m 
alcohol. (Schuler, W. A. B. 77. 692.) 

Lead potassium ferricyanide, PbKFe(CN)o 
+3H 2 0. 

Sol m 4.75 pts. H 2 0 at 16°. and the solu- 
tion decomp, on standing. (Schuler.) 

+1)^H 2 0. Efflorescent Much more sol. 
in H 2 0 than the Pb salt. Insol in alcohol 
(Wyrouboff.) 

Lead ferricyanide nitrate, Pb 3 [Fe(CN)r,l 2 , 
Pb(N0 8 ) s +12H 2 0. 

Sol. in 13.31 pts. H s O at 16°. (Schuler.) 
+11H,0. (Joaruus, A. ch. (5) 26. 528.) 

Magnesium ferricyanide, Mg 3 [Fe(CN) 0 ] 2 . 
Sol. in H a O. 

Magnesium potassium ferricyanide, 
MgKFefCN),. 

(Remdel, J pr. 103. 166.) 

Manganous ferricyanide, Mn 8 [Fe(CN)6] 2 . 

Insol. m H 2 0, acids, NH ( OH, or NH, salts 
+Aq. , 

Mercurous ferricyanide, Hg 3 Fe(CN)« 

Ppt. (Fernekes, J. Am. Cliem. Soc. 1 
28. 604.) 

Mercuric ferricyanide, Hg s [Fc(CN) 3 ] 2 . 

Very sol inH 2 0. Solution quickly deiysmp. 
(Fernekes, J. Am. Chem. Soc. 1906, 28. 603.) 

Nickel ferricyanide ammonia, Ni 3 [Fe(CN) 0 ]i 
4NH 3 +H 2 0. 

Sol. m NEUOH+Aq. (Reynoso, A. oh (3) 
30. 254.) 

Nickel ferricyanide, Ni 3 [Fe(CN)o] 2 (?). 

Ppt. Insol. in HCl+Aq. 

Potassium ferricyanide, K a Fe(CN)o, (or 
K 9 Fe 2 (CN) 12 ). 

Permanent. Easily sol. in H.O. 

100 pts. H a O dissolve pts. K 3 Fe(CN)« at t c 


100 pts. H 2 0 at 13° dissolve 38 pts., and the 
solution has sp. gr. = 1.1030. (Schiff, A, 113. 
°50.) 

1 I sat solution in II/) at 25° contains 
>6 5g. K 3 Fe(CN) 6 . (Grube, Z. Electroehem. 
1914, 20. 3-12 ) 

Sp. gr. of K 3 Fe(CN) 3 -|-Aq at 13° 


lit 

Sp gr 

St 

Sp gr 

slit 

Sp. gr 

i 

1 0051 

11 

1 0595 

21 

1 1202 

2 

1 0103 

12 

1 0G53 

22 

1 1266 

3 

1 0155 

13 

1 0712 

23 

1 1331 

4 

1 020S 

14 

1.0771 

24 

1 1398 

5 

1 0261 

15 

1.0831 

25 

1 1462 

6 

1 0316 

16 

1.0891 

26 

1 1529 

7 

1 0370 

17 

1.0952 

27 

1 1596 

S 

1 0426 

18 

1.1014 

28 

1.1664 

9 

1 0482 

19 

1.1076 

20 

1 1732 

10 

1 0538 

20 

1 1030 

30 

1.1802 


(Schiff ) 

Sp gr. of K 3 Fe(CN) 0 +Aq at 25°. 


1 — normal 

l h~ " 

l U 


(Wagner, Z. phys. Ch. 1890, 5. 37.) 

Sat. K 3 Fe(CN)o-f Aq boils at 104.4°. 
(Wallace ) 

1 1 sat. solution at 25° of K s Fe(CN)a+ 
K,Fe(CN) s contains 338.1 g K 3 Fe(CN)o and 
79.02 g. Iv < Fe(CN), (Giube ) 


0 4687 

0 9628 , 

1 949 200 S 


66 64 
55 19 
35 95 


(Grube.) 

Solubility m KOH+Aq at 2. 


(Wallace, Chem. Soc. 7. 80.) 


(Grube, Z. Electroehem, 1914, 20. 342 ) 
Insol. in liquid NH 3 (Franklin, Am. Ch, 
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Insol. in absolute alcohol, and only si. sol, 
in dil. alcohol. 

Sol. in acetone. (Neumann, B. 1904, 37. 
4328.) 

Insol. in methyl acetate (Naumanu, B. 
1909, 42. 3790); ethyl acetate (Naumanu, 
B. 1910, 43. 314 ) 

Insol. m benzomtnle (Naumann, B. 
1914, 47. 1370.) 

Potassium sodium ferricyanide, 

,KNa 2 Fe(CN)„. 

Sol inH«0. 

K 2 NaFe(CN),. Sol in H a O 
K 3 Na a [Fe(CN)n] 2 Sol inH.O. 

+3H»0. 

Potassium ferricyamde iodide, K 3 Fe(CN) c , 
KI. 

Very unstable. 

Silver ferricyanide, Ag 3 Fe(CN)» 

1 1 H;0 dissolves 0 00066 g Ag 3 Fc(CN)» 
at 20°. (Whitby, Z anorg 1910, 67. 108.) 

Sol. m NH 4 OH, and hot (NH 4 ) 2 C0 3 +Aq, 
but msol. in NH 4 salts+Aq. 

Insol. 111 Hg(NO s ) 2 +Aq. (Wackemoder, 
A. 41. 317.) 

Sliver ferricyanide ammonia, 2Ag 3 Fe('CN) (1 , 
3NH 3 +)aH 3 0. 

Insol in IisO. Sol. in NH.OH+Aq 
(Gintl.) 

2Ag a Fe(CN) a , 5NH 3 . (Carlo, Gazz ch. 
it. 1910, 40. (2) 477 ) 

Sodium ferricyamde, NniFe(CN) 0 +H 2 O 
Deliquescent. Sol. m 5.3 pts. cold, and 1.5 
pts. boiling H 2 0 Insol. in alcohol, but not 
pptd. thereby from aqueous solution. 
(Bette ) 

Ferrinitrososulphydric acid. 

See Ferrolteptanitrososulphydnc acid. 

Ferrocyanhydric acid, H 4 Fe(CN) a . 

Sol in H 2 0 and alcohol. 

100 pts. HaO dissolve 15 pts. acid at 14°. 
(Joannis, A. ch. (5) 26. 514.) 

Insol in ether, and much less sol. in ether- 
alcohol ‘ than in alcohol. Insol. m cone. 
IICl+Aq. 

Ferrocyanides. 

The ferrocyanides of the alkah and alka- 
line-earth metals are sol. m H 2 0; the others 
are insol., but sol. m nlkalies+Aq in case the 
base is sol. therein. 

Aluminum ferrocyanide, Ah[Fe(CN) B l a + 
17H.O. 

SI. sol. in H 2 0 

SI. sol. in HCl+Aq with partial decomp. 
(Wyrouboff, A. ch (5) 8. 446.) 


Amm onium ferrocyanide, (NH 4 ) 4 Fe(CN)6 + 
3H 2 0 

Veiy sol in H 2 0; msoi. in alcohol. 

+HsO. (Berzelius.) , 

Ammonium cadmium ferrocyanide ammonia, 
(NH 4 ) 2 Cd 3 [Fe(CN) e ] 2 , 2NH 3 +H 2 0. 

Sol m H 2 0. (Wyrouboff, A. ch, (5) 10. 
413.) 

Ammonium calcium ferrocyanide, 
(NH 4 ) 2 CaFe(CN) 0 . 

SI. sol. m H 2 0 (Kunheim and Zimmer- 
man, Dingl. 262. 478 ) 

100 g. sat solution in H a O contain 0.25S 
g at 16°. (Brown, J. phys Ch. 1898, 2. 51 ) 

Ammonium cuprous ferro cyanide, 
(NH4) 2 Cu 2 Fe(CN)«. 

Insol m H s O and alcohol. 

Decomp in the an - . (Messner, Z. anorg. 
1895, 8. 382 ) 

Ammonium cupnc ferrocyanide, 
(NH4) 2 CuFe(CN) 3 

Ppt. 

+a;H 2 0 Very unstable Insol in H,0; 
dccomp by boiling H 2 0 (Messnei,Z anorg. 
1895, 8 384.) 

Ammonium lithium ferrocyanide, 
(NH4) 2 Li 2 Fe(CN) 3 +3H 2 0 

Sol. in H 2 0. (Wyrouboff, A. ch. (4) 21. 
270.) 

Ammonium magnesium ferrocyanide, 

(NH4) iMgFe( CN)j. 

1 1 sat solution at 17° contains 2 48 g 
(NH 4 ) a MgFe(CN) 0 (Robinson, Client ’ Soe 
1909, 95. 1353 ) 

Ammonium manganous ferrocyanide, 
^NH 4 ) 2 MnFe(CN) 8 . 

Ppt. (Blum, Z. anal. 30. 284.) 

Ammonium potassium ferrocyanide, 
NH 4 K 3 Fe(CN)«+3H 2 0. 

Easily sol in cold, more easily in hot HjO. 
Insol. in alcohol. 

(NH 4 ) 2 K 2 Fe(CN) ll +3H 2 0. Sol. in H a O. 

Ammonium potassium ferrocyanide ammo- 
nium chloride, (NH,)3KFe(CN) 6) 
2NH4CI 

Sol m H 2 0. (Htard, J. pr. (2) 31. 430.) 

Ammonium ferrocyanide bromide, 
(NH 4 )4Fe(CN) e , 2NH 4 Br. 

Permanent. Very sol. m H 2 0. 

Ammonium ferrocyanide chloride, 
(NH 4 )4Fe(CN) 0 , 2NH 4 C1+3H 2 0. 

Permanent. Very sol. m H z O, but less so 
than NH 4 C1. (Bunsen.) 
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Antimony^ f errocyanide, Sb 4 [Fe(CN) 8 ] a + 
Ppt. (Atteiberg.) 

Barium ferrocyanide, Ba 2 Fe(CN) 0 +6II 2 0. 
Permanent. SI sol in H a O. 

Sol. m 584 pts. cold, and 116 pts boiling 
H 2 0 (Duflos, 1832); sol. in 1800 pts. cold 
HjO (Porrett, 1814); sol. m 1920 pts. cold, 
and about 100 pts. boiling H 2 0 (Thomson);, 
sol. in 2000 pts. cold, and 100 pts. boiling 
H,0. (Ure’s Diet.) 

Sol in 1000 pts. HjO at 15°, and 100 pts at 
75°. (Wyrouboff, A. ch. (4) 16. 292.) 

Sol. in HNOs, HC1, or cone. H 2 S0 4 +Aq. 

Barium cupric ferrocyanide, BaCuFe(CN) 8 . 
Insol m FI 2 0. (Messner, Z. anorg. 1891 


a 2 o. 

Sol. in 38 pts. cold, and 9.5 pts. boilmg H a O 
(Duflos, 1832); in 36.4 pts. H 2 0 at 14 , and 
11 9 pts. at b.-pt. (Mosander ) 

Not more sol. in NH 4 C1+Aq than in H 2 0. 
Sol. m dil., insol. in cone. HCl+Aq. (Rose.) 

+5H 2 0 Sol. in 300 pts. H 2 0 at ord. temp. 
(Wyrouboff.) 


Bismuth potassium fenocyanide, 
BiKFe(CN) 8 +7H 2 0, or 4H s O. 
Ppt. 


CdKjFe(CN) « +H 2 0. 

Insol, in H 2 0. 

Fonnula given by Wyrouboff is 
Cd,K,lFe(CN)J 4 +llHrf)(?). 

Calcium ferrocyanide, Ca 2 Fe(CN) 8 +12H 2 0. 

Very sol. in H 2 0. Sol. m 0.66 pt. H 2 0 at 
90° and not pptd by cooling, and is ap- 
parently less sol. in warm than cold H 2 0. 
(Wyrouboff, A. ch. (4) 16. 280.) 

rocyanide, 

(Messner, Z. anorg. 

i»aa, <s. a»7.j 

Calcium cupric ferrocyanide, CaCuFe(CN)n. 
Insol. in H s O. (Messner, Z. anorg. 189( 


Calcium potassium ferrocyanide, 

■** CaK 2 Fe(CN) 6 
SI. sol. in H 2 0. (Kunheim and Zimmer- 
man, Dingl. 262. 478.) 


Sol in dil., insol. in cone. HCl+Aq. Sol. 
i HNOa of 1.2 sp. gr. (Mosander.) 

Insol. m NH 4 C1+Aq. 

Calcium sodium ferrocyanide, 
CaNa 0 [Fe(CN) n ]s. 

Sol. in HjO. 

Calcium strontium ferrocyamde, 

1 CaSrFe(CN)«+10H 2 O. 

Efflorescent. Sol. in about 3 pts. H 2 0. 
(Wyrouboff, A. ch. (4) 21. 278.) 

Cerium ferrocyanide, Co 4 [Fe(CN) 8 ] a + 
30H 2 O. 

Ppt. (Wyrouboff.) 

Cerium potassium ferrocyanide, 

. CeKFe(CN)„+3H 2 0. 


Chromic ferrocyanide, Cr 2 [Fe(CN) 8 ] s + 
20H 2 O. 

Ppt. 

Cobaltous ferrocyanide, Co 2 Fe(CN) 2 + 
7H 2 0 

Wholly msol. in H s O. 

Sol. in H 2 SC>4 with decomp. Insol. in 
HCl+Aq. SI. sol. in NH 4 OH+Aq. Sol. in 
(NHAiCO.+Aq. Insol. in NH t Cl+Aq. Sol. 
inKCN+Aq. 

Cobaltous ferrocyanide ammonia, 
Co 2 Fe(CN) 0 , 8NH 2 +10H 2 0. 

Ppt Decomp, on standing. (Curda, Z. 
Ch. 1869. 369.) 

Co 2 Fe(CN)o, 12NH 2 +9H s O. As above. 
(Curda.) 

Cobaltous potassium ferrocyanide, 
CoK 2 Fe(CN) 0 . 

Ppt. (Wyrouboff.) 

" N),) 4 (7). - 

a excess of K 4 Fe(CN) 8 , (Wy- 


Columblum potassium ferrocyanide, 
Cb 18 K[Fe(CN) 8 ] 2 +67H 2 0 (?). 

Sol. in H«0. (Wyrouboff.) 

Cb I2 K 2 Fe(CN) 8 + 39H 2 0 (?). Sol. in 
H,0 (W.) 

(CbO ) 8 K 8 |Fe( CN) do + 10H 2 0 (?). Ppt. (At- 
terberg.) 

Cuprous ferrocyanide, Cu 4 Fe(CN) 8 . 

Insol. in H a Q; sol in NH 4 OH+Aq; insol. 
in NH 4 C1+Aq. 
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Cupric ferrocyamde, basic, CuFe(OH) 4 (CN) 4 
Ppt. (Bong, Bull. Soc. 23 . 231.) 

Cupric ferrocyanide, Cu 2 Fc(CN)b+7H 2 0. 

Insol. in II 2 0 or acids. Insol. m NH 4 
salts+Aq. Sol. in NH 4 OII+Aq. Sol in 
(NH 4 ) 2 C 2 0 4 +Aq and m KCN+Aq. 

Insol. in liquid NII». (Gore, Am. Ch J. 
1898, 20 . 827.) 

+10II 2 O. Sol. 111 excess of I\ 4 Fe(CN) 6 + 
Aq, especially if hot. (Wyrouboff.) 

Cupric ferrocyamde ammonia (cupram- 
monium ferrocyanide), Cu 2 Fc(CN)a, 
4NH,+H 2 0 

Insol. in H 2 0 or alcohol Sol. in NH 4 OH+ 
Aq. (Bunsen ) 

Cu 2 Fe(CN)„ 8NH3+H2O. 

Cuprous magnesium ferrocyanide, 

CuiMgFe(CN),. 

Very unstable. Decornp in on. 

Insol, in H»0 (Messuer, Z. anorg. 1895, 
8. 385 ) 

Cupric magnesium ferrocyanide, 

CuMgFQ(CN) 6 . 

Insol. in H3O. Decomp, by boiling H 2 0 
Very unstable. (Messner, Z. anorg. 1895, 8. 
387.) 

Cuprous potassium ferrocyamde, 

Cu 2 K 2 Fe(CN) 6 . 

Insol. in HjO. Decomp, by boiling H 2 0. 
Decomp, by aoidB Insol. in alcohol. (Mess- 
ner, Z. anorg. 1895, 8. 378 ) 

-HHHsO. Insol in H 2 0, alcohol, or ether. 
Decomp, by acids. Sol. in KCN+Aq. 
K 8 Cu 2 Fc(CN)«+4H 2 0. 

-)-5HjO. (Wonfor.) 

+6H 2 0, (Wyrouboff.) 

Cupric potassium ferrocyanide, K 2 CuFe(CN) 6 

Insol. in cold, si. decomp, bv boiling H 2 0 
K 2 Cuj[Fe(CN) 8 ] 2 +12H 2 0, Ppt. 

Cuprous sodium ferrocyanide, 

Cu 2 Na 2 Fe(CN)«. 

Decomp, by boilmg H a O; insol. m alcohol, 
insol m H 2 0; decomp, by acids. (Messner, 
Z. anorg. 1895, 8. 373 ) 

Cupric sodium ferrocyanide, 

CuNa 2 Fe(CN)j 

Insol. in cold H s O. Decomp, by boiling 
H 2 0. (Moissan, Z. anorg. 1895, 8. 376.) 

Cupric strontium ferrocyanide, 
CuSrFe(CN),. 

Insol. in H 2 0. (Messner, Z. anorg 1896, 
8.389.) 


Didymium potassium ferrocyamde, 
DiKFo(CN)„+4H 2 0. 

Ppt. (CJeve ) 

+2H.O. (Wyrouboff.) 

Erbium potassium ferrocyamde, ErKFe(CN) 6 
+xH,0. 

(Hbglund.) 

Gallium ferrocyanide. 

Sol in boilmg HCl+Aq. (de Boisbaudran, 
C R. 99.526.) 

Glucinum ferrocyanide, Gl 2 Fe(CN)«, 4G10 2 Hi 
+7H 2 0 (?). 

SolinH 2 0. (Atteiberg.) 

Iron (ferric) ferrocyanide, Fg 7 (CN)i 8 = 
Fe 4 [Fe(CN)»]»+.TH 2 0. 

(Pi ussian blue ) Insol. m H 2 0, alcohol, 
ether, or oils Decomp slowly by boiling 
H 2 0. Insol in dil, mineral acids. Sol. m 
cone HCl+Aq, and cone, H 2 S0 4 without de- 
comp Sol. m H 2 C 2 0 4 or NH 4 tartrate+Aq. 
Insol m NH 4 OH+Aq Decomp by NaOH, 
or KOH+Aq. Not pptd, in presence of tar- 
trates or citrates 

Iron (ferrous) potassium ferrocyanide, 
FeK a Fe(CN)e. 

Insol. m H 2 0. Decomp, on air. 

Iron (ferric) 'potassium ferrocyanide, 
FgKFe(CN) e . 

Is probably ferrous potassium femeyanide, 
which see. 

Iron (feme) ferrocyanide ammonia, 
Fe 4 [Fe(CN)e]s, 6NH,+0H 2 O 
Insol. in NH 4 tartrate+Aq. 

Lanthanum potassium ferrocyamde, 
LaKFe(CN),+4H,0. 

Ppt. 

Lead ferrocyanide, Pb 2 Fe(CN) 6 +3H 2 0. 

Insol. in H 2 0, acids, or NH 4 OH+Aq. 
(Wyrouboff, A ch. (5) 8. 480.) 

SI sol. in cone. H 2 S0 4 , from which it is 
pptd by H 2 0 (Berzelius.) 

Sol. m hot NH 4 C1, or NH 4 succmate+Aq; 
insol. in other NH 4 salts+Aq (Wittstem.) 
Insol. in NH 4 C1+Aq (Brett.) 

Not pptd. in presence of Na citrate. 
(Spiller.) 

Lithium ferrocyanide, Li 4 Fe(CN) fl +9H 2 0. 
Deliquescent. Very sol in H 2 0. 

Lithium potassium ferrocyanide, 
Li 2 K 2 Fe(CN) 2 + 3H 2 0 . 

Very sol. in H 2 0 Sol. in 1.5 pts H 2 0 at 
ord. temp. (Wyrouboff, A. oh. (4) 21 . 274 ) 
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i 3 pts. cold H a O. (Betto, A. ! 


Magnesium potassium ferrocyanide, 

MgK,Fe(CN),. 

Sol. m 1576 pts H a O at 15°, and 238 pts. at 
100°. Solution is decomp, by boiling. 
(Storer’s Diet.) 

1 1 sat, solution at 17° contains 1.95 g, 
MgKjFe(CN)o (Robinson, Chem. Soc 
1909, 75. 1353.) 

Manganous ferrocyanide, Mn 2 Fe(CN)o+ 
7H a O. 

Insol m H 2 0. Sol. m HCl+Aq. Insol m 
NH 4 C1, or NH 4 NO,+Aq 

Manganic ferrocyanide, Mn 2 Fes(CN)i 2 . 

Insol in H 2 0. Easil; 

Sol. in HC1 (Straus, 1 

Manganous potassium ferrocyanide, 
MnK a Fe(CN)». 

Ppt. (Berzelius ) 

5Mn 2 Fe(CN) 6 , 4IC«Fe(CN), +4H 2 0 (?) . 
Ppt. Sol. m dil HCl+Aq. (Wyiouboff.) 


scopic. Easily decomp. (Gmtl, J. B 1868. 
304 ) ' i 

tlioFp(CN)a, 8NHj+4HsO. Sol 111 

NH 4 OII +Aq (G ) 

NuFo(CN)., 12 NIIj+ 9II 2 0 Sol. 111 
NH 4 OH+Aq, but less so than the above 
compounds. (G.) 

Nickel potassium ferrocyamde, NiK 2 Fe(CN) B 

+3HjO. 

Ppt (Wyrouboff ) 

Osmium ferrocyanide, OsjFe(CN) t 
Ppt. (Maitius, A 117. 308.) 

Potassium ferrocyanide, K 4 Fc(CN)e. 

Permanent. Easily sol. 111 cold, and more 
easily in hot H 2 0. 

Sol. in 4 23 pts H 2 0 at 15°, or 100 pts. H s O 
dissolve 23.0 pts. salt at 15°. (Scluff, A. 113. 
350.) 

100 pts. H a O dissolve 278 pts. at 12 2°; 
65.8 pts at 37.7°; 87.6 pts. at 05 5°, and 90.0 
pts. at 96.3° (Thomson.) 

Sol. in 4 pts cold, and 2 pts. boiling ll 2 0. 
(Wittstein ) 

100 pts H 2 0 dissolve 29.2 pts salt at 15°, 
and solution has sp. gr. = 11441. (Michel 
and Kiaft, A ch. (3) 41. 478.) 

Solubility of I\iFp(CN)a in H 2 0 at t°. 


K 2 Hgl 

Insol in H 2 0 Appreciably sol in 
K 4 Fe(CN) 0 +Aq (Fernekes, J Am Chem, 
Soc 1006, 28. 87 ) 

Molybdenum ferrocyanide, Mo 4 Fe(CN) B + 
20H s O(?) 

Very sol m NH 4 OH+Aq. (Wyrouboff ) 


K 2 (MoO,).[Fe(CN),j fc 2MoO,+20H 2 O (?). 

(A K 9 e MoT[Fe(CN) a ] a , 2MoO s +12H a O (?). 
(Atterberg.) 

Nickel ferrocyanide, Ni 2 Fe(CN)i)+llH 2 0, 1 
14H 2 0. 

Ppt. Insol. m H 2 0 or HCl+Aq Sol. : 
NH 4 OH+Aq, msol. m NH 4 salts+Aq. Sol. 
m KCN+Aq. 

Nickel ferrocyanide ammonia, Ni 2 Fe(CN) 6 , 
4NH,+H s O. 

Completely msol. in H 2 0 and not attacked 
thereby, sol m NH 4 OH+Aq to form — 

- Ni 2 Fe(CN)e, 10NH 3 +4H 2 O. Decomp, by 
hot H 2 0 (Reynoso, A eh. (3) 30. 252.) 
Ni 2 Fe(CN) 6 , 2NH»+4, and 9H 2 0. Hygro- 


+7° 14° 

10 8 15 4 17 9 23 0 


50° 


00° 


1 7 % 


157° 


34 0 39 1 4i 9 42 6 4b.Sfo 

(Etard, A. ch. 1894, (7) 2. 540.) 
K 4 Fe(CN) 8 +Aq sat. at 8° has sp. gr. = 
1.13. (Anthon.) 

Sp. gr. of K 4 Fe(CN) 4 +Aq at 15°. 


1.0058 
1 0110 
1 0175 


1.0479 
1 0542 
1 0005 


1 3 Si. 


1 1007 
1 1136 
1 1205 
1 1275 


(Schiff, A 113. 199.) 

Sp gr of K 4 Fe(CN)„+Aq at 25°. 



(Wagner, Z phys. Ch. 1890, 5. 37.) 
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Solubility in KOH+Aq at 25°. 


KOH Normality 


E Iv 4 Fe(CN) 8 -MH 2 0 petl. 


0 00984 
0 2496 
0 4903 
0 7036 

0 0415 

1 395 
1 883 


184 8 
132 1 
86 12 


Potassium strontium ferrocyanide, 
K 2 SrFe(CN) 8 +3H 2 0. 

Easily decomp Sol m H a O; si sol. in 
alcohol (\Vyrouboff, A. cli. (4) 21. 27fy) 

Potassium stannic ferrocyanide, 
KSn,[Fe(CN)ol»+68H a O (?). 

Ppt. (Wyrouboff ) 

Iv 4 Sn 10 [FefCN) 6 ]„+230H 2 O (?). (Atter- 
berg ) 


(Grube, Z Elcctiochem, 1914, 20. 342 ) 
K 4 Fe(CN)o+NaCl+Aq sat. at 20° con- 
tains 26.6 g. NaCl and 17 S g Iv 4 Fe(CN) 8 
per 100 g H 2 0 ; sat. at 93° it contains 27 4 g 
NaCl and 35.9 g. Iv 4 Fe(CN) 8 per 100 g H 2 0 
(Conroy, J. Soc. Cliem. Ind. 1898, 17. 105.) 

K J Fe(CN) s -)-KCl-)-Aq sat. at 21° con- 
tains 27.2 g. KC1 and 4.2 g. Iv 4 Fe(CN) 8 per 
100 g. H 2 0; sat. at 99° it contains 39.6 g. 
KC1 and 17.0 g. K 4 Fc(CN) 8 per 100 g. H 2 0. 


(Conroy.) 

K 4 Fe(CN) 8 +Na 2 C0 2 -t-Aq sat at 22° 
contains '29.9 g. Na 2 CO s and 26.7 g. 
K 4 Fe(CN) 8 per 100 g. H 2 0; sat. at 97° it con- 
tains 42.0 g. Na 2 CO s and 27.5 g. K 4 Fe(CN) 8 
per 100 g II a O. (Conroy.) 

Insol, in liquid NH 8 . (Franklin, Am. Ch 
J. 1898, 20. 820.) 

Insol, m alcohol even when dilute. 

Insol. in methyl acetate. (Naumann, B 
1909, 42. 3790.1 

Insol. m ethyl acetate. (Naumann, B 
1904, 37. 3601 ) 

Insol. in benzonitnle (Naumann, B 
1914, 47. 1370.) 

Sol m acetone (Naumann, B. 1904, 37. 
4328.) 

+3H 2 0, 1 1 sat solution in H 2 0 contains 
319 1 g KjFctCN )o+ 3H 2 0 (Grube, Elec- 
trochcm. Z. 1911, 20. 342 ) 

Two modifications with different solubil- 
ities. 

25.0 g of a modification are contained in 
100 g. of solution at 20° 

24.6 g of /S modification me contained m 
100 g. of solution at 20°. (Briggs, Chem 
Soc 1911, 99 1024.) 

32.0 g. Iv ( Fe(CN)o (anhydrous) are dis- 
solved m 100 g. 1I 2 0 at 25°. (Wagnei, Z. 
phys. Ch. 1910, 71. 428.) 


K,Ti s [Fe(CN),] 2 -|-llH: 

Ppt. Sol in KiFe(CN)o4-Aq. (Wyrou- 
boff.) 

K 4 Fe(CN) 8 , HTi 2 Fe(CN) 6 +43H 2 0 (?). 
Ppt (Wyiouboff.) 

K 2 (Ti0) 3 [Fe(CN) 6 J 2 -l-23H 2 0 (?) Ppt. 

(Atterberg ) 

K a (TiO)n[Fe(CN) 6 ] 6 -|-110H 2 O (?). Ppt. 
(Atterberg ) 


Potassium tungsten ferrocyanide, 
KW 2 Fe(CN) 8 +7H 2 0 (?). 

Sol. in H a O. (Wyi'ouboff ) 
K 2 W B Fe(CN) 8 -|-20H 2 O (?) Sol in H a O. 
(W.) 


Potassium uranium ferrocyanide, 
K 2 U B [Fe(CN) 8 ] 2 +6H 2 0 (?). 


Ppt. (Wyrouboff ) 

K 2 (U0 2 )j[Fe(CN)s] 2 +6H 2 0. Ppt. (Atter- 
beig ) 

K,(U0 2 ) s [Fe(CN),] 4 +12H 2 0. Sol. mIH 2 0. 
(Attdrljerg.) 


Potassium vanadium ferrocyanide, 
K, 8 V[Fe(CN) 8 ] 6 +39H 2 0 (?). 

Ppt SI. sol. in H 2 0, (Wyrouboff.) 
l£(VO) B [Fe(CN) 8 ] 4 +G0H 2 O(?). Ppt. (At- 
terberg ) 


Potassium ytterbium ferrocyanide, 
KYbFe(CN) 8 -|-3H 2 0. 

Ppt. Sol. in excess K 4 Fe(CN) 8 +Aq. 
(Cleve, Z. anorg. 1902, 32. 140.) 


Potassium yttrium ferrocyanide, 
KYFe(CN) 8 +2H 2 0 . 

Ppt. (Wyrouboff, A. ch. (5) 8. 444.) 


Potassium samarium ferrocyanide, 
KSmFe(CN) 8 +5H 2 0. 

Precipitate. (Cleve.) 

Potassium sodium ferrocyanide, 
KNa„Fe(CN)o+12H 2 0. 

Sol in H a O. 

K 2 Na 2 Fe(CN) 8 +SH 2 0. Easily sol. in H 2 0. 
IiiNaFe(CN) 8 +3H 2 0. Permanent. Eas- 
ily sol. m H 2 0; insol. in alcohol. 

Potassium sodium ferrocyanide nitrate, 
K 2 Na 2 Fe(CN) 8 , 4KNO,. 

Sol. inH 2 0. (Martius.) 


Potassium zinc ferrocyanide, 
K 4 Zn 8 [Fe(CN)e] 4 H-12H 2 6. 

Absolutely msol. m H 2 0. (Wyrouboff, A. 
ch. (5) 8. 485.) 

Potassium ferrocyanide carbonyl, 
K,Fe(CN) s (C0)+3J4H 2 0. 

See Carbonyl ferrocyanide, potassium. 

Rubidium ferrocyanide, Rb 4 Fe(CN) 8 -l-2H 2 0. 

Sol. in less than 1 pt. H a O at ord. temp? 
with great absorption of heat. (Wyrouboff, 
A. ch. (4) 16. 307. 
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Silver ferrocyanide, Ag 4 Fe(CN)«-l-H 2 0. 

Insol m H 2 0 or dil acids Insol. m 
NHiOH, or NHi salts + Aq Sol. m KCN 
+ At[. 

Decomp, by warm NH4OH+A-. (Weith, 
Z. Ch (2) 6. 381 ) 

Silver ferrocyanide ammonia, 

Ag 4 Pe(CN) 6 , 2NH,+H s O 
(Wyrouboff ) 

+ 6H a O. (Gintl) 

. Sodium ferrocyanide, Na 4 Fe(CN) 0 +12H 2 O. 
EfBoiescent, Less sol in H 2 0 than 
K 4 Fe(CN)„. Sol m 4 5 pts. H 2 0 at 12° 
(John.) 

100 pts HsO at 15.5° dissolve 22 pts. 
(Ure’s Diet.) 

100 pts. H a O dissolve at: 

18° 20° 42° 53° 

16 7 17 875 30 2 37.1 pte. NaaFeCNs, 

58° 60° 77° 80° 

41 7 42 5 54 8 59 2 pts. Na 1 FeCN«, 

96° 98° 98 5° 

62.1 61 6 6 30 pts. Nn 4 FeCN«. 

(Conroy, J. Soe. Chem. Ind. 1898, 17. 104.) 

+10HaO. 


100 pts. HaO dissolve at: 

18° 20° 42° 

29.45 31^85 58,5 pts. Na 4 Fe(CN),+10H 2 O, 

75.9 88 4 90 2 pts. Na 4 Fe(CN)6+sl6H 2 0, 
77° 80° 96° 

129.5 146 0157 0 pts. Na4Fe(CN)e+10H 2 O, 

98° 98 5° 

156.5 161 0 pts. Na4Fe(CN)«+10H 2 0. 

(Conroy.) 


Titanium ferrocyanide, Ti,[Fe(CN)a]« <?). 
Ppt. (Wyrouboff.) 

Uranium ferrocyanide, UFe(CN)«+10H 2 O. 
Ppt. (Wyrouboff ) 

Vanadyl ferrocyanide, (VO) 3 Fe(CN) 0 -i- 
Ppt. (Attcrberg.) 

Yttrium ferrocyanide, Y4[Fc(CN) 0 ] 2 . 

Easily sol in H a O; insol. in alcohol. (Popp, 
A. 131. 179) 


Zinc ferrocyanide, Zn 2 Fe(CN)s+3II 2 0. 
Insol. in HaO or acids. 

Insol. in HCl+Aq. (Lea, Sill. Am. J. (2) 
31. 191.) 

Sol. in NH4OH, or NH, salts 4- Aq. (Witt- 
stein) 

Insol. in NH4CI, or NH4NO +Aq. (Brett.) 
SI. sol. in boiling K 4 Fe(CN)o, or K 2 Fe(CN)s 
+Aq. (G010.) 

Na 4 Fe(CN)o+NaCl+Aq sat. at 21° con- 
tains 29.0 g. NaCl and 5 8 g Na 4 Fe(CN)o per 
100 g. H 2 0; sat. at 90° it contains 24.7 g. 
NaCl and 21.3 g. Na 4 Fe(CN)« per 100 g. IT s O. 
(Conroy, J. Soc Chem Ind. 1898, 17. 105.) 

Na4Fe(CN)o+Na 2 COj+Aq sat. at 22° 
contains 22.6 g. Na 2 C0 3 and 6.5 g. 
Na4Fe(CN)e per 100 g. H 2 0, sat. at 95° it 
contains 29.8 g. Na 2 C0 3 and 36.8 g. 
Na 4 Fe(CN)« per 100 g. H 2 0. (Conroy.) 

Very si sol. in liquid NIi 8 (Franklin, 
Am. Ch. J. 1898, 20. 830.) 

Insol in alcohol 

+4H«0. Absolutely insol. in H 2 0. 
(Wyrouboff, A. oh. (6) 8. 485.) 

+8H s O (Weith, A 147. 329 ) 

+10H 2 O. (Pebai, A. 233. 165.) 


Strontium ferrocyanide, Sr 2 Fe(CN)»+15Hj.O. 

Efflorescent Sol. in 2 pts. cold, and less 
than 1 pt. boiling H 2 0. (Bette.) 

Excessively sol. in H 2 0. (Wyrouboff, A 
ch. (4) 10. 280.) 

-f8H 2 0. (Wyrouboff.) 


Ferroieircmitrososulphydric acid, 
H 2 S 2 (NO)4Fe 2 . 

Insol, in H 2 0; si. sol in alcohol; more 
easily m ether; very sol. in. CS 2 or CHC1 8 . 
Not obtained in a puie state (Pawel, B. 
16. 2600.) 


Thallous ferrocyanide, Tl 4 Fe(CN)o+2H 2 0. 

100 pts H 2 0 dissolve 0.37 pt. at 18°, and 
3 93 pts. at 101°. (Lamy.) 

Sol. m KCN +Aq (Ktlhlmann.) 

Thorium ferrocyanide, ThFe(CN)e+4H 2 0. 
Ppt. (Cleve, Bull. Soc. (2) 24. 356.) 

Tin (stannous) ferrocyanide, Sn 2 Fe(CN)«+ 
4H a O. 

Insol. in H 2 0 or acids; si. sol. in NH 4 OH+ 
Aq. (Wyrouboff.) 

Tin (stannic) ferrocyanide, Sn 5 [Fe(CN) 2 ] 2 + 
18 HH 2 0 (?). 

(Wyrouboff.) 


Ethyl ferrotetramtrososulphide, 
(C 2 H B )S 2 (NO) 4 Fej. 

Insol. in H a O, difficultly sol. in alcohol, 
more easily in ether, and very easily in CS 2 , 
CHC1„; C 2 H,I, or C,H». (Pawel, B 15. 
2609.), 

Ferroiis , FeS 2 (NO)4Fe 2 . 

More difficultly sol. in H 2 0 and alcohol 
than the hepta salt. 

Sol, in ether. 

Potassium , K 2 S 2 (N0)4Fe 2 +4H 2 0. 

Sol. in H.O. Easily sol. in alcohol; insol. 
in ether. (Pawel, B. 16. 2600.) 

True composition of “nitrosulphide of 
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iron and potassium” of Roussm (A. ch. 
(3) 62. 297.) (Pawel, B. 13. 1949.) 

Sodium ferroie/ranitrososulphide, 
Na 2 S 2 (N0) 4 Fe 2 +SH 2 0. 

Sol. in II 2 0, easily sol. in alcohol; insol 
in ether. (Pawel.) 

True composition of “nitrosulpliidc of 
iron and sodium" of Roussm. (Pawel) 

Thallium , Tl 2 S 2 (NO)4Fe 2 . 

Insol. in H : 0, alcohol, or ether. (Pawel ) 


Ferro/ieplcmitrososulphydric acid, 
HS 8 (NO), Fe 4 . 

Insol m H 2 0, alcohol, and ether Easily 
sol. in CS 2 or CHC1, (Pan el, B 16. 2604 \ 
May be called Fomnitrososulphydnc acid. 


Ammonium ferrofieptanitrososulphide, 
NIESsfNO)- Fe 4 +H 2 0. 

Less easily sol in II 2 0 than the K com- 
pound. (Pawel, B. 16. 2000.) 

' 1 Rinitrosulphide of iron” of Roussm. Sol. 
in about 2 pts boiling H s O; very si sol in 
cold HjO. Very sol m alcohols, methyl, 
ethyl, or amyl, and m HC 2 H 3 0 2 Miscible 
with ether. Insol. m CS 2 or CHC1 3 

Decomp by cone. HC1. HNOj, or H 2 S0 4 . 

Not attacked by H 2 C 2 0 4 , oi H 2 C 4 H 4 0 6 + 

‘insol. m NH 4 OH, and KOH+Aq. (Rous- 
ain, A. oh, (3) 62. 286.) 

Sol m IIj( ) lnsol in alcohol (Hofmann, 
Z anorg. 1895, 9. 209 ) 


Rubidium ferro/iepianitrososulphide, 
RbS„(NO) T Fe,. 

Less soluble m H 2 0 than the NH 4 salt. 
(Pawel.) 

H-H-0 Ppt. (Hofmann, Z anorg. 1895, 
9. 29S.) 


Sodium , NaS a (NO), Fe 4 +2H 2 0. 

More sol in II 2 0 than the potassium salt. 
(Pawel ) 

Thallium , TlS,(NO)j Fe 4 +H 2 0. 

Very difficultly sol in H 2 0. More easily 
sol in alcohol. (Pawel ) (Hofmann, Z. 
anorg. 1895, 9. 297.) 

F errodmitrosothiosulphonic acid. 

Ammonium ferrodmitrosothiosulphonate, 
Fe(N0) 2 S 2 0 3 NH 4 +H 2 0. 

Can be cryst. from warm H 2 0 without de- 
comp. (Hofmann, Z anorg 1805, 8. 321.) 

Ceesium , Fe(NO) 2 S 2 0 3 Cs. 

Sparingly sol in H 2 0. (Hofmann.) 

Potassium , Fe(N0) 2 S 2 0 3 K+H 2 0. 

SI sol m H 2 0 without decomp at 80°. 
Sol m 50% alcohol. 

Sol. m H 2 S0 4 without deeomp (Hof- 
mann) 

Rubidium , Fe(N0) 2 S 2 0,Rb+H 2 0. 

Less 'sol. m H 2 0 than the corresponding 
Na salt. (Hofmann.) 


Barium . 

Easily sol. in JI 2 0. (Pawel ) 

Cmsium , Fe 4 (NO) 7 S 3 Cs+H 2 0. 

Insol. in H»0. Difficultly sol. in alcohol 
and ether. (Pawel ) 

Sparingly sol in H 2 0. (Hofmann, Z 
anorg. 1S95, 9. 208.) 

Calcium . 

Easily sol. in H»0. (Pawel.) 


Sodium , Fc(N 0) 2 S 2 0 3 N a +2H 2 0 . 

Closely resembles K salt, but is more sol. 
in H 2 0 and alcohol. (Hofmann,) 

Ferro tungstic acid. 

Sol. m H 2 0. (Laurent, C R. 31. 693 ) 

Ammonium manganous ferrotungstate, 
12(NH 4 ) 2 0, 6MnO, 2Fe 2 0 3 , 3H 2 0, 
45W0 3 +81H 2 0. 

Sol. m H a O (Laurent.) 


Ferrous , Fe[S 3 (NO) 7 Fe4] 2 +SH 2 0. 

More easily sol. in H 2 0 than Na salt. 
(Pawel.) 

Difficultly sol. m H»0. (Pawel.) 

Magnesium . 

Easily sol. in H 2 0. (Pawel.) 

Potassium , KS,(NO) 7 Fe,. 

Sol. in H 2 0, alcohol, and very sol. in ether 
with slight decomp. (Pawel, B 16. 2600.) 


Barium ferrotungstate, 21BaO, 2Fe 2 CK, 
45W0 3 +27H„0. 

Sol. in H 2 0 (Laurent.) 

Potassium ferrotungstate, 9K 2 0, 2Fe 2 O s , 
12H 2 0, 45W0 3 +54H 2 0. 

Sol. in H 2 0. (Laurent.) 

18K a O, 2Fe 2 0 3 , 3H 2 0, 45W0 3 +54H 2 0. 
(Laurent.) 

Ferrous acid. 

Barium ferrite, BaO, Fe 2 0 3 . 

Ppt. (List, B 11. 1512.) 
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Calcium ferrite, 4CaO, Fe 2 0 3 . 

Insol. m H 2 0, or sugar +H 2 0 Decomp, 

by the weakest acids, but not by boiling 
KOH+Aq. (Pelouze, A. ch. (3)' 33 . 5.) 
CaO, Fe 2 0 3 (List ) 

3CaO, Fe 2 0 3 , Much less readily attacked 
by H 2 0 and acids than the silicates. (Hdpert, 
B. 1909, 42. 4581.) 

3CaO, 2Fe 2 0 3 . As above. (Hilpert, B. 
1909, 42. 4581 ) 

Calcium ferrite chloride, CaO, Fe 2 0 3) CaCl 2 . 

Not decomp by II 2 0. (Chatelier, C. R, 99. 
270) 


Cupric ferrite, CuO, Fg 2 0 3 . 
Ppt (List.) 

+5H 2 0, (List.) 


Ferrous argentous femte, 2FeO, Ag 4 0, 

FeaOa (?) 

Easily decomp, by HCl+Aq. Not com- 
pletely sol. in dll HNOa+Aq Easily sol. in 
cone. HNO a Decomp, by acetic acid. 
(Rose, Pogg. 10 . 323 ) 


Magnesium ferrite, MgO, Fe 2 0 3 . 

- Insol in H 2 0. Not attacked by boiling 
cone. HNO a . (Deville C. R. 52 . 1264) 

Min Magnesiofernle. Difficultly sol. i_ 
HCl+Aq (Rammelsbei'g, Pogg 107 . 451.) 
+4H 2 0 Ppt. (List, B 11 . 1512.) 

6MgO, Fe 2 0 3 +9H 2 0, Ppt. 

+15H 2 0 Min. Pyioaunte. 


Manganous ferrite, MnO, Fe 2 O a . •> 
Ppt. (List.) 


Nickel ferrite, NiO, Fe 2 0 3 . 
Ppt. (List ) 


Flavocobaltic chloraurate, 
(N0 2 ) 2 Co(NH 3 ) 4 AuC1i. 

More easily sol than the chloroplatmate. 
Not wholly insol. m absolute alcohol. (Jbr- 
gensen, Z. anorg. 6. 159.) 

chloroplatmate, [(N0 2 ) 2 Co(NlI 3 ) 4 ] 2 PtCle 

As the chloroplatunte. ( .T tirgonsen.) 

chloroplatinite, [fN0 2 ) 2 Co(NII 3 ) 3 ] 2 PtCl4. 

Somewhat sol m H»0, and not insol. in 
50% alcohol (Joigensen.) 

chromate, [(N0 2 ) 2 Co(NH 3 ) 4 ] 2 Cr 2 0 7 

Ppt. (Jorgensen ) 

nitrate, Co(N0 2 ) 2 (NH 3 ) 4 N0 3 . 

Sol in about 33 pts cold H 2 0, insol. m 
HN0 3 . (JSrgensen.) 

Co(N0 2 ) 2 (NH 3 ) 4 NO a , HNOj. Decomp, 
by H 2 0 or alcohol. (Jdrgensen ) 

cobaltic nitrite, 3(N0 2 ) 2 Co(NH 8 ) 4 , 

Co 2 (N0 2 )„+2H 2 0 

SI. sol. in H 2 0. (Jorgensen, Z anorg. 5. 
179.) 


— diamine cobaltic nitrite, 
(N0 2 ) 2 Co(NH 3 ) 4 , 
(N0 2 ) 2 (NH 3 ) 2 Co(N0 2 ) 2 . 

Very sl. sol. m H s O. (Jorgensen.) 


sulphate, [(N0 2 ) 2 Co(NH 3 ) 4 ] 2 S0 4 . 

SI sol in H 2 0, more easily in IIC 2 H 3 O s + 
Aq (Jdrgensen ) 


Fluoborhydric acid, HBF 4 
Decomp, by H 2 0 very rapidly. (Landolph, 
C R 86. 603 ) 


Potassium ferrite, 3K 2 0, 4Fe 2 0 3 . 

Decomp, by H 2 0, KOH+Aq, NaOII+Aq, 
etc , but only slowly by NH 4 C1+Aq. (Salm- 
Horstmar, J pr. 55. 349.) 

K 2 Fe 2 0 4 . Decomp, by H 2 0. (Rousseau 
and Bei'nlieim, C. R. 107. 240.) 


Silver (argentous) ferrite, Ag 4 0, Fe 2 0 3 (?). 

Decomp, by dll. HN0 3 +Aq. (Rose, Pogg. 
10 . 323.) 


Sodium ferrite, Na 2 0, Fe 2 0 3 . 

Na 2 0 is dissolved out by H 2 0. Easily sol. 
m dil. HCl+Aq Not easily decomp, by 
NH 4 C1+Aq (Salm-Horstmar.) 

Zinc ferrite, ZnO, Fe 2 0 3 . 

Sol. m boilrng cone. HCl+Aq. (Ebel- 
men, A. ch. (3) 33 . 47.) 

Mm Franhlinite. 

Flavocobaltic compounds. 

See also Xanfhocobaltic compounds. 


Aluminum fluoboride, 2A1F 3 , 3BF S . 

Sol. in H 2 0 only when acidulated, sol. m 
acids. (Berzelius.) 

Ammonium fluoboride, NH 4 BF 4 . 

Easily sol m H.O. Sol. m 4 pts H 2 0 at 
16°, and 1 02-1.05 pts. boiling H a O. (Stolba, 
Chem techn. Cent. Anz. 7. 459.) SI. sol. in 
alcohol. 


Barium fluoboride, Ba(BF 4 ) s +2H 2 0. 

Deliquescent; easdy sol. in H 2 0, decomp, 
by alcohol. (Berzelius ) 


Caesium fluoboride, CbBF 4 , 

100 pts. H 2 0 dissolve 0.92 pt. CsBF 4 at 20°, 
and 0.04 pt at 100°. (Godenroy, B. 9. 1367.) 

0.02 pts. are sol in 100 pts. H a O at 20°. 
(Erdmann, Aicli Pliarm. 1894, 232. 21 ) 


Calcium fluoboride, Ca(BF 4 ) 2 . 

Decomp, by H 2 0, with formation of a sol. 
add salt and an insol. basic salt. (Berzelius.) 
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Cupric fluoboride, Cu(BF 4 ) 2 . 

Deliquescent, and very sol. in H«0. (Bpr- 
zelius.) 

Lead fluoboride, Pb(BF 4 )». 

Sol. in HaO. Decomp, by boiling with 
HjO or alcohol into an acid soluble, and a 
basic insoluble salt. (Berzelius.) 


Fluochromic acid. 

Ammonium fluochromate, NH 4 Cr0 3 F 
Sol. m HjO. (Varenne, C. R. 91. 9S9t) 

Potassium fluochromate, KCr0 3 F. 

Efflorescent. Sol. m H 2 0, with gradual 
decomp. (Streng, A. 129. 225.) 


Lithium fluoboride, LiBF 4 . 

Hygroscopic. Easily sol. in H 2 0. (Ber- 
zelius)) 


Fluocolumbic acid. 

See. also Fluoxycolumbic acid. 


Magnesium fluoboride. 

Easily sol. in H s O. (BerzeliUB.) 


Ammonium fluocolumbate fluoxycolumbate, 
(NH 4 ) 2 CbF 3 , 2CbOF s , NH4F. 


Potassium fluoboride, KBF 4 
Sol. m 223 pts. H 2 0 at 20°. (Stolba.) 

Sol. m 70.4 pts. cold H 2 0. (Berzelius.) 

Sol. in 15.94 pts. H 2 0 at 100°. (Stolba.) 
1.43 pts. aie sol in 100 pts HjO at 20° 
(Erdmann, Arch, Pharm. 1894, 232. 21.) 

Not moro sol. in NH 4 OH+Aq than in H 2 0; 
sol. in hot KOH, NaOH, or M*CO,+Aq. 
(Berzelius.) More sol in NH 4 Cl-j-Aq. 
(Rose, Pogg. 80. 276.) Insol. in 20% 
sQ 2 -j-Aq. (Strorueyer.) Insol. 

’ ’ ’conol. 


Cadmium fluocolumbate, Cd 5 H 6 Cb 3 F 3 i)-|- 
28H 2 0. 

Insol. in, and deeomp by H 2 0. (Streng.) 

Cobalt fluocolumbate, Co 6 H s Cb 3 FsD-|-28H 2 0. 
Insol. in, and decomp, by H 2 0. (Streng.) 

Copper fluocolumbate, Cu 2 HCbFi»+9H 2 0, 
Insol. in, and decomp, by H 2 0. 

Ferrous fluocolumbate, Fe 3 H 4 Cb 2 F 20 +19H 2 O. 
As above 


Rubidium fluoboride, RbBF 4 . 

100 pts. H s O dissolve 0.55 pt. at 20°, and 
1.0 pt. at 100.° (Godeffroy, B. 9. 1337.) 

0.55 pts. are sol in 100 pts H 2 0 at 20° 
(Erdmann, Arch. Pharm, 1894, 232. 21.) 

Sodium fluoboride, NaBF 4 . 

Easily sol. in H 2 0. Very si. sol, in alcohol. 
(Berzelius.) 


Manganous fluocolumbate, Mn # H 6 Cb s Fso+ 
28H s O. 

Mercuric fluocolumbate, Hg s CbFu+8H 2 0. 
As abot’e. 

Nickel fluocolumbate, Ni s H 4 Cb 2 F 20 + 19H 2 0. 
As above. 


Yttrium fluoboride. 

Sol. in H 2 0 with excess of acid, 
lius.) 


(Berze- 


Potassium fluocolumbate, K 2 CbF7, 

Deeomp. by solution m II 2 0. (Marignac 
A. ch. (4) 8. 34.) 


Zinc fluoboride, Zn(BF 4 ) 2 . 

Deliquescent. Sol. in H 2 0. (Berzelius.) 

Fluoboric acid, HBF 4 . 

See Fluoborhydric acid. 

H 4 B s 07, 3HF and H 4 B 3 0 9) 2HF (?). Fume 
on air, and are deeomp. with H 2 0. (Lan- 
dolph, B. 12. 1583.) 

HB0 2 , 3HF. Deeomp. by H 2 0. (Ber- 
zelius, Pogg. 69. 044 ) 

Is either a mixture, or a solution of HB0 2 
■in HF, and is deeomp. by distillation, and the 
salts are deeomp. by recrystallisation. (Bas- 
arow, C. R. 78, 1698.) 

Potassium fludborate, K 2 B„0 3 F 2 (?). 

SI. deliquescent. Scarcely sol. in boiling 
alcohol. fSchiff, A. Suppl 5. 175.) 

See Boron trioride potassium fluoride, 
BjOj, 2KF, 


Rubidium fluocolumbate, Rb 2 CbF7 
Sol. in H,0 and HF+Aq. Insol in al- 
cohol (Pennington, J, Am Chem. Soc. 
1896, 18. 58.) 


Zinc fluocolumbate, Zn t H s Cb 3 F 3 o-)-28H 2 0. 

Insol. in cold HjO; deeomp, by hot HsO. 
(Santesson, Bull Soo. (2) 24. 52.) 

Fluodithionic acid. 

Caesium mouofluodithionate, 
S 2 0 6 (OH)FCs 2 +H 2 0. 

Easily sol. in HjO with deeomp. 

Sol. m HF; very unstable. (Wemland, Z. 
anorg. 1899, 21. 60.) 

Potassium difluodithionate, S 2 0 5 F 2 K 2 -|-3H 2 0. 
Easily sol. in H 2 0 with deeomp. 

Sol. m HF; very unstable. (vVeinland.) 
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Rubidium difluodithionate, S 2 OjFjRb s + 
3H 2 0. 

Easily sol. in H 2 0 with decorpp. 

Sal. in HF; very unstable. (Weinland.) 

Fluogermanic acid, H2G0F0. 


Ammonium fluomanganate, (NH<) 2 MnFi. 

More sol. than the Iv salt. (Nicklds, C. R. 
8B. 107.) 

True composition is (NH 4 ) 4 MnjF 10 = 
4NJEEF, Mn,F,. (Christensen, J. pr. (2) 34. 
41) 


Known only m solution. (Winkler, J. pr. 
(2) 36. 177.) 

Potassium fluogermanate, K 2 GeF 6 . 

Sol. in 173.98 pts. H 2 0 at 18°. (Winlder.) 
Sol. m 184 61 pts. H 2 0 at 18°. (Kriiss and 
Nilson, B. 20. 1696.) 

Sol. in 34.07 pts. H a O at 100.° (Winkler.) 
Sol. m 38.76 pts. H 2 0 at 100.° (Krhss and 
Nilson.) 

Insol. in alcohol. 

ZRfluoiodic acid. 


Ammonium ihfluoiodate, NH 4 IO 1 .F 2 . 

Like K salt 
Sol. in 40% HF+Aq. (Wemland, Z. 
anorg. 1899, 20. 30.) 

Sol. m H 2 0. Easily decomp. (Wemland, 
B. 1897, 30. 868.) 


CsBsium difiuoiodate, CsI0 2 F 2 . 
(Weinland, Z. anorg. 1899, 20. 36.) 


Caesium hydrogen difluoiodate, 

CsIOsF 2 , HI0 2 F 2 +2H 2 0. 

Efflorescent Sol, in H t O with decomp. 
(Wemland, Z. anorg. 1899, 22. 257.) 


Cobalt fluomanganate, 2CoF 2 , Mn 2 Fj+ 
8H 2 0. 

Sol. in H 2 0. (Christensen.) 

Nickel fluomanganate, 2 NiF 2 , Mn 2 F 8 + 
SH 2 0. 

Sol. in H 2 0. (Christensen.) 

Potassium fluomanganate, K 2 MnF 6 . 

Difficultly sol. in H a O. Decomp, bv much 
H 2 0. (Nickles, C. R 65. 107 ) 

Composition is K4Mn 2 F,o=4KF, Mn 2 F 8 . 
Also with 2H 3 0. (Christensen, J. pr. (2) 34. 
41.) 

Decomp, by H 2 0. Sol. in HC1, H.SO4 and 
HNOj with decomp. Can be recryst. from 
40% HF+Aq. Insol. in acetic acid. (Wem- 
land and Lauenstem, Z anorg 1899, 20. 41.) 

Rubidium fluomanganate, Rb2MnF 8 +2H 2 0. 

As the K salt. (Weinland and Lauenstem, 
Z anorg. 1899, 20. 44.) 

Sliver fluomanganate, Ag 2 Mn 2 Fs+14H 2 0. 
(Christensen, J. pr. (2) 34. 41.) 

Sodium fluomanganate, 4NaF, Mn 2 F s , 
Deoomp. by much H 2 0. (Christensen.) 


Potassium difluolodate, KI0 2 F 2 . 

Sol, in H 2 0. Deeomp. in moist air. 
(Weinland, B. 1897, 30. S67 
Decomp in air. Sol. m H 2 0 with decoiyp. 
Sol. without deoomp. m 40% HF+Aq. 
(Wemland, Z, anorg. 1899, 20. 31. 


Zinc fluomanganate, 2ZnF 2 , Mn 2 F 0 +8H 2 O. 
Sol. in H 2 0. (Christensen.) 

Fluomolybdlc acid. 

See Fluoxyhy pomolyb die , and Fluoxymolyb- 
dic acids. 


Rubidium difluoiodate, RbI0 2 F 2 . 

Resembles K salt. Sol. m 
(Weinland, Z. anorg. 1899, 20. 35.) 


HF+Aq. 


Fluopalladous acid. 

Potassium fluopalladite, 
SI sol. in H 2 0. 


Rubidium hydrogen dffluoiodate, 
RbI0 2 F 2 ,HI0 2 F 2 +2H 2 0. 

Sol. in 40-60% HF+Aq (Weinland, Z. 
anorg. 1899, 22. 260.) 


Sodium fluopalladite. 

SI. sol. m H 2 0 (Berzelius.) 

Fluoperboric acid. 


Sodium (hfluoiodate, NaI0 2 F 2 , 

Decomp, by H 2 0. (Weinland, B. 1897, 30. 


Sol. in HF. 
37.) 


(Wemland, Z. anorg. 1899, 20. 


Ammonium fluoperborate, 

NH 4 OOB(F)OOB(F)OONH4. 

Ppt. Insol in ether. (Petrenko, C. C. 
1902, I. 1191.) 


' Fluomanganic acid, H 2 MnF 8 . 

Deoomp . by H 2 0 . Sol. in alcohol and ether 
in absence of H a O. (NickRs, C. R. 66. 107.) 


Potassium fluoperborate, K4B4F40n+H 2 0. 
Dry salt is rather stable. 

Easily sol. m H 2 0. Aqueous solution 
decomp, rapidly when warmed; at ordinary 
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temp, the decomp, pioceeds slowly. Insol. 
in alcohol. (Mehkoff. B. 1899, 32. 3350. 

KOOB(F)OOB<F)OK+l?3H s O I’pt. ' 
Insol. m ether. (.Petrenko, C. C. 1902, I 
1191; J. Russ, phys. ohcin. Soc 34. 37 ) 

Fluopemranic acid. 

Potassium fluoperuranate, K < U 4 Fn0 1 6+ 
4H 2 0=3UO<KF, UO,F s , IvF+4HiO. 
Ppt (Lordkipanidse, C. C. 1900, II. 525 

Sodium fluoperuranate, UOiNaF+SHA). 
Ppt. (Lordkipanidse, C. C. 1900, II. 525 ) 

Fluophosphamide, PFj(NH 2 ) 2 
Sol, in H 2 0 (Poulenc, A. eh. (6) 24. 
56G ) 

Fluophosphoric acid. 

d/oaocsesium mnxafluophospliate, 
P(OII) 3 (OCs)F. 

Like the K salt. (Wemland, Z anorg, 1899, 

21. 48 ) 

d/oaopotassium m owofluophosphate, 
P(()II),(OK)F. 

Sol. in 40% HF+Aq, decomp in the air. 
(Weinland, Z anorg 1899, 21. 44 ) 


Fluorhydric (Hydrofluoric) acid, HF or 

h,f 2 . 

Attiacts n 2 0 from air with groat avidity. 
Very sol in H 2 0 with evolution of much heat. 

Sat. solution has sp gr. 1 25. (H. Davy.) 

On boiling the aqueous solution an acid of 
constant composition is obtained, winch boils 
at 120°, has sp. gr. 1 15, and contains 35 37% 
HF fliineau, A. ch. (3) 7. 257.) The residual 
acid after boiling contains 30 to 38% HF, and 
by standing over CaO gives off HF until an 
acid containing 32 5 to 32.7% HF is formed 
Weaker acids increase then strength to 32,2 to 
32 4% IIF, while an acid containing 32.5% 
HF remains unchanged (Roscoe, A. 116. 
218) 

Does not attack gutta-percha. Sol. m 
H 2 S0 4 . 



Potassium woaofluophosphate, 
IvHF.POs+HA 

Decomp, by H 2 0; unstable. (Wemland, 
B. 1898, 31. 124-125.) 


d/mwirubidium monofluophosphate, 
P(OH)a(ORb)F. 

Sol. m 40% HF+Aq. (Wemland, Z. 
anorg. 1899, 21. 47 ) 

Rubidium wonefluophosphate, 
RbHFPOj+HaO 

Decomp by H 2 0. (Wemland, B. 1898, 31. 


Fluoplatinic acid. 

Ammonium fluoplatinate. 

Secomp. by H s O to a sol. acid, and an insol. 
basic salt. Insol in alcohol. (Berzelius.) 

Potassium fluoplatinate. 

Deliquescent. Insol. m aloohol. Decomp, 
by H 2 0. (Berzelius,) 

Sodium fluoplatinate. 

Decomp, by H 2 0. (Berzelius.) 

Fluor- and Fluoro-. 

See Fluo-. 


Sp gr of HF+Aq a 


1 0089 
1 0139 
1 0211 
1 0283 
1 0356 
1 0431 
1 0503 
1 0583 
1 0861 
1 074 
1 082 
1 0901 
1 0983 
1 1007 
1 1152 
1.1239 
1 1326 
1 1415 
1 1506 
1 1598 
1 1691 
1 1786 
1 1883 
1 1981 
1 2080 
1 21S2 
1 2285 


2 32 

4 04 

5 76 
7 48 
9 20 

10 92 
12 4S 

14 04 

15 59 

17 15 

18 86 
21 64 
24 42 
27 20 
29.98 
32 78 
35 15 
37 53 
39 91 
42.29 
44 67 
47 04 
49 42 
51 57 
53 72 
55 87 
58 02 
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Sp. gr of HF +Aq at ord temp. — Continued. 


1 2390 
1 2497 
1 2605 
1 2716 
1 282S 
1 2943 
1 3059 
1 3177 
1 329S 
1 3421 
1 3546 
1 3674 
1 3S04 
1 3937 
1 4072 
1 4211 
1 4350 
1 4493 


00 17 
02 32 
64 47 
06 01 
68 76 
70 91 
73 00 
75 21 
77 30 
79 51 
81 06 
S3 81 
85 96 
88 10 
90 24 
92 39 
94 54 
90 69 


(Eckelt, Ch Z 189S, 22. 225.) 
Sp. gr. of HF+Aq at 0° 


0 484 

1 504 

2 48 
4 80 
7 75 
15 85 
24 47 
28.48 
29.83 
34 23 
38 50 
41 00 
41 15 
41 92 
47 52 


57 66 
61 66 
65 19 


1.005 
1,009 
1 012 
1 017 
1.035 
1 065 
1.097 
1.110 
1 120 
1 130 
1 145 
1 155 
1 155 
1 157 
1 182 
1 187 
1 200 


% HF 


71 73 

72 21 
78 05 
84 27 

87 72 

88 11 
S8 82 
89 02 
89 15 

89 82 

90 20 

90 64 

91 04 

92 09 
92 81 
92 91 

94 26 

95 84 

97 50 

98 22 
100 05 


1.262 
1 200 
1 200 
1.235 
1 212 
1 210 
1.207 
1 202 


1 130 
1 095 
1 065 
1 035 
1.022 
1 0005 


(Hill, Roy. Soo Proo. 1909, 83. A 144.) 
Sp. gr. of HF+Aq at 18° 


% HF 


0 484 

1 504 

2 48 
4 SO 


1 005 
1 009 
1 017 


7.75 
15 85 
24 47 
29 83 


1 028 
1 058 
1 087 
1 103 


Aq. solution of sp. gr. 1.138 at 18“ contains 
43 2% HP and has a constant bpt. of 111° 
at '750 nun (Dcussen, Z. anorg. 1006, 49, 
297.) 

The stiongest acid that can ho obtained 
by distillation contains 4S 17% HF and boils 
at 125-125 5°. ( Gore.) 


Fluorides. 

The alkali fluorides, also AgF and SnFj, 
are sol m H»0; the fluorides of Fc, Sr, and 
Cd are si sol.; the others are insol. in H»0. 
Most fluorides are sol. in acids, especially HF 
+Aq 

Insol. m liquid NH S . (Franklin, Am, Ch. 
,1 1S9S, 20. 822.) 

See under each element. 


Fluorine, F 2 . 

Decomposes H 2 0 and all organic solvent 
with great violence. (Moissan, C. It. 103. 202 
and 256.) 

Liquified at — 1S5° to a yellowish liquid 
which does not dissolve glass nor ignite cooled 
Si, B, C, S, P, or Fe. (Moissan, C R. 1897, 
124. 1202-1204.) 


Fluomolybdic acid. 

Ammonium fluomolybdate, (NH«)MoF 4 + 
H 2 0. 

Somewhat more sol in H«0 than the K salt. 
Hydrolysed by HsO (Rosenheim, Z. anorg. 
1905, 46. 321.) 

(NH 4 ) 3 Mo 2 F t +2H 2 0. (Rosenheim.) 


Potassium fluomolybdate, KMoF 4 4-H 2 0. 
Nearly msol. in H 2 0 (Rosenheim.) 


Fluoselenic acid. 


Ammonium monofluoselenate, 
Se0 3 (OH)F(NH,) 2 . 

Not hygroscopic 

Easily sol H a O with decomp. 

Sol m HF (Weinland, Z anorg. 1899, 21. 
58.) 


7'ripotassium difluodiselenate, Se 2 Orl ? aKsH + 
H 2 0 

Dccomp. in the £yir; sol. m H 2 0 with de- 
comp ; sol. in HF. (Weinland.) 

7'nrubidlum difluoiiiselenate, Se 2 07F 2 Rb a H 
+H a O. 

Decomp, in the air; sol. in H a O with de- 
comp.; sol. m HF (Weinland, Z. anorg. 
1899, 21. 57 ) 


(Hill.) 
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Fluosilicic acid, H a SiF«. 

Sp. gr. of HsSiFo+Aq at 17 5° (H a O at 
17.5° = 1.000). 


% IIiSiP, 


Sp gr II ',o HjSiFb 

1.0101 20 

1.0324 22 

1.0491 24 

1 0601 26 

1 0834 2S 

1 1011 30 

1 1190 32 

1 1373 34 

1 1550 


Sp gr 


1.1748 
1.1941 
1 2136 
1.2335 
1 2537 
1.2742 
1.2951 
1.3162 


(Stolba, J pr. 90. 193.) 


+2H a 0. Very deliquescent, and sol. in 
HaO. (Kessler, C. R. 90. 1286 ) Solution 
decamp, into IIF and SiF 4 on evaporation, 
when it becomes concentrated. 


Fluosilicates. 

Most of the fluosilicates are sol in H a O, but 
the alkali salts (especially K) and the Ba salt 
are only b 1. sol. in H s O. 


Aluminum fluosiiicate, AI a (SiFo) a , 

Easily sol. m H a O. After evaporating to 
dryness, the residue is slowly but completely 
sol. in H a O. (Deville, A. ch (3) 61. 327.) 

Insol. in acetone, (Naumann, B. 1904, 37. 
4328.) 


1 pt. BaSiF# dissolves m 306 pts sat. 
NH 4 CI+Aq at 22°; m 361 pts. 15% solution 
of NH 4 CI; in 563 pts. sat. boiling NaCl+Aq; 
in 349 pts. 10% solution of NaCl at boiling 
temp.; m 2185 pts. 10% solution of NaCl at 
20°; in 1140 pts. 5% solution of NaCl at 20°. 
(Stolba.) 

Nearly absolutely insol. in alcohol. (Fre- 
senius.) 


Solubility in a mixture of II 2 0, alcohol (96%), 
HCl+Aq (20%), H a SiF»+Aq (3.7%). 
1 pt BaSiFo is sol. m pts. of solutions of 
given composition. 


H s O 

Alcohol 

IICl+Aq 

HaSlFfl 

+Aq 

BftSiFu 

60 

50 

0 

0 

37,219 

74.1 

25 

0 9 

0 

5,263 

70.8 

25 

4 2 

0 

2,860 

77 95 

20 

0 9 

1 15 

39,061 

73 0 

25 

0.9 

1 1 

70,679 

07.09 

0 

1.25 

1 66 

3,247 

75.0 

25 

0 i 

0 

16,914 


(Fiesemus, Z anal. 29. 143.) 


Cadmium fluosiiicate, CdSiF6+6H a O. 

Extremely sol, in H a O Easily sol. in 50% 
aloohol, (Engelskirchen, Dissert. 1903.) 

Caesium fluosiiicate, CsaSiFa 
Sol in 166 pts. HjO at 17°, and much less 
h2t H a O Insol. in alcohol (Preis, J. pr 
103. 410.) 

Calcium fluosiiicate, CaSiF a +2HaO 


f 


Mm, Topat. Insol m acids. 

Ammonium fluosiiicate, (NH 4 ) 2 SiF 6 . 

Sol. in 5.38 pts. H a O at 17.5° to form a solu- 
tion of 1.0961 sp. gr.; sol in 18 pts. hot 
HaO; sol in 45.5 pts alcohol of 31% (Stolba, 
C. C. 1877. 418.) 

Insol. in acetone. (Naumaun, B. 1904, 37. 
4329: Eidmann, C. C. 1899, II. 1014.) 

Sh'H.F, SiF^fNHdaSil,, NH 4 F. Sol : 
HaO, (Marignao, Ann. Min. (5) 15. 221.) 


Si sol. in, and partly deoomp. by H a O Sol. 
in HF and HCl+Aq. Sol in fluosilicic aoid 
without decomp. Easily sol. in 60% alcohol. 
(Fleischer.) 

Cerjum fluosiiicate. 

Very difficulty sol. m H a O, acetic, or fluo- 
sihoie acids. Insol, m alcohol. (Stolba, C. 
C. 1874. 130.) 

Chromium fluosiiicate. 


Barium fluosiiicate, BaSiFj 
Sol. in 3802 pts. cold H a O. (Fresemus, A. 
69. 120.) 

Sol. in 3731 pts. H 2 0 at 17.5°; in 8315 pts. 
at 21°; in 1175 pts. at 100° (Stolba, J. pr. 96. 


Deliquescent. (Berzelius ) 
Efflorescent. Sol. in H a O (Berlin ) 

Cobaltous fluosiiicate, CoSiF 6 +6H 2 0 
Easily sol. in H a O. (Berzelius.) 


22 .) 

Sol. in 040-733 pts. H a O containing a little 
HC1. (Fresemus.) 

488 pts HCl+Aq containing 4.26% HCI 
dissolve 1 pt. at 22°. (Stolba.) 

More sol. in HNOj+Aq than m H a O. 
(Fresemus.) 

272 pts. HNOj+Aq, containing 8% N a O s , 
dissolve 1 pt. at 22°. (Stolba.) 

1 pt. BaSiF e dissolves m 428 pts. sat. 
NIRCl+Aq: in 589 pta. sat. NH,C1+Aq+ 
2 vols H a O. (Mallet, Sill. Am. J. (2) 28. 48.) 


Cuprous fluosiiicate, Cu 2 SiF 9 . 

Insol. in H a O. (Berzelius, Pogg. 1. 199.) 

Cupric fluosiiicate, CuSiF t +6H a O. 

Deliquescent in moist, efflorescent in dry 
air. 

Sol. in 0.428 pt. H a O at 17°. Sp. gr. of 
solution sat. at 17° = 1.6241 
Sol. in 17 5 pts. aloohol of 62 vol % at 20°, 
in 160 pts. of 85% at 20°; in 617 pts. of 92% 
at 20°. (Stolba, J. pr. 102. 7.) 
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Insol. in methyl acetate. (Naumann, B 
1909, 42. 3790 ) 

Contains 6 >3 H 2 0 (Stolba.) 

•i-SJ'iHjO. (Knop and Wolf > 


Cupric fluosilicate phosphate, CuSiFo, 
Cu 3 (P0 4 ) 2 . 

Insol m I-I 2 0, but easily sol. in dil. HC1+ 
Aq (Thorpe and Rodger, Chem. Soc 56. 
320.) 


Glucinum fluosilicate. 


Mercurous fluosilicate, HgaSiFe. 

SI. sol in H»0 without deeomp (Lemaire, 
C.C. 1897, I. 1046.) 

+ 211.0 SI sol 111 H s O More easily sol 
m acidified H = 0, hut precipitated by HC1 + 
Aq. (Berzelius ) 

Mercuric fluosilicate, basic, HgSiFe, HgO + 
3H.O 

Decomp, by II 2 0, but sol, in weakest acids- 
(Berzelius, Pogg. 1. 200.) 


Known only in solution 

Iron (ferrous) fluosilicate, FeSiF e +6H 2 0. 
Easily sol. in H 2 0. (BerzeliUB.) 

Iron (ferric) fluosilicate, Fe 2 (SiF«) 8 . 

Sol. in H a O. (Berzelius.) 


Mercuric fluosilicate, HgSiF 6 -f-6H 2 0. 

Deliquescent, and easily sol. in H 2 0. 
(Fmkener, Pogg 111. 246.) 

Nickel fluosilicate, NiSiFo+6H 2 0. 

Easily sol. m II 2 0 (Mangnao, Ann. Min. 
(5) 16. 262.) 


Lead fluosilicate, PbSiF6+2H 2 0. 


-29.) 

+4H 2 0. (Marignac ) 

Lithium fluosilicate, Li 2 SiF 6 +2H 2 0. 

100 pis. HjO at 17° dissolve 73 pts crystal- 
line salt. (Marignac.) 

100 pis. cold H 2 0 dissolve 52 6 pts. crystals. 
Sol. in dil, alcohol. (Stolba, J, pr. 91. 456.) 
100 pts alcohol of 46 vol. % dissolve about 
4 pts , and 100 pts. alcohol of 79 vol % dis- 
solve about 0.4 pt. orystals (Stolba, Z. anal. 
3. 311.) 

Insol. in ether or benzene. 

Insol. in acetone. (Eidmann, C. C. 1899, 
II. 1014; Naumann, B 1904, 37. 4329.) 

Insol, in methyl acetate. (Naumann, B. 
1909, 42. 3700 ) 

Insol. in ethvl acetate. (Naumann7 B. 
1904, 37. 3601 ) 

Magnesium fluosilicate, MgSiFe+6H 2 0. 

Efflorescent. Sol in 1534 pts. cold H 2 0, 
forming a solution of 1.235 sp. gr. at 17 5°. 
Separates out Si0 2 on warming, which nearly 
all ledissolves on cooling. (Stolba, C. C. 
1877. 578 ) 

Magnesium fluosilicate silicate, Mg 6 Si 2 Fn>, 
.rMgsSiuOo. 

Mm Hwmite, Chondrodite. Gelatinises 
with HC1, or H 2 S0 4 +Aq. 

Manganous fluosilicate, MnSiF B +6H 2 0. 

Sol. in H 2 0. (Marignac, J. pr. 83. 202., 
100 pts. dissolve in 71.4 pts H 2 0 at 
17.5°, and sp. gr. of solution = 1.44825. Much 
' more sol. in hot H 2 0, and less sol m alcohol, 
the stronger the aloohol (Stolba, C. C. 1883 
292.) 


Potassium fluosilicate, K 2 SiF 5 . 

Sol. in 833 1 pts. H 2 0 at 17.5°, and 104.8 
pts. at 100°. (Stolba, J. pr. 103. 396.) Sol. 

3800 pts cold, and more easily sol. in hot 
: 2 0 (Fresenius.) 

More sol. m HCI+Aq than m H 2 0. 

Sol. in 337 pts. HCI+Aq of 26.5% at 14°; 

1 307 pts. of 25 7% at 15°; in 340 pts. of 14.1 
% at 14°; in 303 pts of 13.6% at 15°; in 327 
pts. of 9.6% at 14°; in 313 pts. of 9.2% at 
15°; in 376 pts. of 2.7% at 14°, in 319 pts. of 
2 4% at 15°; in 409 pts of 1.8% at 14 p . 
*ba, 1 c.) 

in 428 pts. sat, and 589 pts. dil. 

NH 4 C1+Aq (Mallet) 

Much less sol. in K 2 S0 4| KNO„ or KCI+ 
Aq, but more sol. in NH 4 C1+Aq than in H 2 0. 
(Stolba.) 

Sol m 24,066 pts. K 2 S0 4 +Aq containing 
0.92% K 2 S0 4 at 17°, in 17,858 pts. contaiiung 
~lo at 18°; in 19,530 pts. containing 5% at 

,0 ; in 10,721 pts. containing 1% at 17° 

Sol m 125,000 pts. KNOs+Aq containing 
18.4% KNOj at 15°, m 43,478 pts, containing 
8.7% at 15°; in 1735 pts. containing 8 8% at 
100°; m 35,814 pts. containing 4.3% at 15°; 
in 10,203 pts. containing 1 00% at 15°. 

Sol. in 40,070 pts KCl+Aq containing 25% 
KC1 at 17°; in 38,352 pts. containing 18.4% 
at 17°; in 41,254 pts. containing 13.4% at 14°; 
in 24,032 pts containing 6.7% at 12°; in 1200 
pts. containing 0.05% at 17°; in 1095 pts. 
containing 0.45% at 18°. 

Sol. in 358 pts. NH 4 C1+Aq containing 26.3 
%NH 4 C1 at 17°; in 306 pts. containing 15% 
at 15°; m 339 pts. containing 10% at 15°; m 
436 pts. containing 5% at 15°. (Stolba, J. pr. 
103. 306 ) 

Insol. in liquid CO«. (Buchner, Z. pbys. 
Ch. 1906, 64. 674.) 

Insol. m liquid NH S . (Gore, Am, ch. J. 
1898, 20. 829.) 

Completely pptd. from aqueous solution by 
an equal vol of alcohol. 
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SI. sol m benzomtnle (Naumann, B 
1914, 47. 1369.) 

Insol in methyl acetate (.Naumann, 'B. 
1909, 42. 3790 ) 


Rubidium fluosilicate, Rb.SiFr,. 

Sol. m 025 pts II 2 0 at 20°, and 73 05-74 5 
pts at 100°. More sol m acidified water 
Insol. in alcohol. (Stolba, J. pr 101. 1.) 

Insol. in H»0. (Eggelmg, Z. anorg 1905, 
46. 175.) 

Less sol. in H»0 than Iv~SiF 0 (Gossner, 
Zeit Kryst. 1904, 38. 149 ) 

Silver fluosilicate, Ag 2 SiF 8 +4H»0 
Deliquescent. Easily sol. m HaO. (Marig- 
nac, Ann Min. (.5) 16. 221.) 

Sodium fluosilicate, Na«SiF 8 

Much more sol in H s O than K 2 SiF 8 , es- 
pecially m liot HaO. Addition of acid does 
not increase solubility. (Berzelius ) 

Sol in 153.3 pts H»0 at 17.5°, and 40.06 
pts. at 100°. Easily forms supersaturated 
solutions (Stolba, Z. anal. 11. 199 ) 

Much less sol. in N.aCl+Aq than m H 2 0. 
(Stolba, J. pr. 1865 (1) 96. 20 1 
Precipitated completely from aqueous solu- 
tion by alcohol (Rose ) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790.) 

Strontium fluosilicate, SrSiF 8 +2H 2 0 
Sol. in cold H 2 0, but decomp. somewhat on 
heating Sol in 31 06 pts II 2 0. (Fresemus.) 

Easily sol. in acidified H 2 0 without de- 
comp. Sol, in alcohol 


Solubility in a inreture of H 2 0, alcohol (96%), 
HCI+Aq (20%) H-SiF.+Aq (3.7%). 
1 pt SiSiF t is sol. m pts of solutions of 
given composition. 



Thallous fluosilicate, T1 2 SiF 6 +2H 2 0. 

Very easily sol. in H 2 0. (Kuhlmann.) 

Thorium fluosilicate, Th(OH) 2 SiF 0 (?) 
(Cleve ) 

Tin (stannic) fluosilicate, SnF 4 , SiF,. 

\ery easily sol. 111 H 2 0. (Berzelius.) 


Uranyl fluosilicate. 

Very si sol in acids. (Berzelius) 

Sol in alcohol (Stolba, Z. anal 3. 71.) 

Vanadium fluosilicate. 

Deliquescent Sol inH 2 0, (Guyaid, Bull. 
Soe (2) 26. 352 ) 

Yttrium fluosilicate. 

Insol in puie, sol. in acidified H 2 0. 
(Bei zebus ) 

Zinc fluosdicate, ZnSiF 8 -f-6H 2 0. 

Very easily sol. in H 2 0 (Berzelius.) 

Zirconium fluosilicate. 

Sol. in II 2 0. Solution clouds up on boiling. 
(Berzelius.) 

Fluostannic acid. 

Ammonium fluostannate, (NH^SnFa 
Sol 111 H a O. (Marignac, Ann. Mm. (5) 16. 
224) 

4 NH 4 F, SnF, Sol. in H 2 0 (Marignac.) 

Barium fluostannate, BaSnFa 
Slowly sol. in H 2 0. 

+3H 2 0 Sol. m 18 pts. H 2 0 at 18°. 
(Marignac, Ann Min. (5) 16. 246.) 

Decomp, by warming with H 2 SO* with 
evolution of HF. (Emich, M. 1904, 26. 1912.) 

Calcium "’fluostannate, CaSnF 8 -|-2H 2 0. 

Sol. in H 2 0 (Marignac, Ann. Min. (5) 16. 
256.) 

Cadmium fluostannate, CdSnF 8 +6H 2 0. 
Sol.inH 2 0. (Marignac,) 

Cobaltous fluostannate, CoSnF 6 -l-0H 2 O. 
(Gossner, Zeit. Kryst 1907, 42. 482.) 

Cupric fluostannate, CuSnF 8 +4H 2 0. 

Not deliquescent. (Mangnao, Ann. Mm. 
(5) 16. 291) 

Lithium fluostannate, Li 2 SnF6+2H 2 0. 

Sol. in H 2 0. (Marignac, Ann. Min. (5) 16. 
242) 

Magnesium fluostannate, MgSnF 8 +6H 2 0 
Not deliquescent. Sol. in H 2 0. (Marig- 
nac, Ann. Mm. (6) 16. 256.) 

Manganous fluostannate, MnSnF 8 +6H 2 0. 
Slowly' efflorescent. (Marignac.) 

Nickel fluostannate, NiSnF 8 -)-6HsO 
Sol. in H 2 0. (Marignac, Ann Mm. (5) 16. 
262.) 
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potassium fluostannate, K 2 SnF»+H 3 0. 

Two modifications — (a) Thin •plates. Sol 
ill 2.3 pts HaO at, 100°, and m 15-16 pts at 
1S°# (Marignac ) 

(b) Oclahedra Sol in 3 pts. H 2 0 at 100°, 
and 27 pts at 18° (Marignac.) 

Sol. m hot H 2 0. Can be crvst from hot 
HaO. With cono. H s S0 4 , HF is evolved. 
(Emich, M. 1904, 25. 911 ) 

Potassium hydrogen fluostannate, 3KF, HF, 
SnF 4 . 

Sol. in H 2 Q. (Marignac ) 

•Silver fluostannate, Ag 2 SnF 6 +4H 2 0. 

SI. deliquescent. Easily sol. m II 2 0, 
(Marignac.) 

Sodium fluostannate, Na 4 SnF 9 . 

Sol. m 18-19 pts. H 2 0 at 20°. (Marignac ) 
Strontium fluostannate, SrSnF 9 +2H 2 0. 

Sol, m 5,5 pts. HsO at 18° (Mangnac.) 
Zinc fluostannate, ZnSuF 0 +6H 2 O. 

Sol. m H 2 0. (Maiignao.) 

Fluosulphonic acid, HSOsF. 

See Sulphuryl hydroxyl fluoride. 

Ammonium fluosuiphonate, FSO s NH 4 . 

Easily sol. in H 2 0 from which it can be 
cryst. 

Sol. in ethyl aloohol, more sol. in methyl 
alcohol Can be cryst. from abs alcohol, 
(Traube, B. 1913, 46. 2528.) 

.Sodium fluosuiphonate, FSO,Na 
Hydroscopic. 

Sol. m aloohol and acetone (Traube.) 
Fluosulphuric acid. # 

Tncassium difluodisulphate, S 2 07F 2 CsaH+ 
H 2 0. 

As the K salt. (Wemland, Z. anorg. 1899, 
'21. 53.) 


(NH 4 ) 3 TaF„. (Balke, J. Am. Chem. Soc. 
1905, 27. 1151.) 

Caesium fluotantalate, CsTaF 9 . 

Can be iccryst. from IIF+Aq (Balke.) 
Cs 2 TaF 7 . Cun not be reciyst. from H 2 0 as 
it tends to go into CsF, TaF,. (Balke, J. 
Am. Chem. Soe. 1905, 27. 1151.) 

15CsF, TaF,. SI. sol. m H 3 0. (Penning- 
ton, J. Am. Chem. Soc. 1896, 18. 50.) 

Calcium fluotantalate. 

Difficulty sol. in H a O (Berzelius,) 

Cupric fluotantalate, CuTaFr+dH.O 
Deliquescent Easily sol m II, O (Marig- 
nac, A ch (4) 9. 294 

Lead fluotantalate. 

Difficulty sol m H.O (Berzelius ) 

Lithium fluotantalate, LiF, TaF,+2H,0. 

Can be recryst. from cone IIF. (Balke, J. 
Am. Chem Soc. 1905, 27. 1143.) 

Potassium fluotantalate, K 2 TaF7. 

SI sol. m cold, much more easily in hot 
H a O Decomposes, with formation of a 
white precipitate on boiling (Berzelius,) 
Much more sol in HF+Aq. 1 pt. of the 
salt is sol. in 200 pts. IisO containing a trace 
of HF, and m 150-160 pts. of HaO containing 
a little more HF. (Marignac, A. ch. (4) 9. 
267.) 

Potassium hydrogen fluotantalate, KF, HF, 
TaF, (7) 

Sol. in HaO. (Berzelius.) 

Rubidium fluotantalate, Rh/TaF, 

Sol. in HF+Aq. (Pennington, J. Am. Ch. 
Soc. 1896, 18. 58.) 

3RbF, 2TaF,. (Balke, J. Am. Chem. 
Soe 1905, 27. 1151.) 

Sodium fluotantalate, 3NaF, TaF,. 

Easily sol. in HaO. 

Na 2 TaF7+H 2 0. Sol.mHaO. (Marignac.) 


Tnpotassium difluodisulphate, 
S 2 0,F 2 K s H+H 2 0. 

Sol. m HF; quite stable m air; sol in H 2 0 
with dccomp. (Wemland, Z. anorg. 1899, 
■21. 51.) 

Trirubidium difluodisulphate, S 2 0 7 R 2 Tb,H 
+H 2 0. 

Sol in IIF. (Wemland, Z. anorg. 1899, 21. 
63) 


Thallous fluotantalate, TljTaF 7. 

Sol in HjO. On boiling the aqueous solu- 
tion tantalie acid separates 
Decomp. by cone. H 2 S0 4 Difficultly 
sol. in cold, easily sol. in hot IIF (Ephraim. 
B. 1909, 42. 4461 ) 


Zinc fluotantalate, ZnTaF7+7H 2 0 

Veiy deliquescent Sol. m II 2 0 (Marig- 
nac, A. ch. (4) 9. 249.) 


Fluotantalic add. 


Fluotelluiic acid. 


Ammonium fluotantalate, (NH 4 ) 2 TaF 7 . 

Very sol. in .HaO. (Mangnac, A. ch. (4) 9. 
272.) 


Ammonium fluotellurate, NH 4 TeF,+HaO. 

Decomp. by HaO. (Htigbom, Bull. Soc. 
(2) 35. 60.) 
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Barium fluotelluxate, Ba(TeF 6 )s+H 2 0. 

As above. 

Potassium fluotellurate, KTeFi. 

As above. 

Te0 8 FjKi!+3II 2 0. Stable in dry air; only 
si. sol. in HaO with decomp.; sol. in IFF 
(Weinland, Z. nnorg. 1899, 21. 01.) 

Rubidium difluotellurate, TeQ a F 2 Rb 2 +3H 2 0. 

SI. sol in II ,0 with deeonip Sol m HF, 
(Weinland, Z. anorg 1899, 21. 62.) 

Fluotitanic acid. 

Known only in solution as titanium hydro- 
gen fluoride. 

Ammonium fluotitanate, (NH 4 )aTiF 6 . 

Sol. in H 2 0 (Marigimc.) 

3NIF 4 F, TiF 4 . Sol in HaO. (Mangnac.) 


Ammonium fluosejuititanate, 6NH 4 F, Ti 2 F 0 . 

Easily sol. in HaO. SI sol. in NH 4 F+Aq. 
(Peteisen, J. pr. (2) AO. 54 ) 

Insol. m NHaF+Aq. (Piccuu, C. R. 97. 
1004 ) 

4NH 4 F, TiaFo. Properties as the cor- 
responding K salt. (Piccim, B. 18. 257 R.) 


Barium fluotitanate, BaTiFo. 

Very si. sol. m H s O. More easily sol. in 
dll. HN0 3 or HC1. (Engelskirchen, Dissert 
1903.) 

+ ^HaO. (Emich, M. 1904, 25. 907.) 


Cupric fluotitanate potassium fluoride, 
CuTiF„, KF+4H a O. 

As the above salt (Mangnac ) 

Ferrous fluotitanate, FeTiF 9 +6H a O 
Sol, m IDO. (Weber, Pogg. 120. 287.) 

Ferric fluotitanate. 

Decomp. by HjO. (Berzelius ) 

Lead fluotitanate. 

Easily sol. m H 2 0. (Berzelius.) 

Lithium fluotitanate, LizTiFo-f^H^. 

Very sol. m H«0. (Engelskirchen, Dissert, 

1903.) 

Magnesium fluotitanate, MgTiF 6 -|-6H 2 0. 

Easdy sol. in cold H 2 0. (Marignao, Ann. 
Min. (5) 16. 257 ) 

Nickel fluotitanate, NiTiF 6 +6H s O, 

Easily sol. m H 2 0. (Weber, Pogg. 120. 
282.) 

Potassium fluotitanate, K 2 TiF 0 . 

Difficultly sol. in cold, much more easily in 
hot H a O. 

100 pts. HjO dissolve at: 

0° 3° 6° 10° 14° 20° 

0.556 0 067 0.775 0.909 1.042 1.28 pts. K 2 TiF 5 . 
(Marignao, A. oh. (4) 8. 05.) 


Cadmium fluotitanate, CdTiF«-)-6H 2 0. 

Extremely sol in H-O. Easily sol. in 60% 
alcohol. (Engelskirchen, Dissert 1903.) 


Cassium fluotitanate, Cs 2 TiF 9 . 

More sol in hot than cold H a O and much 
more sol. than the Rb comp. (Engels- 
kirehen, Dissert. 1903.) 

4CsF, TiFi. More sol in H 2 0 than 
Csi 6 TaF 2 o and is not decomp. by pure H 2 0. 
(Pennington, J. Am. Chem. Soc. 1890, 18. 
60.) 


Calcium fluotitanate, CaTiF 8 +3H 2 0 
Decomp. by pure H 2 0. Sol. witliout de- 
comp 111 acidified H 2 0 (Berzelius ) 
Separates a precipitate with cold H a O, 
which dissolves on heating. (Mangnac, Ann. 
Min. (5) 16. 250.) 

Cupric fluotitanate, CuTiF 9 +4H 2 0. 

Sol. in pure II 2 0 with partial decomp.; 
easily and completely sol. in acidified H 2 0. 
(Berzelius.) 


>1 in*78.6 pts H 2 0 at 21°. Sol in acids. 
(Piccim, Gazz. eh. it. 1S86, 16. 101 ) 

Sol. in 78 pts. HiO at 20°; 9,4 pts at 100°. 
By addition of small amount of HF, the 
solubility is increased. (Weiss and Kaiser, 
Z. anorg. 1910, 65. 354.) 

Sol. in HF. (Marchetti, Z, anorg. 1895, 

10 . 00 .) 

-t-H a O. Much less sol. m H 2 0 in presence 
of KBr or KI. (Hall, J. Am. Chem, Soo. 
1904. 26. 1246 ) 

Sol m H»0 or HF with decomp. (Mar- 
chetti, Z. anoig. 1895, 10. 66.) 


Potassium fluosesfluititanate, 4ICF, Ti 2 F 6 . 

Scarcely sol. m H 2 0, sol. in dil. acids. 
(Piccim, B. 18. 267 R.) 


Rubidium fluotitanate, Rb 2 TiF 6 
Very si. sol. m cold, somewhat more sol. m 
hot H 2 0, (Engelskirchen, Dissert. 1903.) 

Silver fluotitanate. 

Very deliquescent. (Marignao.) 


Cupric fluotitanate ammonium fluoride, 
CuTiFj, NH 4 F+4H 2 0 
Efflorescent. Easily sol. in H 2 0, (Marig- 
nao, Ann. Min. (5) 16. 267.) 


Sodium fluotitanate, Na a TiF s . 

Much more sol, in H s O than the corre- 
sponding potassium salt. (Marignao, Ann. 
Min. (5) 16. 238.) 
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Sodium hydrogen fluotitanate, Na«TiF 6 , 
NaHF a . 


Fluoxycolumbic acid. 


Sol mHsO, (Marignac.) 

Strontium fluotitanate, SrTiFo+2H 2 0. 

Sol. m cold H 2 0, Solution clouds up on 
heating. (Marignac ) 

Zinc fluotitanate, ZnTiF e +6H 2 0. 

Sol. in H 2 0. (Marignac, A. ch. (3) 80. 
304 ) 

Fluovanadic acid. 


Ammonium fluoxycolumbate, 3NH 4 F, CbOFj. 

Cubic salt. Sol. in H»0. (Marignac, A. 
ch. (4) 8. 38.) 

2NH 4 F, CbOFj. Lamellar sail. Much 
more sol, in II 2 0 than 2KF, CbOFj. (M.) 

5NI4iF, 3Cb0F a +H 2 0. Hexagonal salt. 
(M.) 

NH t F, CbOFj. Rectangular salt. (M.) 


Ammonium fluoxycolumbate columbium flu- 
oride, 3NH4F, CbOFa, CbF E . 

(Mangnac.) 


Ammonium fluoyanadate, 3NH 4 F, YF 8 . 

Moderately sol. m H 2 0. More easily sol. 
m dil. acids Nearly insol. in alcohol or MF 
+Aq. (Petersen, J. pr. (2) 40. 52.) 

2NH4F, VF 3 +H 2 0. Easily sol. in H s O. 
SI. sol. m alcohol. (Petersen.) 

NH 4 F, VF 3 +2H s O. As above. (Peta-- 


Cadmium fluovanadate, CdF 2 , VFj+7H 2 0. 

Very si. sol. m H 2 0. (Piccini and Giorgis, 
Gazz. oh. it. 22, 1. 89.) 


Cobalt fluovanadate, CoF 2 , VF 3 +2H 2 0. 

Sol. m H 2 0 without decomp. (Petersen, 


Nickel fluoyanadate, NiF s , VF S +2H 2 0. 

As the Co salt. (Petersen.) , 

Potassium fluoyanadate, 2KF, VF>+H a O. 

SI. sol. in H 2 0; easily sol. in acids. Insol. 
in KF+Aq. (Petersen, J. pr. (2) 40. 51.) 

Potassium fluovanadate fluoxyvanadate, 
4KF, VF S , VOFj. 

Easily sol. m H 2 0, and still more easily in 
HF+Aq. SI. sol. in KF+Aq. (Petersen, J. 
pr. (2) 40. 274.) 

Sodium fluovanadate, 5NaF, 2VF,+HjO. 
As the potassium salt. (Petersen.) 


Thallous fluovanadate, T1F, VF s +2HaO. 
Easily sol. in H 2 0. 

Sol. with decomp, in cone. n 3 S0 4 , dil. 
HNO„ or cold dil. HC1. 

Insol. m NaOH+Aq. (Ephraim, B. 1909, 
42. 4460 ) 

... n cone. H2SO4, dil. i 
HC1 with decomp. 

Insol. in cold or hot NaOH+Aq. 
(Ephraim, B. 1909, 42. 4461.) 


Zinc fluovanadate, ZnF 2 , VF S +7H 2 0. 

SI. sol. m cold H a O. Decomp, on heating. 
(Piccini and Giorgis.) 


Cupric fluoxycolumbate, CuF 2 , CbOFj + 
4HjO. 

SI. deliquescent. Sol. in H 2 0. (Marignac, 
A. cb. (4) 8. 42.) 


. Decomp, by HjO into above 


Potassium fluoxycolumbate, 2KF, CbOFj + 

HjO. 

.il. in 12.5-13 pts, II 3 0 at 17-21°. Much 
more sol. in hot HjO, or HaO containing HF. 
(Marignac.) 

3KF, CbOFj. 
salt. (M.) 

5KF, 3CbOF s +H s O Sol. in HaO. (M.) 
4KF, 3CbOF,+ HjO. Sol. in H s O. (M.) 
3KF, 2Cb 2 0t+5H 2 0. SI. sol. in HjO. 
(Petersen, J. pr. (2) 40. 287.) 

KF, CbjO s +3HjO. SI. sol. in HjO. (Pe- 
teisen ) 

2KF, 3Cb0 2 F. Insol. in H 2 0. Sol in HF. 
(Kruss and Nilson, B. 20. 1689.) 

See also Fluoxypercolumbate, potassium. 


Potassium hydrogen fluoxycolumbate, 3KF, 
HF, CbOFj. 

Sol. in HaO. (Marignao) 

Sodium fluoxycolumbate, 2NaF, CbOFj + 

2HjO. 

Sol. in HaO. 

NaF, CbOFj+HaO. (Marignao.) 

Zinc fluoxycolumbate, ZnF 2 , CbOFj +6H s O. 

Sol. m HaO. (Marignac, A. ch. (4) 8. 
41.) 

Fluoxyhypomolybdic acid. 

Ammonium fluoxyhypomolybdate, MoOFj, 
2NH,F. 

Decomp, by HaO. (Mauro, Gazz. oh. it. 
19. 179.) 

3MoOFj, SNHjF+HaO. Decomp, by 
H a O. (Mauro.) 

Cupric fluoxyhypomolybdate, CuF a , MoOFj+ 

Deliquescent. Sol. in H 2 0. (Mauro, 
Beal. Ac. Line. 1892, 1. 194.) 
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Potassium fluoxyhypomolyb date, MoOFa, 
2KF+H a 0. 

Sol. in IIjO with decomp. 

Sol. in HF or HC1 + Aq (Mauro and Pana- 
bianco, Gazz. ch, it. 12. 80.) 

3MoOF Sl 5KF+H a O. Sol. in H a O with 
decomp. (Mauro, Gazz. ch. it. 19. 179.) 

Thallous fluoxyhypomolybdate, 2T1F, 
MoOFj. 

(Mauro, B. 1894, 27R. 109.) 

Zinc fluoxyhypomolybdate, ZnF a , MoOFa + 


Cobaltous fluoxymolybdate, CoF 2 , M0O2F2+ 
6H.O. 

Sol. in H»0. (Delafontame, J. B. 1867. 
236.) 

Cupric fluoxymolybdate, CuF 2 , Mo0 2 F 2 + 
4IIoO. 

Deliquescent. (Mauro, Real, Ac. Line. 

1892, 1. 194. 

Nickel fluoxymolybdate, NiF 2 , MoO s F 2 + 
6H a O. 

Sol. in H 2 0. (Delafontaine, J. B. 1867/" 


Rapidly deliquescent. Sol. m H 2 0. 
(Mauro, Real. Ac. Line. 1892. 1. 194.) 

Fluoxyhypovanadic acid. 

See Fluoxyvanadic acid. 

Fluoxymanganic acid. 


Potassium fluoxymolybdate, 2KF, Mo0 2 F 2 + 
H a O. 

Easily sol. in boiling H 2 0. 

Sol in H„>0 with denomp Sol in HF 
(Maichetti, Z anorg 1895, 10. 68.) 

KF, Mo 0 2 F 2 +H 2 0. Gradually efflores- 
cent. (Delafontame.) 


Ammonium fluoxymanganate, (NH 4 ) a MnOF 4 . 

Preoipitate. (Nickli-s.) 

Potassium fluoxymanganate, K a MnOF 4 . 
Precipitate. (Nicklea, C. R. 65. 107.) 


Rubidium fluoxymolybdate, 2RbF, 2MoO a F a 
-I-2H3O. 

Sol in cold, more sol. in hot H a O. (Dela- 
fontaine.) 


Sesgw'fluoxymanganic acid. 

Potassium sesguifluoxymanganate, 
K 4 Mn a OF 8 =4KF, Mn a OF,. 

Precipitate. (Nickl&s.) 

Fluoxymolybdic acid. 

See also Fluoxyhypomolybdic, and fluoxy- 
permolybdic acids. 


Sodium fluoxymolybdate, NaF, MoO a Fa+ 
J^HaO. 

Sol. in H a O. (Delafontaine.) 

Thallous fluoxymolybdate, 2T1F, MoO a F a + 
H a O. 

Sol. in hot H a O. (Delafontaine.) 

Zinc fluoxymolybdate, ZnF a , MoO a F a -f-6H a O. 
Sol. in H a O. (Delafontame.) 


Ammonium fluoxymolybdate, NH 4 F, 
MoOaF a . 

Sol. in HaO. (Mauro, Gazz. ch. it. 20. 
109.) 

-f-H a O. More sol. in HaO than 2NH 4 F, 
MoOsFj. (Delafontaine, N. Arch. Soi. ph. 
nat. 30. 250 ) 

Correct formula is 3NH4F, MoOaFa. 
(Mauro, Gazz. ch, it. 18. 120 ) 

2NH 4 F, MoOaFa. Much more sol. than 
2KF,MoOjF 2 . (Delafontaine.) 

3NH 4 F, MoOaFa. Sol. in H a O. (Mauro.) 
5NH 4 F, 3MoO a F a +HaO. Sol. in H a O. 
(Mauro, Gazz, ch. it. 20. 109.) 

Ammonium fluoxymolybdate molybdate, 
MoOaFa, 4NHLF, (NH 4 )aMo0 4 . 

Sol. in H a O, but with decomp. (Mauro, 
Gazz.ch.it. 18. 120.) 


Fluoxypercolumbic acid. 

Potassium fluoxypercolumbate, 2KF, CbOaFa 
+H a O. 

(Piccini, Z. anorg. 2. 21.) 

Sol. in HaO with decomp. 

Sol. in HF. (Morchetti, Z. anorg. 1895, 
10. 67.) 

Fluoxypermolybdic acid. 

Ammonium fluoxypermolybdate, MoOjFj, 
3NH 4 F. 

Sol. in HaO. (Piccini, Z. anorg. 1. 51.) 

Csesium fluoxypermolybdate, MoOaFa, 2CsF 
+HaO. 

(Piccim ) 


Cadmium fluoxymolybdate, CdF a , MoOaFa+ 
6H a O. 

SI. efflorescent. (Delafontaine, J. B. 1867. 
236.) 


Potassium fluoxypermolybdate, MoOaFa, 
2KF+H a O. 

Not very sol. in H 2 0;_ more sol. in HF+ 
Aq without decomp. (Piocini.) 
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Rubidium fluoxypermolybdate, MoO a F 2 , 
2RbF+H 3 0. 

Somewhat more aol. in H 2 0 than Iv salt. 
Easily sol. in HF+Aq. (Piceini.) 

Fluoxypertantalic acid. 

Potassium fiuoxypertantalate, 2KF, Ta0 2 F a 
+H 2 0. 

Sol. in H 2 0. (Piccini, Z. anorg. 2. 21 ) 

Fluoxypertitanic acid, Ti0 2 F 2 , HF. 

Known only in solution. (Piccini, B. 18. 
255 R) 


NH 4 F, AVOjFo+HjO. Decomp. by H ? 0 
Crystalhses unchanged from 1I 2 0 containing 
HF. (Marignac.) 

Ammonium fluoxytungstate tungstate, 
4NH 4 F, W0 2 F«, (NH 4 ) 2 \V0 4 . 
Incompletely sol. in H a O. Residue dis- 
solves in NIROH+Aq. (Mangnac.) 

Cadmium fluoxytungstate. 

Very sol. in H 2 0. (Marignac.) 

Cupric fluoxytungstate, CuF 2 , W0 2 F 2 -f4H 2 0. 
Very sol. in H a O. (Mangnac, C. R. 65. SSS. 


A mm onium fluoxypertitanate, Ti0 2 F 2 , 
2NH 4 F. 

Very unstable. (Piocini, Gazz. ch. it. 17. 
479.) 

TiOaFj, 3NH 4 F. Sol. in H 2 0. 

Sol. in H 2 0 2 . (Piccnu, Z. anorg. 1895, 10 
4390 

2Ti0 2 F 2 , 3NH 4 F. Sol. m H s O. (Piccini, 
B. 18. 698 R.) 

Barium fluoxypertitanate, TiOjFj, BaFj. 

Precipitate. Easily sol. in acids. (Piccmi, 
B. 18. 698 R.) 

2TiOjFs, 3BaF 2 Insol in H 2 0; sol. in dil. 
acids. (Piccim, Gazz ch. it. 17. 479.) 

Potassium fluoxypertitanate, Ti0 2 F 2 , 2KF. 
Sol. in H 2 0. (Piocini. B. 21. 1391.) 

Sol. in H 2 0 2 . (Piocini, Z. anorg. 1895, 10. 
438.) 


Fluoxypertungstic acid. 


Potassium fluoxypertungstate, 2KF, WO.F+ 

HjO. 

(Piccini, Z. anorg. 2. 11.) 


Fluoxytantalic acid. 

See also Fluoxypertantalic acid. 

Ammonium fluoxytantalate, 3NH 4 F, TaOF 2 . 

Easily sol, in H 2 0. The solution clouds up 
by standing or on warming. (Joly, C. R. 81. 
1266.) 


Cupric fluoxytungstate ammonium fluoride, 
CuF 2 , WO„F 2 , NH 4 F+4H 2 0. 

Sol. in H a O. (Mangnac.) 

Manganese fluoxytungstate. 

Veiy sol. in H 2 0. (Marignac.) 

Nickel fluoxytungstate, NlF 2 , 'W0 2 F 2 + 
10H 2 O. 

Deliquescent. Very sol. in H 2 0. (Mang- 
nac ) 

Potassium fluoxytungstate, KF, W0 2 F 2 + 

Can be recrystallisfid without decomp. only 
from HaO containing HF. (Marignac, A. ch, 
(3) 69. 70.) 

2KF, W0 2 F 2 +H 2 0. Difficultly sol. in 
cold, more easily in hot H 2 0, (Berzelius ) 
Sol. in 17 pts. H 2 0 at 15°. (Mangnao.) 
Can be recrystaflised without decomp. 
from H a O, or HjO oontainmg HF. (Marig- 
nao.) 

Sol. in IliO with decomj). Sol, in HF. 
(Marohetti, Z. anorg 1895, 10. 71.) 

See also Fluoxypertungstate, potassium. 

Silver fluoxytungstate. 

Very easily sol. in H 2 0. (Marignac ) 

Sodium fluoxytungstate, 2NaF, W0 2 F 2 . 

More sol. in H 2 0 than the corresponding Iv 
compound. (Berzelius.) 


Fluoxytitanic acid. 

See also Fluoxypertitanic acid. 

Barium fluoxytitanate, TiOF 2 , BoF 2 . 

Insol. m HaO: sol. in dil, acids. (Piccim, 
Gazz. ch. it. 17. 479.) 

Fluoxytungstic acid. 

’ Ammonium fluoxytungstate, 2NH 4 F, WO t F a . 

Very sol. m H s O. (Marignac, A. ch. (3) 69. 
65.) 


Thallous fluoxytungstate, T1F, W0 2 F 2 . 

Insol. in H 2 0. Deoomp. by H a O. 
(Ephraim and Heymann, B. 1909, 42. 4463.) 

2T1F, W0 2 F 2 . Insol in H 2 0 but decomp. 
thereby. (Ephraim and Heymann, B, 1009, 
42. 4462.1 

3T1F, 2W0 2 F„. Insol. in H„0 Decomp. 
by acids. (Ephraim and Heymann, B. 1909, 
42. 4462.) 

Zinc fluoxytungstate, ZnF 2 , AV0 2 F 2 -)-10H 2 0. 
Veiy sol, in H 2 0. (Marignac.) 
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Fluoxyuranic acid. 

Ammonium fluoxyuranate, 3NH 4 F, UO a F a 
Easily sol. in H a O, less in HF. Insol. in 
alcohol. (Bolton,) 

100 g. solution sat. at 27° contain 10.11 g. 
salt. 

100 g. solution sat, at 81.3° contain 20.71 g. 
salt. 

(Burger, Dissert. 1904.) 

Barium fluoxyuranate, 3BaF a , 2UO a F a + 
2HaO. 

Traces dissolve in hot H a O. Easily sol. in 
dll. acids. (Bolton.) 


Potassium fluoxyuranate, 3KF, UO a F 2 . 

Sol. in 8 pts H a O at 21°. Insol. in alcohol 
and ether. (Bolton, J. pr. 99. 269.) 

Does not exist. (Smithells, Chem. Soc. 43. 
125.) 

4KF, UOjFa. Insol. in H,0. Easily sol. in 
dil. acids. (Ditte, C. R. 91. 115.) 

5KF, 2UO2F5. (Baker, Chem. Soc. 36. 
760.) 

3KF, 2U0 2 F a +2H a 0. (Baker.) 


V a 0 6 , 8NH4F +4H a O. As above. 

V a O t , 4NH 4 F+4H a O. As above. Sol. 1 
H a O. 


Ammonium hydrogen fludioxyvanadate, 
7NH 4 F, HF, 4VO s F. 

Verv sol. in H 2 0. (Petersen, J. pr. (2) 40. 
284.) " 


Ammonium hydrogen influoxyvanadate, 
3HF, 9NH 4 F, 5VOF 3 . 

Easily sol. m H 2 0. 81. sol. in MF+Aq. 
(Petersen, J.pr. (2) 40. 280.) 

3NH 4 F, 3HF, 2VOF 2 . Sol in H s O. 
(Baker, Chem. Soc. 33. 388.) 

Identical with 3HF, 9NH 4 F, 5VOF,. 
(Petersen.) 


Barnnn fluoxyvanadate, BaF 2 , V0 2 F. 

Ppt. (Ephraim, Z. anorg. 1903, 36. 79.) 

Cadmium fluoxyvanadate, CdF 2 , VOF a + 
7H a O. 

“Hypovanadate.” As the Co salt. (Pic- 
cini and Giorgis.) 


Sodium fluoxyuranate, NaF, UO a F 2 . 

+2H a O. Not efflorescent 
+4H a O. Insol. in H a O and dil. acids. SI. 
sol. in cone. HCl+Aq. Sol. in cone. H a S0 4 . 
(Bolton, J. B. 1866. 212.) 

4NaF, UO,F ? . (Ditte.) 

Does not exist. (Smithells, Chem. Soc 
43. 125.) 


Cobalt fluoxyvanadate, CoF a , VOF a +7H a O. 

“Hypovanadate.” Sol in H a O. (Piocini 
and Giorgis.) 

Nickel fluoxyvanadate, NiF a , V0F a +7H 2 0. 

“Hypovanadate.” As the Co salt. (Picomi 
and Giorgis ) 


Fluoxyvanadic acid. 


Ammonium fluoxyvanadate, 12NH 4 F, V a Os> 
2VOF». • 

Easily sol. in H a O, and not attacked by 
cold cone. H 2 S0 4 . (Baker, Chem. Soc. 33. 

Formula is 3NH 4 F, VO a F. (Petersen, J. 
pr. (2) 40. 289.) 

^ 3NH 4 F, VOjF. Sol. m H a O. (Petersen, 

Much less sol. in H a O in presence of NH 4 F. 
(Piecim and Giorgis, Gazz. ch. it. 27. 1. 65.) 

+H a O. (Piecim and Giorgis, Gazz. eh. it. 
1892, 22. 55.) 

3NH 4 F, VOF a “Hypovanadate” Quite 
sol. in H a O. Very si. sol. m MF+Aq. Less 
sol. in alcohol than in H a O, (Petersen, J. 
pr. (2) 40. 195.) 

2NHiF, VOF a . Sol. in H a O. (Petersen.) 
+H a O. (Piocini and Giorgis.) 

7NH 4 F, 4VOF a +5H a O. very sol. in H s O. 
(Petersen,) 

3NH 4 F, 2VO a F. Sol. in H a O without de- 
comp. Sol, in oonc. HF+Aq. (Piecini and 
Giorgis, Gazz. ch. it. 24. 1. 68 ) 

3NH 4 F, 2VOF,+H a O. Sol. m H,0 with 


V 2 Oj, 2NH 4 F. (Ditte, C. R. 106. 270.) 


Potassium fluoxyvanadate, 7KF, 3VOF 2 . 

Very si. sol. in H 2 0 and MF +Aq. j Easily 
sol. in dil. acids. (Petersen, J. pr.‘(2) 40. 
’09.) 

2KF, VOF a . As above. (Petersen,) 

2KF, 2V a Oj+8H a O. Sol. m H a O and 
a S0 4 . (Ditte, C. R. 105. 1067.) 

2KF, 3V 4 0 5 +5H a 0. As above. 

2ICF, 4V a O e +8H a O. As above. 

4KF, V a O s . Less sol. than 4KF, 3V 2 0 5 . 
+2H a O, and +3H a O. Sol. in H 2 6. 

410?, 3V a 0 6 +4H a 0, and +6H a O. Less 
sol. than 2KF, 3V 2 0 5 +5H a 0. 

8KF, V a Os+2H a O, and +3H a O. Sol. in 
H a O. 


Potassium tn'fluoxyvanadate, 2KF, VOF*. 
Ppt. (Petersen, J. pr (2) 40. 272.) 

QKF. V a 0 6 , 2VOF,+2H a O. Sol. m H a O. 
Insol. in cold cone. H a S0 4 . (Baker, Chem. 
Soc. 33. 300.) 

Formula is 3ICF, 2VO a F. (Piecim and 
Giorgis.) 

See also Fluovanadate fluoxyvanadate, 
potassium. 


Potassium fludioxyvanadate, 2KF, V0 2 F. 

Easily sol. in H a O. (Petersen, J. pr. (2) 40. 
278.) 
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3KF, VOaF. As above. (Petersen.) 
3KF, 2V0 2 F. Sol in H 2 0; scarcely at- 
tacked by H2SO4. (Piccini and Giorgis.) 

Potassium hydrogen fluoxyvanadate, 3KF, 
HF,2VOF 3 . 

Sol. in H 2 0. (Petersen.) 


Sodium fluoxyvanadate, 8NaF, 3VOF a + 
2H 2 0. 

Sol. in H2O. (Petersen, J. pr. (2) 40. 200 ) . 
3NaF, VO a F, YOF s (?). Veiy easily de- 
oomp. (Piccini and Giorgis.) 

2NaF, 2V 3 O 6 +10 HjO. Sol. in H a O, 
(Ditte, C. R. 106. 270.) 

4NaF, Y5O5. As above. 

4NaF, 3V 2 0 6 -|-18H 2 0. As above. 

6NaF, VaOt+SHaO. As above 
8NaF, V2O5+3H2O. (As above 


Thallous fluoxyvanadate, 2T1F, VOF a . 

Somewhat sol. in cold H s O without decomp. 

Sol. in boiling H 2 0 with exception of a 
black residue, which is easily sol. in dll 
H2SO4. (Ephraim, B. 1909, 42 . 4460.) 

3T1F, 2V0 2 F. Insol. in HA Sol in H„0 
contaimng H 2 SO, (Ephraim and Hey- 
mann, B. 1909, 42 . 4459 ) 


Zinc fluoxyvanadate, ZnF 2 , ZnO, 2VOF 3 -|- 
14H a O. 

Decomp, on aar; sol. in H a O. (Baker, 
Chem. Soc. 33. 388.) 

True composition is represented by the for- 
mula ZnF s , V0 2 F+7 H s 0. (Petersen.) 

ZnF 2/ V0 2 F+7H 2 0 Very sol. ^n H 2 0 
(Piecim and Giorgis ) 

ZnF 2 , V0Fs+7H 2 0. ‘‘Hypovanadate.’ 
Sol. in cold H 2 0, but deeomp. by boilrng; 
sol. in dil. HF+Aq. (Piccini and Giorgis.) 


Fluozirconic acid. 

Ammonium fluozirconate, (NH,)jZrF«. 

Sol. in H 2 0. 

3NH4F, ZrFi. Sol. in H s O. (Marignac.) 


Cadmium fluozirconate, 2CdFj, ZrF4+GH 2 0. 

Sol. m H 2 0: ean be reerystalised therefrom 
(Marignae, A. ch. (3) 60. 257 ) 
CdZrFe+GHO. Sol. in HO. (Marignac.) 


Caesium fluozirconate, CsF, ZrF,+HO 
Sol. in H s O without decomp. (Wells, 
Z. anorg. 1895, 10. 434.) 

2CsF, ZrF t . Sol. in H 2 0 without decomp. 
(Wells. Z. anorg. 1896, 10, 434 ) 

2CsF, 3ZrF,+2H 2 0. Only si, sol. in H 2 0. 
(Wells, Z. anorg. 1895, 10. 434.) 


Cupric fluozirconate, 2CuFj, ZrF4+12HsO. 

Easily sol. in cold H 2 0. (Marignac, A. ch. 
(3) 60. 296.) 

3CuF 2 , 2ZrF4+16H 2 0. Sol. in H a O. 
(Marignac.) 


Lithium fluozirconate, 2LiF, ZrF 4 . 

~ t. (Wells, Am. J. Sd. 1897, (4) 3. 


4LiF, Zrl'h+JjII-/). Sol. m HO with 
deeomp. (Wells, Am. J. Sci. 1897, (4) 3. 
469.) 


Magnesium fluozirconate, MgZrF 6 +5H s O. 
Sol. in II a O. (Marignac.) 

Manganous fluozirconate, MnZrFs+5H 2 0. 
Sol. in H 2 0. (Marignac, J. pr. 83. 202.) 

Nickel fluozirconate, 2NiF 2 , ZrF,+12H 2 0. 

Sol. in H a O. (Marignac, A. ch. (3) 60. 
291.) 

NiZrFu+GHaO. Sol. in H a O. (Marig- 


Nickel potassium fluozirconate, K«ZrFj, 
NiZrF,+8H 2 0. 

Sol. in HaO. (Marignac.) 


Potassium fluozirconate, KF, ZrF,+H 2 0. 

Much more sol. in hot, thau cold H a O. 
(Marignac.) 

2KF, ZrF,=K 2 ZrFe. 100 pts, H 2 0 dis- 
solve at 2°, 0.781 pfc.; at 15°, 1.41 pts.; at t9.° 
1.69 pts.; at 100°, 25.0 pts. K 2 ZrF,. (Marig- 


Insol. in liquid NHj. (Gore, Am. Ch. J. 
1898, 20 . 8290 
3KF, ZrF,. 


Sodium fluozirconate, 5NaF, ZrF,. 

100 pts. H 2 0 dissolve 0.387 pt. at 18°, and 
1.67 pts. at 100° (Marignac.) 

2NaF, ZrF,. (Wells, Am. J. Sci. 1897, (4) 


5NaF, 2ZrF,. Sol. in H 2 0 with deeomp. 
(Wells.) 


Tellurium fluozirconate, TeF, ZrF 4 . 

Sol. in HjO without deeomp. (Wells, 
Am. J. Sci. 1897, (4) 3. 470.) 

4-H 2 0. Sol. in H»0 without deeomp. 
(Wells.) 

3TeF, ZrF,. Sol. m H 2 0 without deeomp. 
(Wells.) 

5TeF, 3ZrF,. Sol. in H 2 0 without deeomp. 
(Wells.) 


Zinc fluozirconate, ZnZrF B +6H 2 0. 

Sol. in H 2 0 (Marignac.) 

2ZnF s , ZrF,+12H„0. Sol. m HO. (Mar- 
ignac, A. ch. (3) 60 . 257 ) 


Fulminating gold. 

See Auroamidoimide. 


Fulminating platinum, 

i See Fulminoplatinum. 
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Uuoxyuranic acid. 

Ammonium fluoxyuranate, 3NH 4 F, U0 2 F 2 . 

Easily sol. in H a O, less in HF, Insol. m 
ilcohol. (Bolton.) 

100 g. solution sat. at 27° contain 10.11 g. 
salt. 

100 g. solution sat. at 81.3° contain 20.71 g 
salt. 

(Burger, Dissert. 1904.) 

Barium fluoxyuranate, 3BaF a , 2U0 2 F 2 + 

2HjO. 

Traces dissolve in hot H 2 0. Easily sol. in 
dil. acids. (Bolton.) 

Potassium fluoxjhiranate, 3KF, UO«F a . 

Sol. in S pts. H»0 at 21°. Insol. in alcohol 
and ether. (Bolton, J. pr. 99. 269.) 

Does not exist. (Smithefls, Chem. Soc. 43. 
125.) 

4KF, UOjFs. Insol. in II 2 0. Easily sol. m 
dil, acids. (Ditte, C. R. 91. 116.) 

SKF, 2U0 3 F 2 . (Baker, Chem. Soo. 35. 
760.) 

3KF, 2U0 2 F„+2II 2 0. (Baker.) 

Sodium fluoxyuranate, NaF, tr0 2 Fj. 

+2H 2 0. Not efflorescent. 

+4H 2 0. Insol. in H 2 0 and dil. acidB. SI. 
sol. in cone. HCl+Aq. Sol. in cone. H 2 SO*. 
(Bolton. J. B. 1866. 212.) 

4NaF, UOjFj (Ditte.) 

Does not exiBt. (Smithells, Chem. Soc. 
43. 125.) 

Fluoxyvanadic acid. 

Ammonium fluoxyvanadate, 12NH<F, YjOj, 
2VOF|. 

Easily sol, in H a O, and not attacked by 
cold cone. H 2 S0 4 . (Baker, Chem. Soc. 33. 
388.) 

Formula is 3NH 4 F, V0 2 F. (Petersen. J. 
pr. (2) 40. 289.) 

3NH 4 F, VOjF. Sol, in H a O. (Petersen, 
Ic.) 

Much less sol. in H 2 0 in presenoe of NH<F 
(Piccim and Giorgis, Gnzz. ch. it. 27. 1. 65.) 

+H 2 0. (Piooim and Giorgis, Gazz. oh. it. 
1892, 22. 55.) 

3NH 4 F, VOF a . "Hypo vanadate.” Quite 
sol. in H s O. Very si. sol. in MF-fAq. Less 
sol. in alcohol than m H a O. (Petersen. J. 
pr. (2) 40. 195.) 

2NH 4 F, VOF a . Sol. in H a O. (Petersen.) 
+H 2 0. (Piccim and Giorgis.) 

7NH 4 F, 4V0F 2 +6H 2 0. Very sol. in H a O. 
(Petersen.) 

3NH 4 F, 2VO a F. Sol. in H 2 0 without de- 
comp. Sol. in cone. HF+Aq. (Piccini and 
Giorgis, Gazz. ch. it. 24. 1. 68.) 

3NH 4 F, 2VOF)+H a O. Sol. in H a O with 
decomp, 

V 2 0 5 , 2NILF. (Ditte, C. R. 106. 270.) 


V 2 O c , 8NH 4 F+4H 2 0. As above. 

V a O t , 4NH 4 F+4H 2 0. As above. Sol. m 
H a O. 

Ammonium hydrogen fludioxyvanadate, 
7NILF, HF, 4V0 2 F. 

Veiy sol. in H 2 0. (Petersen, J. pr. (2) 40. 
14) 

Amm onium, hydrogen Znfluoxyvanadate, 
3HF, 9NH 4 F, 5VOF s , 

Easily sol. m H a O. SI. sol. m MF+Aq. 
(Petersen, J. pr. (2) 40. 280 ) 

3NH 4 F, 3HF, 2VOF,. Sol in H a O. 
(Balter, Chem Soc. 33. 388.) 

Identical with 3HF, 9NH 4 F, 6VOF s 
(Petersen.) 

Barium fluoxyvanadate, BaF 2 , VO a F. 

Ppt. (Ephraim, Z. anorg. 1903, 35. 79 ) 

Cadmium fluoxyvanadate, CdF a , VOF a + 
7HaO. 

Hypovanadate.” As the Co salt. (Pic- 
ana Giorgis ) 


Cobalt fluoxyvanadate, CoF 2 , V0F a +7H 2 0. 
Hypovanadate.” Sol. m H 2 0, (Pioomi 
[ Giorgis.) 

Nickel fluoxyvanadate, NiF a , VOF 2 -j-7H a O. 

“ Hypovanadate.” As the Co salt (Pioomi 
and Giorgis ) 

Potassium fluoxyvanadate, 7KF, ‘3VOF a . 


2KF, VOF a . As above. (Petersen.) 

2KF, 2V a O s +8H a O. Sol. in H a O and 
H 2 S0 4 . (Ditte, C R. 106. 1067.) 

2KF, 3V 2 0 5 +5H 2 0. As above. 

2KF, 4V s 0 5 +8H 2 0. As above 

4KF, V a 0 5 . Less sol. than 4KF, 3V 2 0 5 . 

+2H 2 0, and +3H 2 0. Sol. in H a O. 

4KF, 3V a Oj+4H a O, and +6H s O. Less 
sol. than 2KF, 3V 2 0 6 +5H 2 0. 

8KF, V 2 Oj+2H a O, and +3H a O. Sol. m 
H a O. 

Potassium trifluoxyvanadate, 2KF, VOFj. 
Ppt. (Petersen, J. pr. (2) 40. 272.) 

6KF. V 2 O t , 2V0F 8 +2H 2 0. Sol. in H a O. 
Insol. m cold cone. H 2 S0 4 . (Baker, Chem. 
Soc. 33. 300.) 

Formula is 3KF, 2VO s F. (Piccim and 
Giorgis.) 

Seo also Fluovanadate fluoxyvanadate, 


Potassium fludioxyvanadate, 2KF, VO a F. 

Easily sol. in H s O. (Petersen, J, pr. (2) 40. 
278.) 
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3KF, VO s F. As above, (Petersen.) 
3KF, 2VOsF. Sol in H 2 0; scarcely at- 
tacked by H 2 S0 4 . (Piccim and Giorgis.) 

Pot&ssium hydrogen fluoxyvanadate, 3KF, 
HF.2VOF,. 

Sol. in H a 0. (Petersen.) 


Lithium fluozirconate, 2LiF, ZrF<. 

Ppt. (Wells, Am. J. Sci. 1897, (4) 3. 


4LiF, ZrF 4 +J<H a O. Sol. in H a O with 
decoinp. (Wells, Am. J Sci. 1897, (4) 3. 
469.) 


Sol. in H 2 0. (Petersen, J. pr. (2) 40. 200.) 
3NaF, V0 2 F, VOF s (?). Very easily de- 
oomp (Piccim and Giorgis.) 

2NaF. 2V 2 O 5 +10H 2 O Sol. in H 2 0. 
(Ditte, C. R. 106. 270.) 

4NaF, V 2 O s . As above 
4NaF, 3V 2 0 6 -t-18H a 0. As above. 

6NaF, V 2 0 6 -1-5H 2 0. As above. 

8NaF, V 2 0 B +3H 2 0. (As above. 

Thallous fluoxyvanadate, 2T1F, VOF 2 . 
Somewhat sol. in cold H 2 0 without decomp. 
Sol. m boiling H 2 0 with exception of a 
black residue, which is easily sol. in dil 
H 2 SOi. (Ephraun, B. 1909, 42. 4460.) 

3T1F, 2V0 2 F. Insol. mH 2 0. Sol. in H 2 0 
containing H 2 S0 4 . (Epliraim and Hey- 
mann, B, 1909, 42. 4469.) 


Zinc fluoxyvanadate, ZnF 2 , ZnO, 2VOFj+ 
14H 2 0. 

Decomp, on air: sol. in H 2 0. (Baker, 
Chem. Soo 33. 388.) 

True composition is represented by the for- 
mula ZnF a , VO a F+7H a O. (Petersen ) 
ZnF a , VO a F+7H a O. Very sol *m H 2 0. 
(Piccim and Giorgis.) 

ZnF 2 , V0F 2 -|-7H 2 0 “ Hypovanadate.” 

Sol. m cold H 2 0, but decomp, by boiling; 
sol. in dil. HF+Aq, (Piccim and Giorgis.) 


Fluozirconic acid. 


Ammonium fluozirconate, (NH,) 2 ZrFo. 

Sol. in HjO. 

3NH*F, ZrF 4 , Sol. m H 2 0. (Marignac.) 


Cadmium fluozirconate, 2CdF a , ZrF 4 +6H 2 0. 

Sol. in H 2 0; can be recrystalised therefrom. 
(Mangnac, A. oh. (3) 60. 257.) 
CdZrF 6 +6H 2 0. Sol. inH a O. (Marignac.) 


Caesium fluozirconate, CsF, ZrF 4 +H 2 0. 

Sol. in H 2 0 without decomp. (Wells, 
Z. anorg. 1895, 10. 434.) 

2CsF, ZrFi. Sol. in H a O without decomp. 
(Wells, Z anorg. 1896, 10, 434.) 

2CsF, 3 Zi‘F 4 +2H 2 0 Only si. sol. in H a O. 
(Wells, Z. anorg. 1895, 10. 434.) 


Magnesium fluozirconate, MgZrF 6 +5H 2 0. 
Sol. in H a O. (Marignac.) 

Manganous fluozirconate, MnZrF s -f-5H 2 0. 
Sol in H a O. (Marignac, J. pr. 83. 202.) 


Nickel fluozirconate, 2NiF 2 , ZrF 4 -l-12H 2 0. 

Sol in H a O. (Marignac, A. ch. (3) 60. 
291.) 

NiZrF«-|-0H 2 O. Sol. m H 2 0. (Marig- 


Nickel potassium fluozirconate, K 2 ZrFj, 
NiZrF,+8H 2 0. 

Sol, in H 2 0. (Marignac.) 


Potassium fluozirconate, KF, ZrF,+H 2 0. 

Much more sol. in hot, than cold H a O. 
(Marignao.) 

2KF, ZrF < =K 2 ZrFo. 100 pts. H a O dis- 
solve at 2°, 0.781 pt.; at 15°, 1.41 pts.; at 19.° 
1.69 pts.; at 100°, 25.0 pts. K 2 ZrF 4 . (Marig- 


(Gore, Am. Ch. J. 


3I£f, ZrF 4 . 


Sodium fluozirconate, 5NaF, ZrF<. 

100 pts. H 2 0 dissolve 0.387 pt. at 18°, and 
1.67 pts. at 100°. (Marignac.) 

2NaF, ZrF 4 . (WeUs, Am. J. Sci. 1897, (4) 
3. 469.) 

5NaF, 2ZrF 4 . Sol. in H 2 0 with decomp. 
(Wells ) 


Tellurium fluozirconate, TeF, ZiF 4 . 

Sol. in H a O without decomp. (Wells, 
Am. J. Sci. 1897, (4) 3. 470 ) 

+H a O. Sol, in H a O without deoomp. 
(Wells.) 

3TeF, ZrF 4 . Sol. in H 2 0 without decomp. 
(Wcllsd 

5TeF, 3ZrF 4 . Sol. in H a O without decomp. 
(Wells.) 


Zinc fluozirconate, ZnZrF a +6H a O. 

Sol. m H a O. (Marignac,) 

2ZnF a , ZrF 4 +12H 2 0, Sol.inH 2 0. (Mar- 
ignac, A ch. (3) 60. 257.) 


Cupric fluozirconate, 2CuF s , ZrF 4 +12H a O. 

. Easily sol. in cold H 2 0. (Marignac, A ch. 
(3) 60. 296.) 

3CuF 2 , 2ZrF 4 +16H 2 0. Sol. in H a O. 
(Marignac.) 


Fulminating gold. 

See Auroamidoimide. 

Fulminating plattntun. 
See Fulminoplatinum, 
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Fulminating silver. 

See Silver nitride. 

Fulminoplatinum compounds. 


N 2 0 3 below 40-50°. and only slowly m 
presence of N a 0 3 . (Dupre, C R. 86. 720.) 

Easily sol. m cold or warm KOH+Aq. 
(rle Boisbaudran, A cli. (5) 10. 100 ) 


Dichlorofulminoplatinum. 
Tnchlorofulminoplatinum. 
7't/rachlorofulmino platinum. 
Chloroxyfulminoplatinum. 

Fuscocobaltic chloride, Co(NH 3 )4(OH)Cl 2 
+H«0. 

Sol, in HoO, from which it is precipitated 
by NH 4 C1+Aq, decomp, by bmlmg H a O; 
pptd. from aqueous solution by alcohol. 
(Fremy, C R. 32. 501.) 

nitrate, Co(NH 3 ) 4 (OH)(N0 3 ) 3 +H 3 0. 

Sol. in H ; 0. Properties as the chloride. 
(Fremy ) 

sulphate, Co(NH 3 ) 4 (OH)SO«+l J£H a O. 

Sol. m HjO. Insol. in NH«OH+Aq. 
(Fremy, C. R. 32. 501.) 

Insol. m HjO. Sol. in cone. HCl+Aq, or 
H 3 S0 4l from which it is precipitated by H a O 
(Vortmann, N. 6. 412.) 

Fusible white precipitate. 

See Mercuridiammonium chloride. 

Gadolinium, Gd. 

(Marignac, C. R. 102. 92.) 

Gadolinium bromide, GdBr 3 +6H a O. 

Sol. in HBr, (Benedicks, Z. anorg. 1000, 
22. 403.) 

Gadolinium chloride, GdCl s +6H a O. 

Somewhat deliquescent. Sol. m HsO 
(Benedicks.) 

Gadolinium platinum chloride. 

See Chloroplatinate, gadolinium. 

Gadolinium fluoride, GdF 3 . 

Insol. in HsO ; si. sol, m hot HF. (Popoviei, 
B. 1908, 41. 635.) 

Gadolinium hydroxide, Gd(OH) a . 

Ppt. (Benedicks, Z. anorg.tl900, 22. 402.) 
Gadolinium oxide, Gd 2 0 3 . 

Sol in acids, (de Boisbaudran, C. R. 111. 
394.) 

Somewhat hydroscopic; easily sol. in 'acids. 
(Benedicks.) 


Gallium, Ga. 

Not decomp, by HsO; 
HC1 +Aq. Slowly sol. m 
Aq. Not attacked by cor 


easily sol. in cold 
warm dil. HNO.+ 
ic HNO» free from 


Gallium bromide, GaBr 3 
Deliquescent, and sol. m HsO. 

Gallium dichlonde, GaCl 2 . 

Deliquescent, and decomp, by H a O. (Nil- 
son and Petersen, C. R 107. 527.) 

Gallium chloride, GaCl s . 

Deliquescent, and very sol. in little H 3 0. 
Decomp, by much HjO, with formation of 
basic salt, which is slowly sol. in dil. HO 
+Aq 

Gallium hydroxide. 

Sol. m acids; sol. in KOH or NaOH+Aq, 
less easily in NH40H+Aq, even in presence 
of ammonium salts. 

Gallium iodide, Gal s . 

Deliquescent, and sol. in HsO (de Bois- 
baudran and Jungfleisch, C R. 86. 578 ) 

Gallium su&oxide, GaO (?) 

Sol in HNOj+Aq. (DupiA ) 

Sol in dil HsS04+Aq. 

Gallium oxide, Ga 2 0 8 , 

Sol. in acids. 

Germanium, Ge. 

Insol In HCl+Aq. Easily sol. in aqua 
regia. Decomp, by HNO a +Aq to oxide. 
Cone H 8 S04 deeomp, to sulphate. Insol. in 
boiling KOH+Aq (Winkler, J. pr. (2) 34. 
17?; 36. 177.) 

■Germanium teirabromide, GeBr 4 . 

Decomp, by H 3 0. (Winkler.) 

Germanium dichloride, GeCIs. 

Decompl by H a O. (Winkler.) 

Germanium tetrachloride, GeCl 4 . 

Sinks m H s O, and is gi'adually deeomp. 
thereby. (Winkler, J. pr. 34. 177.) 

Insol. m and not attacked by hot cone, 
HsS0 4 . (Friedrich, W. A. B. 102, 2b. 540.) 

Germanium chloroform, GeHCl 3 . 

Deeomp. by HsO. Sol. in HCl+Aq. 
(Winkler.) 

Germanium tell ofluoride, GeF4. 

Deliquescent, and sol. in H a O. 

+3HsO. Deliquescent. Melts m its 
orystal H a O when warmed. (Winkler.) 
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Germanium potassium fluoride. 

See Fiuogermanate, potassium. 

Gernianium hydride, GeHj. 

SI. sol in hot HCI Sol. in N:iOCl+Aq. 
(Vopgelen, Z. rnnig 1902, 30. 327 ) 

Germanium tetraiodide, Gels 
Deliquescent, and sol in H 2 0 with decomp. 
(Winkler ) 

, Germanium monoxide, GeO. 

Not appreciably sol. m dil H a SO,+Aq. 
Easily sol. in HCl+Aq. Insol. m alkahes. 
(Winkler, J pr (2) 34. 177.) 

Somewhat sol. m H 2 0 ; insol. in H a SO,+Aq, 
even when hot and cone, (van Bemmelen, R. 
t. c. 6. 205.) 

Germanium dioxide, GeO a . 

Not very difficultly sol. in H a O. 

Sol. in 247.1 pts H 2 0 at 20°; in 93 3 pts. 
at 100°. (Winkler.) 

Easily sol. m alkali carbonates or hydrates 
+Aq; si. sol. in acids. 

Germanium oxychloride, GeOCL. 

Insol. in H 2 0: sol, in acids. (Winkler, J 
pr. (2) 36. 177.) 


Germanium moaosulphide, GeS 
Sol. in 402.9 pts. H : 0. Sol. xa cone, hoi 
HCl+Aq. Sol in KOH+Aq. Sol. in 
(NHi)aS +Aq when precipitated. Ihsol. it 
(NH 4 ) 2 S+Aq if crystalline. Also exiBts m s 
colloidal state. (Winkler.) 


Germanium disulphide, GeSj. 

Sol. m 221.9 pts, H 2 0. Easily sol. in . 
IvOH+Aq, or NH 4 OH+Aq. Insol. in acids. 
Exists also m a colloidal state. (Winkler.) 


Glass. 

Numerous and extensive researches have 
been made on the action of H 2 0 and various 
solutions on glass. The older work has a cer- 
tain historical interest, but only a brief state- 
ment of some of the more important results 
can be given here For a very thorough 
rdsumd of the work before the year 1801, 
Storer’s Dictionary, p. 565, should be con- 
sulted 

All glass is more or less attacked by H 2 0, 
the more easily the greater the amount of 
alkali present, the finer it is powdered, and 
the higher the temperature. 


Glues, as that of a flask, is decomposed to a coiandei- 
able extent by several days' boiling with HjO, a portion 
of the fixed alkali being dissolved, but when powdered 
glass is rubbed with distilled HiO in a mortar, the HiO 
remains pure and exhibits no alkalinity. (Scheele.) 

Glass of alembics is partially dissolved by long boil- , 
ing with HaO. (Lavoisor) I 

HiO extracts potash or soda from glass together with 1 


a portion of the silica, the ducon 
the more easily in proportion ns 
alkalies, more minutely divided, i 
the water higher, (Bischof, Kast 
Powdered crown glass anil nom 
glass render cold H ■£> alkalmo w 


glass is richer in 
ie temperature of 
rah 1 143) 
rietics of window 




mImsT 1 ' J 0I " ! " Ctlv ' 

Retorts of ordinary 
solved by HjO when it 
rcul, 1811 ) 

Pinch poudo 

nd T 1 

17) re 

The alkaline reaotic 
ing, hut renppeara w 
(Griffiths ) 

Cold HjO takes up SiOj as well as alkali from glaaa 
powder (Fuchs ) 

Powdered load glass gives up appreciable amounts of 
PbO to weakly acidified HjO (Polouzo ) 

When powdered white glass, containing 12.4% NaiO, 
15 5% CaO, and 72 1% SiOj, is treated repeatedly with 
HjO, more than 3% of tho glass is dissolved, and the 
undissolved part gives up 15% CaO to HCI +Aq with 
effervescence A glass containing more alkali, i e. 
10 3% NbjO, 0 4% CaO, 77 3% S 1 O 1 , lost with the same 
treatment 18 2%, and the residue gave up 2% CaO to 
HCl+Aq. (Polouzo, C.U 13.117) 

In tho above ease tho fineness of tho glass has an 


. 28, according as 

glass was in form of a coarse, fine, or very fine 
lowdor. Glass of the composition of tho above samples, 
s given by Polouzo, lost 10 and 82% respectively. 


powdered glass is 


10 and 32% respectively, 
nled with HjO and COs 0 .,- 

it is absorbed, if boiled with 

IfiSOi, Na«SO< is dissoli ed (Pelouzo.) 

' ' nvertocl into a white crystalline 

HjO several months to 75-450°, 

lend glass and Bohemian glass most easily, English 


,n much HjO. 


k little HiO a 


.usyo n a 2 u, 10.070 vau, ana 72.5% Si0 2 , ana 
32% of another glass containing 16,3% Na 2 0, 
6.4% GaO, and 77.3% Si0 2 . (Vogel, B. A. 
Munchen, 1867 . 437.) 

Action of ILO on a glass containing 74% 
Si0 2 , 8 6% CaO, 14% Na 2 0, 0,6% K 2 0, with 
traces of A1 2 0 3 , Fc 2 0 3 , MnO, and MgO. 

By boiling with H 2 0 a decrease of 3.9 mg. 
was observed for the first hour, which soon 
became constant at 2.2 mg. per horn-. The 
action was then proportional to the time, and 
also to the surface in contact with the liquid, 
but independent of the amount of liquid 

-raporating. 

The action decreases rapidly with the tem- 
perature, so that at 90-100° only K as much 
glass is dissolved as by boiling H 2 0 . (Emmer- 
k. 160. 257.) 

xen steam condenses in tubes of Na glass, 
they are so strongly .attacked that the H 2 0 
has an alkaline reaction, but tubes of hard or 
Bohemian K glass are not so strongly at- 
tacked. (Tollens, B. 9. 1540.) 

The effect of H 2 0 is so great as to impart a 
distinctly alkaline reaction to water condens- 
ing in a tube of ordinary glass. By condensing 
water in long tubes of various kinds of glass 
the following results were obtained. 
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I. Easily fusible Thurmgian glass. Sur- 
face exposed =324 sq. cm. 

After 2 hours, 62.0 mg. KOII weie 'dis- 
solved. 

After 3 hours more, 36.0 mg. KOII woie dis- 
solved. 

After 3 hours more, 33.2 mg. KOII were dis- 
solved. 

After 3 hours more, 20.8 mg. KOH were dis- 
solved. 

After 3 hours more, 20.8 mg. KOH were dis- 
solved. 

Or, in 14 hours, 172.8 mg KOH 
solved. 

II. Less easily fusible Thurmgian glass. 
Surface exposed =499 sq cm. 

After 3 hours, 19.2 mg. KOH were dis- 
solved. 

After 3 hours more, 15 2 mg. KOH were dis- 
solved. 

After 3 hours moi e, 12 4 mg, KOH were dis- 
solved. 

After 3 hours more, 11.2 mg. KOH were dis- 
solved. 

Or, after 12 hours, 58.0 mg KOH were dis- 
solved, 

III. Combustion tubing of very difficultly 
fusible Bohemian glass. Surface exposed. 
1130 sq. cm. 

After 3 hours 4.16 mg. KOH weie dis- 
solved. 

After 3 hours more 4 16 mg. KOH 
solved. 

After 3 hours more 4.16 mg. KOH 
solved. 

After 3 hours more 4.16 mg. KOH 
solved. 

Or, after 12 hours, 16.64 mg. KOH were dis- 
solved. 

IV. L. 

face expo 

After 3 hours, 7.88 mg. KOH were dis- 
solved. 

After 3 hours move, 8.66 mg. KOH 
solved. 

After 3 hours more, 1.97 mg. KOH were dis- 
solved. 

Or, after 9 hours, 24.32 mg. KOH were 
solved. (Kreusler and Henzold, B. 17. _ 
From the above the following table has 
been calculated. 

50 oom. HjO dissolves from a surface of 
1000 sq. m in 1 hour: — 

96.0 mg. from easily fusible Thurmgian 
glass. 

12.8 mg. from less fusible Thurmgian glass. 
1.2 mg. from combustion tube of Bohemian 
glass. 

2.0 mg. from harder tube of Bohemian 
glass. 

(Kreusler and Honzold, B. 17. 34.) 

100 ocm. H 2 0 dissolves so much glass from a 
flask every 2 seconds when m contact there- 
with that 0.1 com. Yi normal oxalic acid is 
neutralised thereby (Bohlig, Z. anal. 23. 
518.) 


0.56 


Action of HoO on various kinds of Na glass 
1 g of finely powdered glass was boiled 10-15 
minutes m a silver disli with 100 ocm. H 2 0, 
and the p&r cent of Na s O (or K s O) in the 
solution was determined. 

%Na 2 0 
(K a O) 

Orthoclnse feldspar . . .017 

Glass of a Bohemian combustion tube . 
flask (German manuf.) 
champagne bottle 

Natrolite 

Glass of a wine bottle (Hungaiian) . 

Glass which was attacked by H 2 0 
under pressure 
Lead glass 

Glass that broke easily 4 . 8 

Glass tubing that became rough when 

fused . .6.1 

Glass tubing that became opaque by 

fusing . . 14 35 

Solid water glass . .26.97 

(Wartha, Z. anal. 24. 220 ) 

The relative ease by which various kinds of 
glass are attacked by H 3 0 is shown by the 
following table The glass was powdered and 
heated on a water bath with exclusion of 
atmospheric C0 2 . 

Potassium water glass 291 

Sodium water glass . 196 

Yellow glass rich in alkali . 34 

Thmingian glass ... 19 

Ditto from Tittel and Co. . 8 

Window glass . 8 

Lead^glass from Jena 6 

Bohemian glass from Kavalier . 2 4 

Lead crystal glass . 1 4 

Thermometer glass, 16IV, from 

Jena . ..10 

Zino glass, 362, from Jena . . 0.8 

Lead glass, 434, from Jena . 0 6 

Lead glass, 483, from Jena . 0 2 

Heaviest lead silicate, from Jena . 0.0 

(Mylms, C. C. 1888. 1313.) 
Solubility of various lands of glass in H 2 0. 
The amounts dissolved from various lands 
of glass by heating 5 hours with H 2 0 were as 


16.5% Na 2 0) . 

Glass from Tittel and Co. (7.1% 
K a O, 14 3%Na 2 0) . : 

Bottle glass from Schilling (4.2% 
K 2 0, 11.9% Na 2 0) . 

Bohemian glass from Kavalier 
(13.3% K a O, 11.4% Na 2 0) 
Rhenish window glass (13.5% 
Na 2 0) .... 

Lead crystal glass from Ehren- 
feld (12.1% K s O) 

Green bottle glass (1.3% K 2 0, 9.5 
% Na 2 0) . . . . 
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Solubility of various kinds of glass in H>0 — 
Continued. 

Thermometer glass 16III from 

• Jena (14.0% Na 2 0, 7% ZnO) 6 4 mg. 
Lead glass, No. 483, from Jena 

(47% PbO, 7.3% K»0) 33 “ 

Lead silicate . . .06“ 

(Mylius and Forster, B. 22. 1100 ) 

By calculation from the electrical conduct- 
ivity of the solutions formed, various data 
were obtained by Kohlrausch (B, 24. 3565), 
which showed that different varieties of glass 
were attacked in veiy different degree by 
cold H a O, and, moreover, the amount dis- 
solved was proportionately much greater 
during the first few minutes of tieatment 
with H a O than afterwards, and, furthermore, 
the rate of decrease was much faster for good 
glass than poor Increase of temperature 
increased the rate of solubility to a very 
groat degree, the increase for 1° C being 
about 17%. In 7 hours at 80° half ns much 
was dissolved as in 6 months at 18°. Ex- 
tensive tables are given (Kohlrausch, B. 
24. 3651.) See also Kohlrausch (W Ann. 44. 
577). 

A very extensive research on the action of 
H 2 0 on glass, with a historical review of the 
work previously done on the subject, has been 
pubhshed by Mylius and Forster. (Z anal 
31. 241.) The general results may be summed 
up as follows: — 

1. The solution of glass in H 2 0 is caused by 

a decomposition, by which free alkali is 
foimed. , 

2. The silicic acid of the glass is brought 
into solution by a secondary reaction of the 
free alkali in the solution 

3. The constituents of the solution change 
according to the conditions of the diges- 
tion 

4. The amount of alkali going into solution 
from a given surface under certain conditions 
is a measure for the resistance of a glass under 
those conditions. 

5. The rate of attaok of glass surfaces by 
cold H a O decreases rapidly with the length 
of time of digestion, and finally approaches a 
constant value 

6. The solubility increases very rapidly 
with increase of temperature. 

7. The ratio of the solubility of several 
kinds of glass is dependent on the tempeia- 
ture. 

8. From glasses which show the same ease 
of attack unequal amounts of substance may 
be dissolved. 

9. The solubility of a glass is influenced by 
the condition of the surface from “weather- 
ing” by prolonged exposure to the CO 2 and 
H 2 0 of the air. 

10. The poorer a glass is the less will its 
solubility decrease by prolonged treatment 
with H 2 0. 

11. A good glass is essentially less easily 


attacked after having been previously treated 
with H»0. 

12. After treatment with H«0, glass sur- 
faces have the property of fixing alkali from 
the solutions formed, and giving it up again 
by a subsequent treatment with H 2 0. 

13. Potassium glass is much moie sol. than 
sodium glass (contraiy to previous re- 
searches), but the difference decreases as 
the glass becomes richer m CaO. 

14. In glass flasks which are to be only 
slightly attacked by cold or hot H 2 0, the CaO, 
alkalies, and Si0 2 must stand in a fixed rela- 
tion to each other 

15. Of the more common varieties of glass, 
lead flint glass is least sol. in H 2 0, but its 
surface is corroded, and it is easily dccomp. 
by acids. 

(Mylius and Forster, Z. anal. 31. 241.) 


k Bottle glass containing muoh AlsOs is easily attockod 



Glass of ordinary chemical apparatus 
gives up traces of metals to HC1 and HNOj+ 
Aq, but hard Bohemian glass consisting of 
75% Si0 2 , 15%K s O, 10% CaO, resists the 
action of warm cone, acids: also an easily 
fusible Na K glass with 77 % Si0 2 , 7,7% 
K s O, 6% Na a O, 10 3% CaO, is not easily 
attacked. (Stas.) 

KOH, and NaOH+Aq dissolve Si0 2 from 
glass the more easily the hotter and the more 
cone the solutions are. (Muller.) NH 4 OH, 
and (NH 4 ) 2 COj-(-Aq attack many lands of 
glass, especially flint gloss. Ca0 2 H 2 attacks 
glass appreciably at 45° and lower; still more 
strongly on boiling. (Lamy, A. ch. (5) 14. 
1.55.) 

The action of various solvents on the glass 
mentioned on page 359 in Emmerling's ex- 
periments is as follows 

The action of HCl+Aq containing 0.2 to 
3% HC1 is practically null, but is increased 
either by dilution or concentration. A very 
small quantity (0.02%) HC1 added to H 2 0 
almost wholly prevents its action on glass. 
With HCl+Aq (11% HC1) a decrease of 4.2 
mg. was noticed in the first hour, and only 
3-4 mg. afterwards. The same is the case for 
HNO s +Aq in still greater degree, 0 008% 
HNO t sufficing to nearly counteract the 
solvent notion of H 2 0. 

H 2 S0 4 +Aq has about double the solvent 
effect possessed by HaO. 

Oxalic and acetic acids both dimmish the 
solvent action of H 2 0 

The addition of even traces (0.04%) of 
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Na a C0 3 increases the solvent action, and this 
is further rapidlv increased by an increase iji 
the amount of Na a CO a . Na a CO«+Aq con- 
taining 1% Na a C0 3 dissolves about 10 times 
as much as pure H a O, i, e. about 35 mg. per 

The above is also the case with KOH+Aq, 
but m even greater dogree KOH+Aq con- 
taining 0.025% KOH dissolved three times as 
much as pure H a O. 

(KHOiCO.+Aq has nbout the same action 
as H a O. 

With NHiOH+Aq (9% NH a ) 7 mg. de- 
crease for the first hour, and 3 mg. afterwards 
was noticed. The concentration of the 
NH 4 OH +Aq was apparently without effect. 

The addition of NHjCl decreases the solv- 
ent action of H a O proportionately to the 
amount added, but with new flasks large 
amounts are dissolved. 

With NIHCl+Aq (7%NH 4 C1) 4.2 mg. were 
dissolved in the first hour, and the amount 
dissolved gradually decreased to null after 24 
hours on account of the liberation of HC1 by 
the decomp, of NH 4 C1. 

NaCl, KC1, KNO„, and Na a S0 4 show a 
similar bchavioui to that of NH 4 C1. 

Na a HP0 4 +Aq containing 0 4% Na 2 HP0 4 


has six times the solvent action of pure H a O. 
but the action is not increased by further 
concentration. 

In gen eialj those salts the acids of which 
form insol. Ca salts, as Na a CO a , Na a S0 4 , 
Na a HP0 4 , (NH 4 ) a C a 0 4 , increase the solvent 
action of II a O, and this effeot is greater the 
more concentrated the solution. KCI, 
KNOs, NII 4 C1, and CaCl 2 decrease the effect, 
and the stronger the solution the less is the 
action. 

All Na glass with approximately the above 
composition has the same power of resistance 
against H a O; Bohemian K glass shows a 
greater resistance, especially against acids. 
(Emmerling, A. 150. 257.) 


Action of various reagents on hard Bohemian 
glass. 100 ecm. substance dissolved mg. 
glass in 6 days at 100°. 

H a O . . 10.0 


Cone. (NH 4 ) a S+Aq. 47 2 
Cone NH 4 OH+Aq 42.6 
Dil.NPI 4 OH+Aq . 7 7 


NH 4 SH+Aq. . 51 2 


(Cowper, Chem, Soo. 41. 254.) 


Action of various solutions on glass of different composition. (The figures denote decrease 
m weight in mg. of a 100 ccm. flask.) 



Timo 

1 

2 

3 

4 

5 

0 

7 

s 

a 

10 

HjO . . 



62 

31 

29 

17 

13 

9 

7 

7 

5 

4 

H a S0 4 +Aq (25 

% H a S0 4 ) . 

3 " 


43 

36 

8 

7 

6 

6 

5 

5 

3 

HCl+Aq (12% 

HC1) . . 

3 “ 

86 


27 

4 

2 

1 

1 

1 

0 

0 

NH 4 OH+Aq (10% NH») . 

3 “ 




11 

8 

7 

7 

6 

5 

6 

Na a HP0 4 +Aq 

12% Na a HP0 4 ) 

3 “ 



81 

64 

40 

35 

| 34 

30 

15 

12 

Na a COj+Aq (2 

% Na a CO a ) . 

3 “ 

2S3 

160 

130 

124 

50 

46 

[_42j 

42 

26 

25 


Composition of above varieties of glass. 



i 

2 

3 

4 

6 

0 

7 8 

0 

10 

SiO a . 

76 22 

74 09 

76 39 

68 66 

74.48 

74 69 

66.75 74.12 

77.07 

74.40 

Al a Oj . 


0 40 

0.50 

1 85 

0 50 

0 45 

1 31 0 50 

0 30 

0.70 

CaO . 

4 27 

5 85 

5 50 

7 60 

7 16 

7.86 

13.37 8.55 

8 10 

8 85 

K a O . 


7 32 

4 94 

2.24 

6 64 

8 64 

05,50 4 86 

3 75 

4 40 

Na a O . 

19 51 

12 34 

12 67 

19.76 

11 23 

8 37 

3 07 11.97 

10 78 

11 65 


It is seen that glass which resists the attack In an exhaustive research on the action of 
of H a O also resists acids and alkalies, and that aqueous solutions on glass, which cannot be 
the relative resistance of all varieties to any of given in full on account of itB great length, 
the solutions is the same. Therefore the the following conclusions are reached: — 
action of HjO may be accepted as a criterion 1. Solutions of caustic alkalies act on glass 
for judging of the resistance of a glass to all much more strongly than H a O, dissolving all 
solvents. Glass No. 10, in which the molecu- the constituents ot the glass — that is, the glass 
Iar ratio of SiO a :CaO:K a O(Na a O) is 8: 1:1.5, is as such. Very dilute solutions form an ex- 
recommended as best suited for chemical ception. 

uses. (Weber and Sauer, B. 25. 70.) 2. 01 the caustic alkalies, NaOH+Aq has 

Mylius and Forster (B. 25. 97) recommend the strongest action, then come KOH, 
a glass in which the molecular ratio of NH 4 OH, and BaO a H a +Aq in the order 

SiO a : CaO: K a O (Na a O) is 7.2: 1' 1.1 as the named. 

best suited for chemical apparatus. 3. Increase m temperature increases the 
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strength of the attack of alkalies very con- 
siderably 

4. At high temperatures, the ease with 
wluoh glass is attacked increases at first 
rapidly with the concentration of the alkali, 
but afterwards more slowly. 

5. At ordinary temperatuies very concen- 
trated alkali solutions have less action on 
glass than dll. solutions. 

6. Solutions of pure alkalies, if not too 
cone., act less on glass than when contamin- 
ated with small amounts of SiO«. 

7. Alkali carbonates +Aq attack glass 
much more than H 2 0, even when they are 
very dilute. The_ action corresponds less to 
that of the caustic alkalies than to that of 
othei salts. With equivalent concentration, 
Na 2 CO a +Aq has a stonger action than K 2 CO a 
+Aq. 

8. The action of salt solutions on glass is a 
compound one, depending both on the con- 
centration and the land of salt dissolved, and 
is made up of the action of the H a O and the 
salt in solution. 

9. Each ldnd of attack is differently in- 
fluenced by the composition of the glass. 

10. Solutions of those salts, the acids of 
which form insol. Ca salts, have a stronger 
action than H a O, and the aotion increases 
with the concentration, 

11. Solutions of those salts, the acids of 
which form sol. Ca salts, have less action 
than H 2 0, and the action decreases with the 
concentration. (Farster, B. 26. 2494.) 

Data on this subject published since the 
first edition of this work have not been con- 
sidered 


C<B«Gl fl . Stable m air. 

Easily sol. in mineral acids, cone and dil. 
(Lebeau, C. R. 1S9S, 126. 1349.) 


Glucinum bromide, GlBr 2 . 

Sol. m Il a O with evolution of much heat, 
f Wdhler.) 

Sol. in abs. alcohol. (Lebeau, A. oh. 1899, 
(7) 16. 484 ) 


Glucinum carbide, Gl a C. 

Decomp, by II 2 0. Slowly attacked by 
cold or hot cone. HC1 and HNO a . Gradu- 
ally but completely sol. in dil. acids. (Le- 
beau, A. ch. 1899, (7), 16. 476.) 

G1C 2 . Not easily decomp, by strong acids. 

Easily sol. with dccoinp. in dil acids. 
(Lebeau, C. R. 1895, 121. 497.) 


Glucinum chloride, G1C1 2 . 

Anhydrous. Fumes and deliquesces in air. 
Sol. m H a O with hissing and evolution of 
much heat. Easily sol. in alcohol 
Insol. in liquid NH a . (Gore, Am. Ch, J. 
1898, 20. 828 ) 

Sol. in alcohol and ether. SI. sol. in C a H ( , 
CHCl a , Cl 4 and CS 2 . (Lebeau, A. ch, 1899, 
(7) 16. 493.) 

Insol. in acetone. (Naumann, B, 1904, 
37. 4329.) 

+4H 2 0, Very hydroscopic. 

Easily sol. in H 2 0 and in alcohol. (Mie- 
leitner, Z. anorg. 1913, 80. 73.) 


Glucinic acid. 

Potassium glucinate, K 2 G10 2 . 

Very deliquescent. Sol. in H 2 0 and acids. 
(Krtlss and Moraht, B. 23. 733.) „ 

Glucinum (Beryllium), Gl. 

Not attacked by hot or cold H a O, Sol. m 
cold dil. HNO a +Aq. (Wohler, Pogg. 13. 
577 ,) 

Sol. only m boiling cone. HNO a +Aq. 
(Debray, A. cb. (3) 44. 5.) 

Sol. m dil. HCl+Aq. dil. and cone H 2 S0 4 + 
Aq, and HOH+Aq, but msol in NH 4 OH-j- 
Aq. (Wabler, Debray.) 

Sol. in hot HCL hot cono, HNO a , and hot 
cone. H a S0 4 . (Lebeau, A. ch. 1899, (7), 
16.474.) 


Glucinum chloride ammonia, G1C1 2) 4NH a 
(Mieleitner, Z anorg. 1913, 80. 73.) 

Glucinum chloride iodine (richlorlde, 

2ICL, G1CL+8H 2 0. 

Hygroscopic (Wemland, Z. anorg, 1902, 
30. 140.) 

Glucinum ferric chloride, G1CL, FeCl a -f-H a O. 
Decomp, by H 2 0. (Neumann, A. 244. 


Glucinum mercuric chloride, G1CL, 3HgCl 2 + 
6HjO. 

Sol. in H s O. (Atterberg, B. 6. 1288.) 


Glucinium azolmide, GlNj. 

Decomp, by hot H 2 0, (Curtius, J. pr. 
1898, (2), 68. 292.) 

Glucinum borocarbide, 3G1 2 C, B a C. 

Insol. in H a O. Easily sol. in mineral acids 
especially HNO a . (Lebeau, A. ch. 1899, (7) 
16. 481.) 


Glucinum thallic chloride, 3G1CL, 2T1CL. 

Cryst. from HC1 solution. (Neumann, A. 
244. 348.) 

Glucinum stannic chloride. 

See Chlorostannate, glucinum. 
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Glucinum fluoride, basic, 2G10, 5G1F 2 
Sol. in H 2 0. (Lebeau, A. ch. 1890, (7) 16. 
484.) 


Solubility of freshly pptd. G10 2 H 2 m NaOH-f 
Aq at room temperature. 


nulkmota Na per 1 


G GIO 


Glucinum fluoride, GIF.. 

Deliquescent. Sol. m IljO. InBol. m 
anhydrous IIF. Sol. in alcohol. (Lebeau, 
C. R. 1898 126. 1421.) 

Sol. in H 2 0 m all proportions. Somewhat 
sol in abs alcohol. Easily so), in 90% al- 
cohol, also in a mixtuie of alcohol and ether. 
Insol. in anhydrous HF. (Lebeau, A. ch. 
1899, (7) 16. 484.) 


Glucinum potassium fluoride, G1F 2 , KF. 

SI. sol. in HjO. (Awdejew.) Much more 
sol. in hot than cold H 2 0. (Berzelius.) 

G1IA, 2KF. Sol. in about 50 pts. H.O at 
20°, and 19 pts. boiling H 2 0. (Marignac.) 



1.64 
1 53 
1 45 
1 24 


In the first two eases the values were ob- 
tained by adding to GlCl 2 -|-Aq at 0°. ice cold 
N'HjOII and treating the ppt with NaOH-f- 
Aq. In the remaining cases by dissolving 
basic GlCOa in HC1 and pouring into NaOH+ 
Aq. (Haber, Z. anorg. 1904, 38. 386.) 

I Solubility of G10 2 H 2 , which is one week old> 
; in NaOH+Aq at t°. 


Glucimun sodium fluoride, G1F 2 , 2NaF. 

Sol. in 34 pts. II 2 0 at 100°, and 68 pts. at 
18°. (Marignac, ) 


Glucinum hydroxide, G10»H 2 . 

Easily sol. in acids. Sol. in HjSOs+Aq 

Sol. m COs+Aq; 100 ccm. sat. CO s +Aq 
dissolve 0,0185 g. GIO. (Seating Gazz. ch. 
it. 20. 313.) 

Also sol. in KOH, NaOH, NH 4 OH, or 
(NHOsCOa+Aq. especially when freshly pre- 
cipitated: also m NasCOj, or K 2 C0 3 +Aq. 
(Debray.) 

Insol. m NHiOH+Aq contoimng NH4CI+ 

< Very si sol, m Li 2 C0 3 +Aq. (Gmehn.) 

Sol. in HjSOi+Aq. (Berthier.) 

Sol. in Ba0 2 H 2 +Aa, from which it is pptd. 
by NH t salts, but not by boiling. Sol. in 
boiling NILCl+Aq when freshly pptd. 

Sol. in NH 4 F+Aq. (Helmholt, Z. anorg. 3. 
130.) 

Solubility of G10 2 H 2 in NaOH+Aq. 


NaOH 


G GIO m 1 1 

H-N 

20-23° 

0.060 

1-N 

20-23° 

0 170 

2-N 

20-23° 

0 570 

M-N 

50-53° 

0 080 

1-N 

50-53° 

0 230 

2-N 

60-53° 

0 900 

M-N 

100° 

0.080 

1-N 

100° 

0.290 

2-N 

100° 

1 020 


(Haber.) 

Solubility of G10 2 H a in NaOH+Aq at 25°. 




Nft 


G1 


0 268 
0 318 
0.446 
0 628 
0 563 
0.801 
0.854 


0.0330 
0 0492 
0 0841 
0.089 


0 101 
0 143 
0,202 


(Wood, Chem. Soc. 1910, 97. 884.) 


0.3358 
0.6717 
0 8725 
1.7346 


0 0358 
0 0882 
0.1175 
0 2847 


(Rubenbauer, Z. anorg. 1902, 80. 334.) 


When glucmum hydroxide is treated with 
alkali, more dissolves at first than corresponds 
with the true equilibrium under the prevail- 
ing conditions, lor such solutions spontane- 
ously deposit more or less glucinum hy diox- 
ide according to the concentration. (Ruben- 
bauer.) 


— -i Gis6 ( +Aq. (Parsons, J. phys. 
Chem. 1907, 11. 658.) 

A form msol. in acids and alkalies can be 
obtained by sufficiently long heating in boil- 
ing H.O, Na.COj+Aq, NH 4 OH+Aq, or 
solutions of NaOH or KOII so dil that the 
G10 2 H 2 is eithei msol or very si sol. therein, 
(van Oordt, C. C. 1906, 1 108 ) 

100 ccm. of glycerme+Aq containing about 
60% by vol. of glycerine dissolve 0.1 g GIO. 
fMttller, Z. anorg 1905, 43. 322 ) 

Contains '/ 3 E 2 0 (Schaffgotseh); «/iH 2 0 (At- 
terberg). 
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Solubility of G10 2 H>, which haa been boiled with alkali, m various solvents. 


Alkali used 

Time 

Solvent 

***** 

* 10-N NaOH 

hrs. 

0 106-N NaOH 

1 mol. GlOJIa : 331 mole NaOH 


0.39-N NaOH 

L mol. GlO.ILj : 183 mole NaOH 



0.97-N NaOH 

1 mol GIO.IL : 91,8 mole NaOH 



2.0-N NaOH 

1 mol. GIO, LI, • 49 mole NaOH 



2.0-N NaOH 

1 mol GIO .IL : 49 mole NaOH 

NaOH 

Long tune 

2 hrs. 

10-N K 2 CO» 


NaOH 

Dil. HC1 

SI sol. 



Hot cone. HG1 

Slowly sol. 



Dd. acetic acid 

Almost insol. 

KOH 

Till flocculenl 
ppt. appeared 

1-N KOH 

Insol. 


1-N NaOH 
Warm dil. HC1 

Sol. 


14-N Na 2 C0 3 

3 hrs. 

1-N NaOH 

Da HC1 

Easily sol. 

f J*-N NajCOj for 
] then Vio-N Na 2 C0 3 

3 hrs. and 



\ for 

4 hrs. 

1-N NaOH 

SI. sol. 



DU. HC1 

Slowly sol. 

H-N K 2 CO s 

10-N K 2 C0 3 

6 hrs. 

10-N K 2 C0 3 

Insol. 

Short time 

1-N NaOH 

Easdy sol. 


Cold 10-N KjCOj 

Very slowly sol. 

NH 4 OH 

5 hrs. 

Yr - N NaOH 

Very si. sol. 


(Haber.) 


Glucimim iodide, Gll a . 

Sol. in H 2 0 with evolution of much heat. 
(Wdhler.) 

Decomp, m moist air and by H 2 0 
Sol. m abs alcohol. Insol. m most neutral 
organic solvents, as benzene, toluene, etc. 
(Lebeau, C. R. 1898, 126. 1273.) 

Insol. in C 3 H 0 , C 7 H S and oil of turpentine. 
Easily sol. in CS 2 . Sol. in anhydrous alcohols 
without evolution of heat. (Lebeau, A. ch. 
1899, (7) 16. 490.) 

Glucinum iodide ammonia, 2G1I 2 , 3NHj. 

Ppt (Lebeau, A. ch. 1899, (7) 16. 492.) 

Glucinum oxide, GIO. 

Crystalline. Insol. in acids except cone. 
H 2 S0 4 . (Ebelmen, C. R. 32. 710.) 

Amorphous. Absolutely. insol in H 2 0. 
The higher the temp, to which the. substance 
has been heated the more insol. is it in acids. 
Insol. in NELOH+Aq or (NH 4 ) 2 C0 3 +Aq. 
Insol. m cone. NH 4 C1+Aq, or KOH, and 
NaOH+Aq. (Rose.) 

When obtained by ignition of G1S0 4 , it 
very slowly but completely sol. in HC1, at 
Hjp0 4 +Aq. (Rose.) 

Insol. m hydracids. Sol. in cone. H 2 S0 4 . 
(Lebeau, C. R. 1896, 123. 819.) 

Insol. in liquid NH S . (Gore, Am. ch. J. 
1898, 20. 828.) 


Glucinum peroxide basic, 2G10 2 , 3 GIO. 

-f8J£H 2 0. (Komarovski, Chem. Soc. 
1913, 104 (2) 707.) 


Glucinum oxybromides. 

Sol. in H 2 0 if three or less equivalents of 
base are present to one of acid; insol. if more 
of the base is present. (Ordway, Am. J. Soi. 
(2) 26. 207.) 


Glucinum oxychloride, G1 2 OC1 3 =G10, G1C1 2 . 

Insol. in H 2 0. , 

3G1C1 2 , 2G10 +2li a O (?). Sol, m H 2 0. 
(Atterberg.) „ „ , 

G1C1 2 , 3G10+3H 2 0 (?). Sol. in H 2 0, but 
solution soon becomes cloudy and deposits a 
fine ppt. By boiling the solution it is decomp, 
into above salt, and GICL, 12G10 2 H 3 + 
10H 2 O, which is insol. in H 2 0; decomp, into 
G10 2 H 2 by washing. Sol. in acids. (Atter- 
berg.) 


Glucinum oxyfluoride, 5G1F 2 , 2G10. 

Readily sol. in H 2 0. (Lebeau, C. R. 1898, 
126. 1419.) 


Glucinum phosphide. 

Decomp, by H 2 0. (W8bler.) 


Glucinum selenide. 

SI. sol. in H 2 0, (Berzelius.) 



GLUCINUM SULPHIDE 


Glucinum sulphide. 

Slowly sol without decomp, m HA), but 
easily decomp, by acids. (Wdhler.) 

Gold, Au. 

Gold which has been pptd. from AuCl 8 + 
Aq by FeS0 4 is si. sol. in HCl. (Awerkiow, 
Z. anorg. 1009, 61. 10.) 

Not attacked by JI 2 0. Insol in IINO, or 
IICl+Aq. Easily sol. in aqua regia or any 
mixture evolving Cl or Br. Sol. in splenic 
acid, or antimonic acid+Aq; less easily in 
arsenic acid+Aq. Sol. in mixtures of HCl 
and nitrates, or HN0 3 and chlorides; also in 
(NaCl+KN0 a +K 2 Al 2 (S0 4 ) 4 ) +Aq (?). Insol 
in H,S0 4 , except m presence of JKMn0 4 , 
HNOj, or HIO s Sol. m a solution of I in 
ether in direct sunlight. 

Sol. in solutions of ferric, and cupric salts. 

Sol. in IICl+Aq containing H a Cr0 4 , 
H 2 Mn0 4 , H s Se0 4 , H,A.b 0 4 , or FeCI 8 (Wurtz). 

Attacked by fuming HCl (sp. gr. 1.178) at 
ord. temp, m dii'ect light, especially in the 
presence of a trace of MnClj, but not attacked 
m the dark even m the presence of this salt. 
(Berthclot, C. R. 1904, 138. 129S.) 

100 com. hot cone. HCl dissolve 0.008 g 
yellow Au powder in 4 hours. (Hanriot and 
Raoult, C. R 1912, 155. 10S6.) 

Upon boiling 25 and 50 cc. IICl+Aq (sp. 
gr. 1 178), dll. to 125 cc. with 250 mg sheet 
Au l /s in. square, 0 009 m thick, weighing 
250 mg, for several hours, there was no loss 
of weight of Au. (McCaughey, J Am. Chem, 
Soc 1009, 31. 1203.) 

From 5 g. finely divided ordinary yellow 
gold ^100 co. HNO, of 22° B. dissolve 0.002 g. 

m 100*00. HNOj of 32° B. dissolve 0.0119 g. 
in 2 hrs. 

100 cc. HNOj of 36° B. dissolve 0.028 g 
in 2 hrs. 

100 co. HNOj monohydrate dissolve 0.0(76 
g. in 2 hrs. (Hanriot and Raoult, C. R. 1912, 
165. 1085.) 

From 5 g. brown gold: 

100 ccm. HNOj of 22° Baume dissolve 
0,006 g, in 2 hrs. 

100 ccm. HNOj of 32° Baume dissolve 
0.039 g. in 2 hrs. 

100 ccm HNOj of 36° Baume dissolve 
0.078 g. in 2 hrs. 

100 com. HNO, monohydrate dissolve 1.540 
g. in 2 hrs. (Hanriot and Raoult.) 

SI. sol. in boiling HNOj (sp. gr.=1.42). 
The solution deposits Au by standing several 
days. (Dewoy, J. Am. Chem. Soo. 1910, 32. 

Best composition of aqua regia for dissolv- 
ing Au is 200 co. HCl (sp. gr. 1.1946) 45 cc. 
HNO, (sp. gr. 1.4) and 245 cc. H a O. 1 pt. 
Au is sol. in 4.3 pts. of such a mixture. 
(Pnwoznik, C. C. 1910, II. 1743.) 

Sol, in 1 pt. HNO,+4_pts. HCl as repre- 
senting the most economical mixture. (Pri- 
wozrnk, Chem. Soo. 1911, 100. (2), 484.) 


Easily sol. in mtrosulphomc acid from sul- 
phuric acid mauufactuie, when mixed with 
equal parts cone. HCl+Aq (Borntrager, 
Rep. anal. Ch. 1887. 741.) 

Sol in hot cone. H 2 S0 4 m the presence of 
MnOj, MnoO,, Mn„0 4 , Pb0 2 , Pb«0„ Pb 8 0 4 , 
CrO a , Cr0 4 and Ni 2 O s Solution also takes 
place slowly m the cold Sol. in hot H 2 S0 4 + 
KMnOj. Slowly sol. in cold, more rapidly m 
hot H,S0 4 +HN0 3 . (Lenher, J. Am. Chem. 
Soe. 1904, 28. 550.) 

Sol in a hot solution of crystalline telluric 
acid in II 2 S0 4 or H,P0 4 . 

Sol. in hot H 3 P0 4 m the presence of Mn0 2 , 
Mn 2 0,, Mn 8 0 4 , the higher oxides of lead, 
CrO a , chromium tetroxide and mekelic 
oxide. Solution takes place more slowly m 
the cold. Sol. in hot H 8 P0 4 m the presence 
of KMn0 4 . Slowly sol. m a cold, more 
rapidly sol. in a hot mixture of H 3 P0 4 and 

Sol. m hot arsenic acid in the presence of 
MnO„ Mn 2 O s and Mn 8 0 4 . (Lenher, J, 
Am. Chem. Soc. 1904, 26. 550 ) 

Gold leaf is not attacked by cold cone. 
H 2 Se0 4 , when completely free from halogens, 
but is dissolved by cone H 2 Se0 4 at 300°. 
(Lenher, J. Am. Chem. Soo. 1902, 24, 354.) 


!c HCl SO cc HCl 25 co. HCl 50 co. HCl 


1.20 
1 82 
2.02 
2 60 

2 83 

3 22 


1 47 
1 81 
2.75 


4,05 
4 65 

4 81 

5 12 


1 

1 13 

0 78 

1 15 

1,27 

2 

1 99 

1 74 

2 56 

2 86 

4 

3 46 

3.31 

4 55 

5 06 

16 

10 09 

11.37 

13 15 

15 56 

20 

12.20 

13 72 

15.59 

10 41 

24 

14.37 

16 49 

17 96 

23.29 

36 


23 27 

22,07 

31.73 

42 

18 79 

26 30 

24.62 

35.29 

54 

20 94 i 

31.39 

29.49 

42.11 

59^ 

21 64 

33 12 

30 64 

44 43 



GOLD 


The solution contained the given amounts 
of Fe as iron alum, the sp gr of the HC1 
was 1.17S, and the solutions diluted to 125 cc. 
(McCaughcy, J. Am. Chem Soe. 1909, 31. 
l2b3.) 

The solvent action of ferric salt occurs 
even in presence of ,a ferrous salt, but de- 
creases with increase of concentration of 
feirous salt (McCaughcy) 


Solubility of Au which has been pptd. froi 
AuCla+Aq by various piecipitants i 
> HCl+formaldeliyde 


0 01 0 15 
0 76 0 17 
0 87 0 22 


360 720 0 001 FeS0 4 

360 720 0 0019 sugar 

209 400 0 0013 FeSO* 

In the last four cases the solubility was 
determined at the ordinary temp., m the 
. first sixteen the gold was boiled with the 
mixture of HCI and HCHO. 

(Awerkiew, Z. anorg. 1909, 61. 3.) 


0 34 I 0 17 ' 0 46 


t 07 19 20 0.26 30 80 


Conditions the same as above foi HC1+ 
.ron alum. (McCaughey.) 


Finely powdered gold is sol. in cone HCI 
in the presence of alcohol, etc. 

0.0302 g. Au. is sol. in 100 oo. HC1+100 cc. 
CH,OH. 

0.0230 g. Au. is sol, in 100 cc. HC1+100 ce. 
CHClj. 

0.0066 g. Au. is sol. in 100 oc. IICl+100 cc. 
CsHsOH. 

0.0190 g. Au. is sol. in 100 cc. HC1+100 co, 
CsHnOH. 

0.0125 g. Au. is sol. in 100 cc. HC1+50 cc. 
CCljCH(OH)s. 

(Awerkiew, C. C. 1908, II. 1566.) 
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0 0302 
0.0043 
0 028 
0 001 
0 0002 
0 0005 
0 0002 
0 0015 
0.002 
0 0009 
0 0128 
0.0281 
O.OOS4 
0 0006 
0 

0 005 
0.005 
0 0014 
0 0005 
0 0018 
0.0008 
0.001 


.uSa'-K^rV 


FeSO« 
oxalic acid 

CILOH 
oxalic acid 
CH s OII 
oxalic acid 


Solubility of Au in boiling HC1 + chloroform . 


HC1 

<uw 

Dissohed 

Au used w us 
Au<?la+Aq by 

50 

200 

400 

50 

300 

100 

200 

250 

300 

1000 

150 

0.0006 

0.0111 

0.0017 

0.0003 

0.0004 

0 0015 

0 0055 

0 0021 
0.0197 

0 007 

0 008 

FeSO, - 

sugar 

CsHjOH 

sugar 

FeSOi 

CHsOH 


0 019 
0.0048 
0.0024 
0.0027 
0 0032 
0 0023 
0 0067 
0,028 


A* 


Solubility of Au m boiling HCl+phenol. 


0 001 
0 0004 
0 0003 
0.0005 
0 

0.0005 

0.0005 

0.0012 


HCOH 

FeSCL 


Dissolved pptd from 
Au e AuCli +Aq by 


0 023 
0 0017 
0 0012 
0 0024 
0.002 
0 0106 


sugar 


(Awerkiew.) 

Colloidal gold is sol. in dil. alkalies. (Paal, 
B 1902,85.2236.) 

Rather quickly sol. in 10-15% solution 
I in KI+Aq. 

Very slowly sol. in 5 % solution of I in KI + 

Scarcely sol. in more dil. solution of I in 
KI+Aq. 

Easily sol. in 10% NHJ+I Less easily 
sol. in 5% NHJ+I (Donng.) 

Sol. in cold Na 2 S+Aq when Na 2 S is present 
_ . proportion of 843 pts. Na 2 S to 1 pt Au, 
(Becker, Sill. Am. J. (3) 33. 199.) 

In finely divided state Au is sol in boiling 


+Aq. (Vogel, J. pr. 20. I 


6 .) 


Solubdity of Au (disks) in KCN+Aq with 

(A) oxygen passed through solution, and 

(B) agitated with oxygen. 


0 00845 
0.01355 
0 0115 
0 00505 


0.0187 
0 0472 
0 0314 
0.108 


(Maclaurin, Chem. Soc. 1893, 63. 729.) 

The solution of Au in KCN+Aq is es- 
sentially hastened by sunlight. (Caldecott, 
Proo. Chem. Soc. 1904, 20. 199.) 



GOLD CHLORIDE 


The presence of oxygen is necessary for 
the solution of Au m If CN + Aq. The rate 
of solution of Au m IfCN+Aq varies with 
the^tiength of the solution, being small for 
cone, solutions, increasing as the solution 
becomes more dilute, reaching a maximum at 
0.25% IfCN, and then again diminishing. 
(Maclaurm, Chem. Soc. 1895, 67. 211.) 


Solubility of Au (slaps) m dil. IfCN+Aq 


% KCN 

Mg Au dissolved in 24 hours 

0 

0.010 

0 0005 

0 043-0 07 

0 001 

0 '10-0.23 

0 0016 

0 16 

0 002 

0.44 

0 00325 

1 77 

0 004 

4 29 

0 008 

48 43 

0 016 

74 90 

0 0325 

150 54 

0 065 

168 12 


Sol. in 
lecomp. 
CHCIs. 


Gold (auroaunc) bromide, AujBr,. 

Not deliquescent. H»0 or ether dissolves 
out AuBr,. (Thomsen, C. C. 1860. 606.) 
Does not exist. (Ifruss, B. 20. 640.) 
Existence is maintained by Petersen. (J. 
pr. (2) 46. 334.) 

Auric bromide, AuBr s . 

Not deliquescent. Slowly sol in HaO, more 
readily in ether. 

Can be reeryst. from’AsBr,, SbBr s , TiBr, 
or SnBr2. (Lindet, Bull. Soc. 1886, (2) 46. 
149.) 

Sol. in methyl acetate. (Naumonn, B. 
1909, 42. 3790 ) 


Decomp, by HBr and IfBr+Aq. 


(Cluisty, Elektrochem Z 1901, 7. 205.) 

Emely divided metallic gold is completely 
sol. at the ord. temp, in solutions of potas- 
sium ferrocyanide. Solution takes place 
very slowly even when the potassium ferro- 
cyanide solution is boilmg. (Beutel, Z 
anorg 1912, 78. 158.) 

Sol. m RbClJ+Aq. (Erdmann, Arch. 
Pharm. 1894, 232 30.) 

Not attacked by FeCl a +Aq when air is 
excluded but very enei’getically attacked in 
presence of HC1 and oxygen. (Mcllhiney, 
Am. J. Sci., 1896, (4), 2. 293.) 

Not attacked by several days heating 
with SOCl 2 at 150°. At 200° there is si. 
action in 10 days. (North, J. Am. Chem. 
Soo 1912,34.892.) 

SOjClj in excess dissolves pulverulent 4u 
by several hours heating at 100°. (North, 
Bulb Spc. (+), 9. 647.) 

416 ) ' " 

Easily sol. in acid solutions of thiocar- 
bamide especially in presence of suitable 
oxidizing compounds. (Moir, Chem. Soo 
1906, 89. 1345.) 


(Baudrimont, A. ch. (4) 2. 


Gold arsenide, AuAs, 

H 2 0 or alcohol slowly extracts As; HNO a + 
Aq converts into Au and HjAsCL. Sol. in 
aqua regia. Not attacked by cold, decomp, 
by hot cone. H 2 SO<. (Tivoli, C. C. 1887. 778; 
J. B. 1887. 610.) 


Gold blsmuthide, Au 2 Bi, 

Min. Maldoniie, Sol. in aqua regia. 


Aurous bromide, AuBr. 

Insol. in H 2 0. (Thomsen, C. C. 1880. 
606.) 


Aurous phosphorus (ribromide, AuBr, PBr t . 

Decomp, by H 2 0. (Lindet, J pr. (2) 32. 
494.) 


Auric phosphorus pentabromide, AuBrs, 
PBr 6 . 

Decomp, by H 2 0. (Lindet.) 

Aurous bromide phosphorus trichloride, 
AuBr, PCI,. 

Decomp by H 2 0. (Lmdet.) 

Auric praseodymium bromide, 

PrBr„ AuBr,+10H 2 O. 

Very sol. m H 2 0; sol. in cone HBr. (Von 
Schule, Z. anorg. 1898, 18. 355 ) 

Aurous bromide ammonia, 

AuBr, 2NH,. 

Decomp, by H s O and dil. HC1. 

Sol in aqua regia. (Meyer, C. R. 1906, 
143. 281.) 


Gold carbide, Au 2 C 2 . 

Ppt. Decomp by boiling H 2 0 without 
evolution of C 2 H S . ‘Decomp, by HC1 with 
evolution of C 2 H 2 . (Mathews, J. Am. Chem, 
Soc. 1900, 22. 110.) 


Aurous chloride, AuCl. 

Insol. in H 2 0, but gradually deeomp. 
thereby into Au and AuCl a . (Thomsen, J. 
pr. (2) 13. 341.) 

Insol. in H,0 and dil. HNO,. 

Decomp, by cone. HNO, to Au and AuCl,. 
Sol. in HC1, HBr and in sol. of alkali 
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Gold (auric) chloride, AuC1 3 . 

Deliquescent. Very sol m II a O. Sol.* 
1.47 pts. IIjO. (Abl.) Sol. m cono. HC1, 
HNOj+Aq without deeomp. 

AsC 1 3 dissolves about 22% at 1(50° and 
2.5% at 15°. Solubility in ShCI 3 is about the 
same. Much less sol. in >SnCl 4 or TiCL, 
SnCl 4 dissolving 4% at 1(50° and hardly a 
trace at 0°. Very si. sol. in hot or cold SiCL. 
(Lindet, Bull Soc. (2) 46. 149.) 

SI. sol. in liquid NH a . (Franklin and Kraus, 
Am. Ch. J. 1898, 20. 829 ) 

Sol. in alcohol with gradual decc v 
(Gmelm ) Sol. m ether with decomp, in light 
or on long standing. Ether extracts AuClj 
from AuClj+Aq (Proust) Sol in volatile 
oils with gradual decomp. 

Sol. in ether. (Myhus, 55 anorg. 1911, 70. 
207.) 

Very sol. in other. (Willstotter, B. 1903, 
88. 1830.) 

Completely sol. in ether. (Frank, C. C.. 
1913, II. 541.) 

Insol, in or decoinp. by alcohol, ether, CS a , 
C«Hj, oil of turpentine, pentane, hexane, 
CHClj, CCh, ethyl mtrate, mtrobenzol, 
ethyl acetate, ethyl propionate and pyri- 
dine. (Lcnhor, J Am Chem. Soc 1903, 26. 
113S ) 

+2HjO. (Thomson.) 

Auroauric chloride, AujCL. 

Decomp, by H s O into AuC 1 3 and AuCl 
(Thomsen, J. pr. (2) 13. 357.) 

Does not exist. (Kruss and Schmidt, J. 
pr. (2) 38. 77.) 

Existence is maintained by Christensen 
(J.pr, (2) 46.328.) 

Aline chloride wilh MCI. 

See Chloraurate, M. 

Auric nitrosyl chloride, AuCla, NOC1. 

Sol, in II 2 0 with decomp. (Sudborough, 
Chem. Soo. 69. 662.) 

Aurous phosphorus trichloride, AuCl, PClj. 

Decomp, by H a O. Sol. in about 100 pts. 
PClj at 15°, and about 8 pts at 120°. Sol. in 
AsClj. (Lindet, C R. 101. 1492.) 

Auric phosphorus penfachloride, AuClj, PClj. 

Decomp, by H 2 0 Nearly insol. in PClj. 
Sol. in AsClj. (Lindet.) 

Aurous potassium chloride, AuCl, ICCl. 

Deeomp. by HjO or HCl+Aq into KC1, 
IvAuCL, and Au. (Berzelius.) 

Auric potassium chloride. 

See Chloraurate, potassium. 

Auric selenium chloride, AuClj, SeCl 4 . 

Decomp, by H 3 0. Sol. in AsClj. (Lindet, 
C. R. 101. 1492.) 


Gold (aurous) sodium chloride, AuCl, NaCl. 

Insol. m II 2 0. Sol. m alcohol. (Meillet, 
J.Pharm 3.417.) 

Formula is 4NaCl, AuCl, AuClj (Jorgen- 
sen.) 

Aunc sodium chloride. 

See Chloraurate, sodium. 

Auric sulphur chlonde, AuClj, SCI,. 

Easily deeomp. by H 2 0. (Lmdet, C. R. 
101. 1492.) 

Aurous chloride ammonia, AuCl, NH S . 

Ppt. Unstable (Diemer, J. Am Chem. 
Soc. 1913, 36. 554 ) 

AuCl, 3NH 3 . Decomp, by H 2 0 and dil. 
lids. 

Sol. m aqua regia. Sol in cono. H 2 SO< 
with decomp. (Meyer, C. R. 1906, 143. 282.) 
AuCl, 12NH 3 . (Meyer.) 

Auric fluoride, AuF a . 

Very unstable 

Is incapable of existence not only in pres- 
ence of H a O but under the ordinary conditions 
met with in the laboratory and in nature. 
(Lenhei, J. Am. Chem. Soo. 1903, 26. 1138.) 

Auric hydroxide, Au0 3 H 3 
Nearly insol. in most acids. Easily sol. in 
very cone. HNOj+Aq (Proust), from whiph 
all AuO a Hj is separated by dilution (Fremy), 
Extremely si. sol in fuming HNOj. Sol. m 
dil. HNOj+Aq when pure (KrUss, A. 237. 
281). Not attacked by HjPOi Insol. in HF. 
Sol. m HC1, or HBr-j-Aq (Fremy), 

Sol. in HsSeCh+Aq. (Mitscherlich.) 

SI sol. in cono H 2 S0 4 , somewhat sol in 
HC a H 2 0 3 -(-Aq. (Rose.) 

^Nearly insol. in cold KOH+Aq, but dis- 
solved on boiling. Insol. in NHiOH+Aq or 
alkali carbonates + Aq (Rose). SI. sol. m 
boiling CaClu+Aq, NaCl+Aq, BaClj-j-Aq 
(Pelletier). Sol. m NH<CN, and KCN-j-Aq 
(Himly). 

SI. sol. m KCl, or NaCl+Aq, (Pelletier.) 
Sol. in K<Fe(CN)«+Aq at ord. temp, 
rapidly on boiling. (Beutel, Z. anorg. 1912, 
78. 154.) 

AuO, OH = Au 2 0 3 , H a O. (Ki'uss.) 

Auroauric hydroxide, Au 3 0 8 (0H) 2 =3Au 2 0 2 
+2HjO. 

Insol. in boihng cono. KOH+Aq. Deeomp. 
by cono. HC1 or HNOj+Aq mto Au and 
Au a Oj, which dissolves (Schtlttlander, A. 
217. 330.) 

Aurous iodide, Aul. 

Insol. in cold, deeomp. by hot H 2 0, H 2 SO<, 
HC1, or HNOj+Aq, with separation of Au. 
Deeomp. immediately by ether, more slowly 
by alcohol. 
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Partially sol. m KI, Fel 3 , or HI+Aq 
(Pelletier). SI attaoked by NH 4 OH, or 
NaCl+Aq at 35° (Fordos). Instantly de- 
oomij by KOH+Aq 


Gold (auric) iodide, Aula. 

Insol. in lijO. Sol. in alkali iodides, and 
III+Aq. Deeomp on air or by alkalies. 
(Johnston, Phil. Mag. J. 9. 266.) 


Aurous iodide ammonia, Aul, NHj. 

Deeomp. by H-,0 or dil. acids. (Meyer, 
C R 1906, 143. 281.) 

Sol. in aqua regia. 

Alii, 6NH 3 . (Meyer.) 


Aurous oxide, AusO. 

Insol. in H 2 0 or alcohol. Deeomp. by boil- 
ing with HCl+Aq into Au and AuClj. 
HaSO,, HNOs, or HC2H3O2+A0 do not 
attack. Sol. in cold aqua regia. Sol m HI 
+Aq. Sol. in KOH, or NaOH+Aq when 
freshly precipitated (Berzelius.) 

According to Kruss (A. 237. 281) all hitherto 
prepared Au 2 0 is impure. Pure Au.O is sol. 
m cold H 2 0 when freshly precipitated, from 
which hydroxide is precipitated by boiling. 
Partly sol, m HC1. 01 HBr+Aq. Sol m 
KOH, or NaOH+Aq when freshly precipi- 
tated. Not affected by any other acid — 
solvent. (Krhss.) 

The so-onlled solution of Au 2 0 in H s O is 
m reahty a coloidal suspension. (Vamno, B. 
1905, 38. 462.) 

Auric oxide, AuiOj. 

See Auric hydroxide. 

Auroauric oxide, Au 2 0 2 . 

Sol in cold HCl+Aq; forms msol. comp, 
with HF. (Prat, C. R. 70. 842.) 

Obtained pure by Krtiss (A. 237. 296.) 


Gold phosphide, Au,P 8 . 

Not attacked by HCl+Aq. IINOj forms 
IIjPO, and leaves undissolved Au. (Schrdt- 
ter. J. B. 1849. 247.) 

AuP. Deeomp. on air or with H 2 0. (Ca- 
vazzi, Gazz. ch. it. 16. 40.) 

Au a P 4 . Readily attacked by aqua regia 
or CL+Aq. (Granger, C. R. 1897, 124. 498.) 


Gold purple (mixture of Au and Sn0 2 ). 

Insol. in H 2 0. Easily sol. in aqua regia. 

HCl+Aq dissolves all Sn and leaves Au. 

Boiling HNOa+Aq dissolves a little Sn. 

Insol. in boding KOH+Aq (Berzelius). 
KOH+Aq extracts excess of Sn0 2 , and the 
residue becomes sol. in H 2 0, from which it is 
Pjitd. by NHiCl+Aq. (Figuier, A. ch. (3) 

Sol., when still moist, in NH,OH+Aq, but 
insol. if it has been dried. 

_ Obtained in colloidal state m aqueous solu- 
tion containing 0.58 g. Au. and 5.41 g. Sn0 2 


a litre This solution may be concentrated 
without coagulation. The solution is coagul- 
ated by dil. IINOa, or HCl+Aq, more easily 
by dil. H a SO.,+Aq; also by KCI, HgCl 2 , 
FeSO t +Aq. and many other salts Not 
coagulated by alcohol, but easily when ether 
is added to the alcohol (Schneider, Z. anorg. 
6. SO.) 


Gold (auric) selenide, Au 2 Se 3 . 

HNOj+Aq dissolves out Se. Sol. in aqua 
regia or alkali sulphides + Aq. (Uelsmann, 
J. B. 1860. 90.) 


Aurous sulphide, Au»S. 

Easily sol. m H 2 0 when freshly prepared, 
but precipitated from aqueous solution by 
HC1, KCI, or NaCl+Aq When dried is 
insol. in H 2 0. 

Insol. in boiling dil. or cone. HC1, or H 2 SO, 
+Aq. Easily sol. in aqua regia, HCl+Aq 
with KClOs, etc. Slowly sol in alkali mono- 
sulphides+Aq. Easily sol. in polysulphides 
+Aq 

Insol. in KOH+Aq. Sol. in KCN+Aq. 
(Kruss, B. 20. 2369.) 

Known also in colloidal state in aqueous 
solution containing 1.74 g. Au 2 S per 1 
(Schneider, B. 24. 2241.) 

Auric sulphide, AU2S3. 

Insol. in H a O and acids except aqua regia; 
sol. in alkali sulphides, or KOH+Aq. (Ber- 
zelius.) 

Does not exist (Kriiss, B 22. 2369), but 
has since been made by Antony and Luchesi 


in cold Na 2 S or K s S+Aq; deeomp. on boil- 
ing. (Antony and Luchesi, Gazz. ch. it, 21, 
2. 209.) 

Insol. m ether. (Hofmann, B. 1904, 37. 
246) 


Auroauric sulphide, Au 2 S 2 . 

Insol. in H 2 0 or acids except aqua regia. 
SI. sol. in cold alkali monosulphides + Aq. 
but easily sol, on warming. Sol m cola 
polysulphides + Aq, but less in ammonium 
polysulphide than the other alkali poly- 
sulphides. 

Not attacked by cold, but easily sol. in h6t 
KOH+Aq. Sol. in KCN+Aq. (Hoffmann 
and Kruss r B. 20. 2704.) 

Obtained also in colloidal state in aqueous 
solution containing 0.8 g. pec 1. (Schneider.) 

Insol. in Na 2 S+Aq. sat. with S. (Ditte, 
A. ch. 1907, (8) 12. 273.) 

Aurous potassium sulphide, AujS, 3K a S. 

(Antony and Lucolresi, Gazz. eh. it 1896, 
26. (2) 350.) 
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AuoS, 4K"S+12H 2 0. Very sol. in II-O. I Completely insol. in benzene and in alcohol' 
(Ditto, C. R. 1S95, 120. 322.) . (Ramsay, Chem. Soe. 1895, 67. 684 ) 


Gold silver sulphide, AgiAuSs 
Ppt. (Luechesi, Gazz. cli it 1890, 26. 
350-53 ) 


Hexamine chromium compounds. 
See Luteochromium compounds. 


Aurous sodium sulphide, NuAuS-f 1H»0. 

Sol. in H : 0 and alcohol. (Yorke, Chem, 
Soc. Q J. 1. 236 ) 

+5H 2 0 Sol. in II, .0. (Ditte, C R. 1S95, 
120. 321.) 

Na 3 AuS 2 . Sol. m II 2 0. (Luechesi, Gazz 
ch. it 1896, 26. 350-53 ) 

Au 2 S, 2Na : S+20H 2 O. Very sol. m H-0 
(Ditte, C, R. 1895, 120. 321.) 


Gold telluride. 

Ppt. (Berzelius, Pogg. 8. 178 ) 


Gold silver telluride, Au s Tes, AgjTc. 

Min, Sylvnmto. Sol. in HNCL+Aq with 
separation of Au, m aqua regia with separa- 
tion of AgCl. 

3Ag 2 To, Au 2 Te. Mm. Pctzilc. 


Hexamine cobaltic compounds, 
Co 2 (NH a )„X» 

fiee Dichrocobaltic compounds. 

Co(NH 3 )„X 3 . 

Sec Luteocobaltic compounds. 

Hexamine iridium chloride, Ir 2 (NH 3 ) 6 Cl 6 . ' 
See Iridotriamme chloride. 

Hexathionic acid, H 2 S a O». 

Known only m aqueous solution, which 
decomposes rapidly, even in Ipresence of free 
sulphuric acid. (Debus, A. 244. 76.) 

Potassium hexathionate, K 2 S 9 04. 

Sol. m H 2 0, with rapid decomp. Not 
obtained in pine state. (Debus, A. 244. 76.) 


Hartshorn, salts of. 

See Carbonate carbamate, ammonium hy- 
drogen. 

Helium, He. 

Coefficient of absorption for H 2 0 at 
18.2° =0 0073. (Ramsay, Z phys. Ch. 1906, 
66. 347.) 


Holmium, Ho. 

Holmium oxide, Ho 2 O a , 

(Clove, C R. 89. 478; 91. 328.) 

Consists of at least two elements. (Lecoq 
de Boisbaudran, C. R. 102. 1006.) 

Consists of seven elements. (Kriiss and 
Nilson.). 


Absorption of helium by H 2 0 at t° and 760 
mm, pressure. 


0 01500 
0 01487 
0.01460 
0.01442 
0 01396 
0 01386 
0 01371 
0 01382 
0 01380 
0 01387 
0 01403 
0.01404 


(Estreieher, Z. phys. Ch. 1800, 31. 184.) 
Absorption by II«0 at t°. 


0 0134 
0.0100 
0.0138 
0.0161 
0.0191 
0.0226 


(Antropoff, Roy. Soc. Proe. 1910, 83. A 480.) 


SesjKihjdraurylamine, (AuOH) s N, NH 3 = 
Au 3 Nj-t-3H 2 0. 

Decomp, by boiling with H 2 0, (Raschig, 
A. 236. 341.) 

Hydrazidophosphoric acid. 

Berium hydrazldophosphate, 

0P(N 2 Hj)0 2 Ba. 

(Ephraim, B. 1011, 44. 3420.) 

Lead hydrazldophosphate, 0P(N 2 H 3 )0 2 Pb. 
Easily sol. in HN0 3 . (Ephraim.) 

Potassium hydrazidophosphate, 
OP(N 2 H 3 )(OK) 2 , (Ephraim.) 

Sodium hydrazidophosphate, 
OP(N 2 H,)(ONa) 2 . 

Can be cryst. from dil, alcohol. (Ephraim.) 
Hydrazine, N 2 H*=NH 2 — NH 2 . 

Very boL in H 2 0. (Curtius, B. 20. 1632.) 
Very hydroscopic; decomp, by H 2 0; solv- 
ent for sulphur, KC1, KBr, KN0 3 . (de 
Bruyn, R t. c. 1894, 13. 433-40; Chem. Soo. 
1895, 68 (2) 347.) 

Mixes in all proportions with alcohols; 
si. sol. in organic solvents. (Lobry de Bruyn, 
Chem. Soc. 1897, 72 (2) 22.) 
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Hydrazine amidosulphonate, 

n 3 h 4 , hso 3 , nh 2 . 

Very sol. m H a O. (Sabnnejeff, Z. nnoig. 
1890, 20. 22.) 

Hydrazine azoimide, X 2 II,, IIN 3 . 

Deliquescent. Easily sol m H 2 0. SI. sol. 
m alcohol, and can be crystallised therefrom. 
(Curtius, B. 24. 2344.) 


Hydrazine borate, (N 3 H 4 ) 3 (B 2 0 8 ) 8 . 

Sol. m H 2 0. (Dschawachow, C C. 1902, 
I. 1394 ) 

(N 3 H 4 ) 2 (H 3 B 4 0,) 3 Sol. in II 2 0. (Dscha- 
wachow, C. G. 1902, I. 1394.) 

+5H 3 0. Sol. m H 2 0. (Dschawachow, 
C. C. 1902. 1. 1394.) 

+10H a O Ppt. (Dschawacliow, C. C. 
1902.1 1394.) 


Hydrazine cuprous bromide chloride, 
N 2 H t Cl, N 2 H 5 Br, 3CuBi. 

(Ranfaldi, Real Ac. Line. 1900 (5) 15, II, 
95) 

Hydrazine mercuric bromide, 

HgBro, 2 (N 2 H 4 , HBr)+H a O 
Very sol. m H 2 0, sol. in alcohol and acetone. 
SI. sol. in acetic ether. 

Insol. in ethyl ether. (Fenatmi, C. A. 
1912. 1612.) 

Hydrazine zinc bromide, 2N 2 II 4 HBr, ZnBiq 

+HA, 

Veiy sol. in H 2 0; sol in alcohol and acetone. 
(Ferratim, C A. 1912. 1612 ) 

Hydrazine carbonate. 

Veiy deliquescent, but only si. sol. in H 2 0. 
SI. sol m alcohol. (Curtius and Jay, J. 
pr. 1889, (2) 89. 41.) 

Hydrazine zinc carbonate hydrazine, 
Zn(C0 2 , NH, NH 2 ) 2 , 2N 2 H 4 . 

Easily sol. m II 2 0. (Ebler and Schott, J. 
pr. 1909, (2) 79, 72.) 


Hydrazine mercuric chloride, N 2 H S C1, HgCl 2 . 

(Hoffmann and Maibmg, A 1899, 305. 
221 ) 


Hydrazine dithionate, N 2 H 4 , H 3 S 3 0 8 . 

Sol. m H 2 0, decomp. on standing in aq. 
solution (iSabaneicff, Z. anorg. 1X99, 20. 21 ) 
2N 2 H 4 , II 2 S 3 () 6 Sol m HA (Sabanejeff.) 

Hydrazme fluosilicate, N 3 H 4 , H 3 SiF«. 

Easily sol. in H 2 0. 

Difficultly sol. in ethyl and methyl alcohol. 
(Eblei, J. pr. 1910, (2) 81. 552.) 

Hydrazine fluotitanate, (N 2 H 4 ) 2 , H 2 TiF 0 + 
2H 3 0 

Ppt. Sol. in H s O. (Ebler, J.p r. 1910, (2) 
81. 555.) 


Hydrazine monohydrobromide, N 3 H 4 , HBr. 

Very easily sol. in H 3 0 or hot alcohol. 
(Curtius and Schultz, J. pr. (2) 42. 537 ) 

Hydrazine dihydrobromide, N 3 H 4 , 2HBr, 
Easily sol. in II 3 0. SI. sol. in alcohol, 
(Curtius and Schulz, J, pr. (2) 42. 535.) 


Hydrazine monohydrochloride, N 3 H 4 , HC1. 

Extiemely sol. m H 3 0. SI. sol. in boiling 
absolute alcohol. (Curtius and Jay, J. pr. 
(2) 39. 38.) 


Hydrazine dihydrochlonde, N 3 H 4 , 2HC1. 

Easily sol. in cold H a O, si. sol. in hot 
alcohol. (Curtius, l c ) 

Sol. in 2.67 pts H 3 0 at 23° Sp. gr. of sat. 
solution at 26 4 /4°= 1.4226. (Scluff, Z. pliys. 
Ch. 1896, 21. 292 ) 


Sp. gr. of aqueous solution at 20°. 
% wit I Sp Rr. 


1 11S3 
1.0923 
1 0675 
1.0436 
1 0206 


Hydrazine chlorate, N 3 Ii 4 , HCIOs. 

Very sol in H 3 0; si. sol in alcohol Insol, 
m ether, CHCla and benzol. (Salvadon, 
Gazz. oh. it 1907, 37, (2) 32.) 

Hydrazine dichlorate, N 3 H 4 , 2HC10 S . 

Ppt. Decomp in aq. solution. (Turrentine, 
J. Am. Chem. Soc. 1915, 37. 1123.) 


Hydrazine cupric chloride, N 3 H 6 C1, CuCl 2 + 

^H a O. 

Deoomp. by H s O. (Ranfaldi, Real. Ac. 
Line. 1906, (5) 15, II. 95.) 

+2H a O. Decomp. by H 3 0. (Ranfaldi.) 


(Schiff, Z phys. Ch. 1896, 21. 292.) 

Nearly msol. in hot absolute alcohol 
(Curtius and Jay, J. pr. (2) 39. 37.) 

Hydrazme dihydrofluoride, N 3 H 4 , 2HF. 

Easily sol. in H 3 0. Nearly msol. m alcohol. 
(Curtius and Schulz, J. pr. (2) 42. 533.) 

Hydrazine monohydroiodide, N 3 H 4 , HI. 

Easily sol. in H.O. (Curtius and Schulz.) 
Hydrazine dihydroiodlde, N 3 H 4 , 2HI. 

|Veiy deliquescent. Easily sol. in H 2 0. SI. 
sol. in alcohol. (Curtius and Schulz, J. pr. 
(2)42.536.) 



374 


HYDRAZINE HADROIODIDE 


Trihydrazine rihydroiodide, 3N 2 H 4l 2HI 
Easily boI, m H s O and alcohol (Curtius 
and Schulz, J. pr. (2) 42. 540.) 

Hydrazine hydroxide, Nall,,, 1I 2 0. 

Miscible with HaO or alcohol, but not with 
ether, chloroform, or benzene. (Curtius and 
Schulz, J. pr. (2) 42. 530.) 


Very hydroscopic (Sommer, Z. anorg, 
1013, 83. 125 ) 

Hydrazine perchlorate, N 2 H 4 , HC10. t +2II 2 0. 

Sol. m 1 IS pts HaO at 30° and 34 pts. 
alcohol: crystallizes fiom boiling absolute 
alcohol. (Salvadoii, Cli. Z. 31. 680.) 

+3HaO. 


Hydrazine hypophosphate, N 2 II 4 , II 4 P 2 Oo. 

SI sol. in H.O. 1.5 pts dissolve in 100 
pts HjO. I Sabanejeff, Z. anorg 1S9S, 17. 
490.) 

Hydrazine hypophosphate ammonia, 

N 2 H 4 , HiPaOc, NH, 

Sol. in HaO ( Sabanejeff, Z, auorg 1899, 
20. 23.) 

Hydrazine mercuric iodide, 

2NsH 6 I, Hb1..+H s O. 

Very sol. m II 2 0, alcohol, acetone, acetic 
ether 

Insol. in ether Excess of H 2 0 decomp. 
(Ferrathu, Gazz. cli. it. 1912, 42. (1), 172.) 

Hydrazine zme iodide, 

Znl 2 , 2N 2 H 4 , HI+HHiO 
Vei v sol, in HsO, sol. in alcohol and acetone. 
(FeiTatim, C. A 1912. 1(512 ) 


Hydrazine nitrate, N 2 H 4 , HNO s . 

Very sol in II 2 0, si. sol in abs. alcohol. 
(Sabanejeff, Z anorg. 1899, 20. 24 ) 


Solubility in H 2 0 at t°. 


6 NtH,, HNOs per 100 £. 


as 47 

72 70 
7(5 Cl 
SO 09 
S3 00 
85 8(5 
88 0(5 
91 IS 
93 58 
95 51 


327.5 
402 2 
490 3 
(507 2 
737 0 
1034 
145S . 
2127 


(Sommer, Z. anorg. 1914, 88. S5.) 


N 2 H 4 , 2HNOj Very unstable. 

Sol. in H 2 0 but solution cannot be con- 
centrated beyond 30% without decomp. 
Decomp, by; abs. alcohol. 

Very sol. in hydrazine hydroxide+Aq. 
(Sabanejeff, Z. anorg. 1898, 20. 25.) 

Hydrazine nitrite, N 2 H 4 , HN0 2 . 

Very sol. in H 2 0. Pptd. by ether from solu- 
tion m alcohol; iiiEol. m ether. 


Solubility in H»0 at t° 


IS 

35 


41 72 1 264 

66 9 1 391 


(Carlson, Dissert. 1910.) 


Hydrazine riperchlorate, N 2 H 4 , 2HC10 4 + 
2H 2 0 

Efflorescent. 

Deliquescent. 

102 pts. salt sol in 100 pts H 2 0 at 29°. 

2 8 pts salt sol. in 100 pts alcohol. 

1.0 pt. “ “ “100 “ ether. 

(Turrentine, J. Am Chem. Soc. 1915, 37. 
1123.) 


I Hydrazine phosphate, N 2 H 4 , H 3 P0 4 . 

Vety sol in H 2 0. (Sabanejeff, Z. anorg. 
1808, 17. 488 ) 

I N 2 H 4l 2H,P0 4 . Sol. inHiO. (Sabanejeff,) 


Hydrazme phosphite, N 2 H 4 , HsPO s . 

Sol.inH 2 0. (Sabanejeff, Z. anorg. 1898, 17. 
468) 


Hydrazine hydrogen phosphite, 

N 2 H 4 , 2H3PO3. 

Less sol, m H 2 0 than the normal salt. 
(Sabanejeff.) 

Hydrazme selenate, N 2 H 4 , H 2 Se0 4 . 

Sol. in H 2 0 with decomp. (Rimini, C. C. 
1907, I. 86.) 

Hydrazine zinc selenate, 

(NjH 6 ) 2 Se0 4 , ZnSe0 4 . 

SI. sol. in H 2 0 but more sol. than Cu salt. 
(Rimini and Malagnim, Gazz. oh. it. 1907, 
87. (1), 265.) 


Hydrazine sulphocyanide, N 2 H 4 , HSCN. 

Very deliquescent. Sol. in H 2 0 and alcohol. 
(Curtius ana Herdenreich, J. pr. 1895, [2] 62. 


Hydrazine sulphate, N 2 H 4 , H 2 S0 4 . 

Sol. with difficulty in cold, easily in hot 
H 2 0. Insol. in alcohol. (Curtius, l. c.) 

100 pts. H s O dissolve 3.056 pts. salt at 22°. 
(Curtius and Jay, J. pr. (2) 39. 39.) 

, 2NjH 4 , H 2 SOj. Ver 


Very deliquescent, and 
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sol. m HiO Insol. in alcohol. (Curtius, J. 

pr . ( 2 ) 44. 101.) 

Hydrazine sulphite, (N 2 H 4 ) 2 H 2 SO a . 
(Sabanejeff, Z. anorg. 1899, 20, 24.) 

Hydrazine pyrosulphite, 2N 2 H 4 , HjSgOs. 

Sol. in H 2 0 with decomp., insol. m alcohol. 
(Sabanejeff, Z anorg 1899, 20. 23.) 


Strontium hydrazinesulphonate, 

(N 2 H 8 S0 8 ) 2 Sr +2II«0 . 

Sol. m H s O. Decomp, by acids, 
alcohol. (Traube.) 

Hydnodic acid, HI. 

See Iodhydric acid. 

Hydrobromic acid, IIBr. 

See Bromhydric acid. 


Insol. in 


Hydrazine thiosulphate, (N 2 H 4 ) 2 H 2 S 2 0 8 . 

Ppt. (Not pure.) (Ferratini, Gazz. ch. 
it. 1912, 42. (1) 138.) 


Hydrazine lead thiosulphate, 

PbS 2 O s , 2(N 2 H 4 ) 2 H 2 S 2 0 3 +H 2 0. 

Insol. in H 2 0 and alcohol. 

Sol. m HCl+Aq and in HNOa+Aq. 
(Ferratini, C A. 1912. 1012 ) 


Hydrazme stiver thiosulphate, 

Ag 2 S 2 0 3 , (N 2 H 4 ) 2 H 2 S 2 0 3 . 

Insol. in HjO: sol, in NH 4 OH +Aq and in 
HNOs. (Ferratini.) 

Hydrazine sulphinic acid. 

Barium hydrazme disulphinate, 

Ba2N2fS02)2. 

Insol. m H 2 0: sol. m acids. (Ephraim, 
B. 1011, 44. 390.) 

Hydrazinesulphonic acid, N 2 H 3 S0 2 0H. 

Sol. in about 24 pts. H 2 0 at ord temp. De- 
comp by mineial acids; nearly insol m 
aloohol and other organio solvents. (Traube, 
B. 1914, 47. 941.) 

Ammonium hydrazinesulphonate, 

(N 2 H 3 SO„)NH 4 . 

Deliquescent; deeomp. by adds. (Traube.) 

Barium hydrazinesulphonate, 

(N 2 II«S0a) 2 Ba+2H 2 0. 

Sol. in H 2 0; pptd. by alcohol; decomp, by 
acids. (Traube.) 

Calcium hydrazinesulphonate, 

(N a H»SO s ) 2 Ca +H 2 0. 

Sol. m H 2 0. Decomp, by acids Insol. in 
alcohol, (Tiaube.) 

Potassium hydrazinesulphonate, NaH 8 S0 8 K. 
Decomp, by acids. (Traube.) 

Silver hydrazinesulphonate, N 2 H 3 S0 3 Ag. 
(Traube,) 

Sodium hydrazinesulphonate, 
N 2 H„S0 8 Na+H 2 0, 

Decomp, by acids. (Traube.) 


Hydrochloric acid, HC1. 

See Chlorhydrlc acid. 

Hydrofluorboric acid, IIBF 4 . 

See Fluoborhydric acid. 

Hydrofluoric acid, HF. 

See Fluorhydric acid. 

Hydrogen, H 2 . 

SI. absorbed by H 2 0. 

Sol. in 130 pts. HiO , 1 vol ” n ' ' ” 

Recently boiloclHsO absorbs I bin 

100 vols HsO at 1S° absorb . - 

1814) 

1 vol. H 2 0 absorbs 0.0193 vol. H at 700 mm, 
and all temperatures between 0° and 23.6°. 
(Bunsen.) 

Later work does not confirm the above state- 


Absorption of H by H 2 0 at t and 700 mm, 
P = coefficient of absorption; ft ““solu- 
bility” (see under Oxygen) 


0 


0 02153 
0 02134 
0 02115 
0.02097 
0.02079 
0 02061 
0 02044 
0 02027 
0.02010 
0.01994 
0.01978 
0.01962 
0.01047 
0.01932 
0.01918 
0.01903 
0 01889 
0.01876 
0.01863 
0.01850 
0.01837 
0.01825 
0.01813 
0.01802 
0.01791 
0 01780 
0.01770 


0 > 


0.02140 
0 02120 
0.02100 
0.02081 
0.02062 
0 02043 
0.02025 
0.02207 
0 01989 
0.01971 
0 01964 
0.01937 
0 01920 
0 01904 


0 01888 
0.01872 
0.01856 
0 01840 
0.01825 
0.01810 
0.01796 
0.01781 
0.01767 
0.01763 
0.01739 
0.01725 
0.01712 


(Timofejeff, Z. phys. Ch. 6. 147.) 
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Absorption of H by H a O at t° and 760 n 
P = coefficient of absorption 


0.0203 
0.0202 
0.0200 
0.0199 
0.0198 
0.0196 
0.0195 
0.0194 
0.0192 
0.0191 
0.0190 
0.0189 
0.0187 
0.0186 
0 0184 
0 0183 


0 0182 
0 0180 
0.0170 
0.0178 
0.0177 
0 0175 
0 0174 
0 0172 
0 0171 
0 0170 
0 0168 
0.0167 
0.0166 
0 0164 
0 0163 
0.0162 


0.0161 
0 0160 
0 0159 
0 0157 
0.0150 
0 0155 
0 0154 
0.0153 
0 0152 
0 0149 
0 0146 
0.0144 
0 0146 
0 0149 
0 0155 
0 0166 


(Bohr and Book, W. Ann. 44. 318 ) 

Absorption of hydrogen by H t O at t° and 760 
mm. pressure. £= coefficient of absorp- 
tion. f3i = “solubility” (see under Oxy- 
gen). 


0 02148 
0 02126 
0 02105 
0.02084 
0,02064 
0.02044 
0 02025 
0 02007 
0 01989 
0.01972 
0 01955 
0.01940 
0.01925 
0 01911 
0.01897 
0.01883 
0 01869 
0 01856 
0 01844 
0.01831 
0 01819 
0.01805 
0.01792 
0.01779 
0.01766 
0.01754 
0.01742 
0.01731 
0 01720 
0.01709 
0 01699 
0.01092 
0.01686 
0.01679 
0.01672 
0.01666 


0.02135 
0.02112 
0.02090 
0.02068 
0 02047 
0 02020 
0 02006 
0 01987 
0.01968 
0.01950 
0 01932 
0 01915 
0 01899 
0.01883 
0.01867 
0.01851 
0.01836 
0 01821 
0 01706 
0.01792 
0.01777 
0.01761 
0.01746 
0 01730 
0.01715 
0.01700 
0.01686 
0.01670 
0.01656 
0.01642 
0.01630 
0.01618 
0 01606 
0.01596 
0.01585 
0.01674 


0 01661 
0 01657 
0 01652 
0 01648 
0 01644 
0 01640 
0 01635 
0 01631 
0 01027 
0 01624 
0 01620 
0.01017 
0 01614 
0 01611 
0 01608 
0.01606 
0 01605 
0 01603 
0 01602 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01660 
0.01600 
0.01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0 01600 
0.01600 


0.01564 
0 01554 
0.01544 
0.01535 
0 01525 
0.01515 
0 01504 
0 01493 
0 01482 
0 01475 
0 01460 
0.01449 
0.01437 
0 01425 
0 01413 
0 01392 
0 01369 
0.01343 
0.01316 
0.01287 
0.01256 
0 01223 
0 01188 
0 01150 
0 01109 
0.01065 
0 01017 
0.00966 
0.00912 
0 00853 
0 00790 
0 00723 
0 00652 
0.00575 
0 00494 
0.00407 
0.00315 
0.00216 
0 00111 
0 0000 


(Winkler, B. 24. 99.) 


Critical t, — 232°. (Natanson, Z. phys 
Ch. 1895, 17. 43-48 ) 

Coefficient of absorption for ILO =0 01760 
at 25°; 0.01905 at 20°; 0.02059 at 15°; 
0.02213 at 10°; 0.02366 at 5°. (Braun, Z. 
phys. Ch. 1900, 33. 734.) 

Solubility in H a O at 25° = 0.01926. (Geff- 
cken, Z phys Ch. 1904, 49. 267.) 

Coefficient of absorption for H s O =0 01810 
at 20.11.° (Hiifner, Z. phys. Ch. 1907, 57. 
"23.) 

Solubility in H s O at 25° =0.01962. 
(Drucker and Moles, Z. phys. Ch. 1910, 75. 
417.) 

Coefficient of absorption for H s O at 15° = 
0.01892; at 20°= 0.01829. (Muller, Z. phys. 
Ch. 1912, 81. 493.) 
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Solubility of hydrogen in. water at 26°, 

S= Solubility calculated according to for- 
mula, for which see original article. 

P = Pressure. 


s 


0 0199 
0 0198 
0 0200 
0 0193 
0 0194 


0 0195 
0 0197 
0 0202 
0 0196 
0 0196 
0.0198 


Absorption of H a by HCl+Aq. 


0 01S75 
0 01868 
0 01789 
0 01732 
0 01699 
0 016SS 
0 01652 
0 01627 
0 01606 


(Findlay, Chem. Soo. 1912, 101. 1465.) 

Absorption by H 2 0 at different pressures. 
P=Hg-pressurc m metres. 

X = coefficient of solubility. 

Table I. Volume of the absorbing liquids 
32.32 ccm. T = 19.5°. 


0 01798 
0 01796 
0 01799 
0 01800 
0 01794 
0 01791 
0 01793 
0 01793 
0 01795 


4 1405 

4 6629 

5 4705 


0 01789 
0 01776 
0 01761 
0 01748 
0 01725 
0 01706 
0 01674 
0 01652 
0 01632 


1.1154 

1.3758 

1.7416 

2.1712 

2.8724 

3 4115 

4 0229 


0.01736 
0 01739 
0.01733 
0.01731 
0 01734 
0 01732 
0 01728 


5 1130 
5 9702 
7 1920 
7 4493 
7 8696 
8.1913 


0 01716 
0 01702 
0 01687 
0 01649 
0 01631 
0 01618 
0 01603 


(Cassuto, Phys. Zext. 1904, 5. 235.) 

Absorption of H 2 by aoids+Aq. 

M = content in gram-equivalents per liter. 
S = solubility. (See under Oxygen.) 
Absorption of H 2 by HN0 3 +Aq. 


0 741 
0.753 

1 22 




0 01851 
0.01868 
0 01812 
0 01782 
0 01739 
0 01690 
0 01667 
0 01633 
0 01611 
0 01589 


Absorption of H a by — 


(Geffcken, Z. phys. Ch. 1904, 49. 267.) 


0 527 
0 562 

0 985 

1 122 
1.866 
1.905 
2 605 
3.045 
3.174 


8 25° 


0.01S69 
0.01S3S 
0.01780 
0.01768 
0 01642 
0 01632 
0 01575 
0 01496 
0 01456 
0 01422 
0 01402 


(Geffcken.) 

Solubility of H, in H.SQ 4 +Aq at 2( 


35 82 
61 62 
95 6 


0 020S 
0 00954 
0 0070S 
0 01097 


(Christoff, Z. phys. Ch. 19015, 55. 027 ) 
Solubility of Hj in colloidal ferric hydroxide 
solutionis practically the same as its solubility 
lure HjO. 

Solubility of H a in a solution containing 
18 11 g Fe(OH)a per liter at 25° =0 30S5. 

Solubility of Ha in. a solution containing 
18.309 g. Fe (OH) a per liter at 25° =0 3083. 
(Geffoken, Z. phys. Ch. 1904, 49. 299.) 
Absorption of H s by bases+Aq. 

M” content in gram-equivalents per liter. 
S=» solubility. (See under Oxygen.) 
Absorption of H 2 by ICOH+Aq. 


0.01658 
0.01539 
0 01378 
0 01389 
0.01196 


(Geffcken, Z. phys Ch. 1904, 49. 267.) 
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Absorption of H s by NaOH+Aq. 

Absorption by salts +Aq. 

M 

S 23° 

Suit 


f 

salt 

t°. 

£§ „ 
p 

tel 

^ s g 

0.5-13 

0.571 

0.092 

0.97-1 

1.059 

1.137 

1.850 

3.400 

3.430 

4.687 

0.01632 

0.01008 

0.01442 

0 01409 

0.01372 

0.0134S 

0.01018 

0 0064S 

0 00039 

0 00483 

KCI 


1 129; 

1 1)211 

l ] 8^ 

18 8i 

19 00 
19 23 

0 00Ds! 

0 01447 
0 01018 

0 00892 
0 01012 

0 01279 
0 01489 
0 01007 

IvNOb 

15° 



,7 «, 

n m,r7 


(Geffckcn.) 

Solubility of II 2 m salts +Aq at 15°. 


KsC’Os 


1 ffl 

1 2353 
1 1555 

1,04 Of 

41 81 
30 91) 
24 13 


0 00160 

1 10235 

0 00462 

Suit 

% Suit 

Coeffit lent of 

12 77 
12 62 

0 00290 

0 SJ 470 

H.O 

0 00 

0 01883 

883 

1 S3 

2 82 

11 32 

12 20 
U 23 

0 01032 
0 01075 

0 01183 

0 01501 

0 01Q2S 

CaCl, 

3 47 
t> 10 

11 33 

17 52 

20 31 

0.01619 

0 01450 

0 01138 
0,00839 

0 00519 

NuC'I 

15° 



.... 



NoNOa 

18° 

1 Dog? 

l 0367 

27 95 

10 77 

11 1G 
5 57 

17 27 
17 30 

17 05 
17 80 

0 00508 
0 00797 
0 0103d 
0 01345 
0 01Q72 

0 00578 

0 0081O 

0 MIM.VJ 

0 01370 

0 01003 

MgSOi 

4 94 

10 19 

23 70 

0 01501 

0 01159 

0 00499 

NuiCOa 

1S° 

1 1213 
1 0S35 

1 0217 

X 8 02 
4 84 
2 16 

13 07 
12 08 
11 61 
11 94 

0 00851 
0 01100 
0 01420 
0 01077 

0 00839 

0 - 1082 
) 0138;: 
0.01639 

LiCl 

3 4S 

7 34 

14 03 

0 01019 

0 01370 

0 0099 

NasSOa 

15° 

1 1008 

1G 0»| 
8 42 

4 6s: 

18 41 

IS 51 

0 00757 
0 01223 
0 01482 

0 00775 
0.01254 

0 01519 

KjCO, 

2.82 

8 S3 

16 47 

24 13 

41 81 

0 01628 

0 01183 

0 00761 

0 00462 

0 00160 

LiCl 

10° 

1 0843 1 
1 04161 
1 0192 

14 03' 
7 34 
3 48 

12 4C 
10 47 

0 01006 
0 01300 
0 01676 

0 00990 

0 01370 

0 01619 

MgSO. 

16° 

1 2079 

1 08of 

23 76 
16 04 
10 19 
4 97 

18 20 
17 55 
17 30 
17 10 

0 01140 
0 01479 

0 00499 

0 00797 

0 01501 

KC1 

3 S3 

7 48 

12 13 

19 21 

22 02 

0 01667 

0 01489 

0 01279 

0 01012 

0 00S92 

ZnSO. 

18° 

1 3265 
■ 1001 

1 SI 
1 0602 

2G 51 
17 23 

G 03 

18 5ft 
18 22 

17 70 

3 00049 
0 01151 
0.01405 

0 00605 

0 00061 

0 01525 

KNO, 

4 73 

8 44 

16 59 
21.46 

0 01683 
0.01559 

0 01311 

0 01180 

CaCla 

"l5°~ 






NaNO s 

5 57 

11 16 

19 77 

37 43 

0 01603 

0 01370 

0 01052 

0 00578 

AlCla 

15° 

1 2647 

1 0! 14 
1 0488 

32 30 
20 76 
12 40 
0 88 

17 28 

0.00525 
0 00860 
0 01100 
0 01460 

0 00533 
0.00874 

0 01480 

Na a C0 8 

2 15 

8 64 

11 53 

0 01639 

0 01385 

0 OOS39 

CijHjjOu 

17~6° 

1.2184 
1 1 Sf 

47 66 
30 08 
10 07 

13 80 

0 noooo 
0 01292 
0 01571 

0 00892 

0 01284 
0.01561 

(Steiner, W. Ann. 1894 (2), 52. 291.) 

Na*S0 4 

4.58 

8.42 

16 69 

0.01519 

0 0154 

0 00775 


(Gordon, Z, phys. Ch, 1895, 18 . 14.) 



HYDROGEN 


Solubility in salt solutions. ! 

C = concentration of the solution in terms 
of normal. 

<t = coefficient of absorption. 

Absorption of hydrogen by NH 4 NOs+Aq 
at 20°. 


4 823 
6 773 
11 550 


0 1308 
0.2765 
0.4363 
0.6333 
0.0069 


1.6 


0.01872 
0 01845 
0 01823 
0 01773 
0 01744 
0.01647 


(Knopp, Z, phys. Ch. 1904, 48. 103.) 
Absorption of hydrogen by KNOa+Aq at 20° 


0.1245 
0.2114 
0.4127 
0 6225 

0 8293 

1 5436 


0 01835 
0.01818 
0 01785 
0 01743 
0 01667 
0 01436 


(Knopp.) 

Absorption of hydrogen by NaNOj+Aq 
at 20°. 


«t° = coefficient of absorption at t°. 


0.06925 
0 06910 
0 06896 
0.06881 
0 06867 
0 06853 
0.06839 
0 06820 
0 00813 


0 00799 
0 06787 
0 00774 
0 06761 
0 06749 
0 06737 
0 06725 
0.06713 
0.00701 


0.06679 
0.06608 
0 06657 
0 06646 
0.06636 
0 00621 


(Bunsen’s Gasometry, p. 280.) 

One vol. alcohol absorbs 0.06925 — 
0.00014St + 0 OOOOOlta vols. H at t°. 
(Bunsen.) 

Solubility m alcohol +Aq at 20° and 760 mm. 


1.041 
2 192 
4 405 


0.1236 
0.2634 
0 5416 
0.8442 


0.01839 
0 01774 
0.01694 
0.01518 
0.01300 


(Knopp ) 

Absorption of hydrogen by KCl+Aq at 20° 


alcohol 

Vol. Ht 
absorbed 

wt % 

alcohol 

0 

9.09 

16 67 

23 08 

1 93 

1 43 

1 29 

1 17 

28 57 

33 33 

50 

00.07 




1.04 

1.17 

2.02 

2.55 


(Lubarsch, IV Ann. 1889, (2) 37. 525.) 
Absorption of hydrogen by alcohol. 


2.123 

4.070 

6.375 


0.1475 
0.2907 
0.5687 
0 9127 


0 01823 
0.01767 
0.01661 
0 01531 
0.01472 
0.01266 


(Knopp.) 

Absorption of H a by NaCl+Aq. 
at° = coefficient of absorption at t°. 







NaCl in 
tho solution 

a25° ■ 

a20° 

al5° j 

a 10° 

a3° 

5 999 

5 506 

3 798 

1 523 
1.250 







(Timofejeff.) 

Solubility of H 2 in ethyl ether at t° 


0.1115 
0.1150 
0.1195 
0 1257 


(Braun, Z. phys Ch. 1900, 33. 735.) 


(Christoff, Z. phys. Ch. 1912, 79. 459.) 

Coefficient of absorption m petroleum = 
0.0582 at 20°, and 0.0652 at 10°. (Griewaas 
and Walfisz, Z. phys. Ch. 1. 70.) 



HYDROGEN 


p 


a 

4.911 

0 310 

0.01839 

7,09 

0 501 

0 01S02 

14.56 

1 030 

0.01712 

18 77 

1 397 

0.01653 

29.50 

2.530 

0 01542 

32.00 

2 845 

0 01518 

3,8 42 

3 770 

0 01440 

49 79 

6 000 

0 01353 

00 12 

9 120 

0 01324 

63 90 

10 700 

0 01307 


(Ivnopp, Z. phys Ch. 1904, 48. 103.) 
Absorption of Ha by olilorulliydrate + Aq . 
t°=temp. of the solution. 

P = % chloralhydrate m the solution. 

/9t° “coefficient of absoiption at t°. 

015° = coefficient of absoiption at 15°. 


15 0 
10.4 
15 S 
15 0 
15 0 
10.2 
15.6 
15 0 


IS 7 
10.5 
17.0 
17.2 
17.9 
18 3 




0 01740 
0 01719 
0 01475 
0.01470 
0.01300 
0.012S1 
0.01282 
0.01320 


0 01732 
0 01669 
0 01388 
0.01314 
0 01270 
0 01285 
0.01286 
0.01398 


015° 


0.01740 
0 01737 
0 01484 
0.01470 
0 01306 
0.01230 
0 01287 
0.01320 


020° 


0 01724 
0.01540 
0.01375 
0.01280 
0.01243 
0.01260 
0.01270 


(Muller, Z. phys. Ch 1912, 81. 499.) 
Solubility of H a in glycerol+Aq. 


2 20 
5.32 
8.57 
10.83 
15 31 


6 68 
0 46 
10 40 
18 20 


0 0193 
0 0189 
0 0186 
0 0182 
0 01815 
0 01765 


0 0184 
0 0181 
0 0177 
0.0176 
0 0171 
0 0160 


Absorption of H» by glycenne+Aq. 
t°<= temp, of the solution 
P==% glycerine in the solution. 

0t°== coefficient of absorption at t°. 
015°= coefficient of absorption at 15°. 


0 01654 
0.01532 
0 01226 
0 01117 
0.01019 
0 01026 
0 00822 
0.00853 


0 01647 
0 01510 
0 01216 
0 OHIO 
0 01010 
0 01025 
0.00806 
0 00870 


(Mtlllcr, Z. phys. Ch. 1912, 81. 496.) 

Solubility of H s in glycerine +Aq at 25°. 

G =•% by wt. glycerine in the solvent. 

S= Solubility of H s . 

P= corrected pressure at end of experi- 
aent m mm. Hg at 0°, 


084 3 
709 0 
730 1 


50.6 
52 6 
67 0 
80 0 
82 0 
88 0 
95.0 


0 0186 
0 0178 
0 0154 
0 0099 
0 0097 
0 0090 
0 0067 
0 0051 
0 0051 
0 0044 
0 0034 


(Drucker and Moles, Z. phys. 1910, 78. 417.) 

Absoiption of H 2 by glucose+Aq, 
t° =temp. of the solution. 

P = % glucose m the solution. 

0t° “coefficient of absorption at t°. 

020°= coefficient of absorption at 20°. 


12.2 

20.7 

32.56 


0 01595 
0.01445 
0.01243 


0 01600 
0.01450 
0 01250 
0 01015 
0 00780 


(Muller, Z. phys. Ch. 1912, 81. 494.) 
Solubility m sugar+Aq at 15°. 


16.67 
30.08 
47 65 


Absoiption Coefficient 


0 01561 
0 01284 
0 00892 


(Gordon, Z. phys. Ch. 1895, 18. 14.) 
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Absorption of H 2 by sucrose+Aq. 
t°=temp. of the solution in the absorption 
vessel. 

P = % sucrose m the solution? 

J3t° = coefficient of absorption at t°. 
pi s ° = coefficient of absorption at 15°. 


12 7 

11.8 

13 3 

12.6 


5 04 
14.7 
20.26 
29.86 
31.74 
39.66 
42.94 


0 01862 
0 01840 


0 01723 
0 01647 
0 01600 
0.01290 
0 01220 
0 01047 
0.00956 


Pl5° 


0.01892 
/320°= 
0 01829 


0.01720 
O 01510 
0 01462 
0 01257 
0 01185 
0 01033 
0 00939 


(Braun, Z. phys. Ch. 1900, 33. 735.) 

Absorption of H 2 by organic acids +Aq. 
M = content in gram-equivalents per liter, 
S= solubility. 

Absorption of H 2 by CHjCOOH+Aq. 


3.178 

3.220 

4.167 


0.01926 
0 01923 
0 01903 
0.01895 
0 01885 
0 01882 
0 01862 
0.01858 
0.01849 


(Geffoken, Z. phys. Ch. 1904. 49. 267.) 
Absorption of H 2 by CIIjCICOOH+Aq. 


0.527 
0.990 
1 773 


0.01905 

0.01852 

0.01783 


Absorption of H by organic substances-1- 
tq at t°. 

' V = absoibed volume reduced to 0° and 
00 mm. 

a = coefficient of absorption 


0 01040 

O 01703 
0 01793 
0 01655 


(Httfner, Z. phys. Ch. 1907, 57. 623-4.) 
Solubility in organic solvents. 


.00001 

000702 

001278 

000710 

00003 


(Just, Z. phys. Ch. 1901, 37. 359.) 

Extended investigations have heen made 
by Findlay and Shen. (Cliem. Soc. 1912, 
101. 1465) on the effeot of colloids on solu- 
bility of H; in H s O. See original article. 


Hydrogen peroxide, H 2 0 2 . 

Miscible with H«0. Not stable in cone, 
solution. Aqueous solution gives up its H«0 2 
to ether. Ethereal solution is more stable 
than an aqueous solution of the same strength, 
and may be distilled without decomp. Mis- 
cible with alcohol. 

Very stable in aq, solution of various 
cone, if perfectly free from impurity such as 
compds. of heavy metals, etc. (Woffenstein, 
B. 1894, 27. 3307.) 

Coefficient of distribution between ether 
and H 2 0 determined at 3°, 7°, and 17 5° 
with varying quantities (1.7—5%) of H s O a . 
(Osipoff, C. C 1903, II. 1265.) 

As sol. in ether as in H 2 0. A 60% solution 
in H 2 Q, still contained about 25% H 2 O s after 



HYDROGEN' PHOSPHIDE, 


being shaken (5 tunes with Invito quantities of 
fresh ether. 

Insol. m petroleum ether. (Build, B. 1895, 
28. 2855.) 

+II s O, anil +211/) Does not silidih at 
-20° (Wnlflensteln, B 1891,27. :«11) 


Hydrogen selenide, H 2 Se. 

More sol. in HjO than hydrogen sulphide. 
(Berzelius.) 

Solubility eoeffieient of H 2 Se at t°. 


Hydrogen phosphide, gaseous (Phosphine), 

Very slightly absmbcd by II 2 0. 

Statements as to solubility m H 2 0 vary 
considerably. 

(a) r~ * 

1 vol. 

kowsky, J B. 1866. 735 ) 

1 vol H,0 absoibs 0.125 vol. PII,. (H. 
Davy.) 

(b) Easily inflammable ffus — 

1 vol HO absorbs 0.018 vol PH 3 . (Gen- 
gcmbie, Crell Ann, 1. 450 ) 

1 vol. HsO absorbs 0.0214 vol. PH, 
(Henry.) 

1 vol. HaO absorbs 0 025 vol. PH, (Davy.) 

1 vol. HjO absorbs 0.125 vol. PII,. (Dal- 
ton, Ann. Phil. 11. 7 ) 

1 vol, HjO absoibs 0255 vol. PH,. (Ray- 
mond, Sober, J. 5. 389.) 

1 vol. HjO dissolves 0 26 vols. PH, at 
17°. (Stock, Biittger and Longer, B. 1909, 
42. 2S55.) 

Sol. in cone. HaSO, without immediate 
decomp. (Buff, Pogg. 16. 363.) 

1 vol. 50% H 2 S0 4 dissolves 0.05 vol. PH,. 
(S. B, and L ) 

Absorbed by CuSCL+Aq and by Br. 
(Berthelot.) 

Absorbed rapidly by Cu 2 Cl a +Aq with 
formation of CujCb, 2PH S , and Cu 2 Cl-, 
4PH S . (Riban, C. R. 88. 581.) 

1 vol. alcohol of 0,85 sp. gr. absorbs 0.5 vol ; 
1 vol, ether absorbs 2 vols (Graham.) 

Sol m volatile oils; 1 vol oil of turpentine 
absorbs 3.25 vols. (Graham.) 

Several varieties of blood absorb PH,. 


3 . 77 vols. 
3 43 
3 31 
2 70 


Sol m cold COOL. (Besson, C. R. 1869, 
122. 140) 

Hydrogen silicide. 

See Silicon hydride. 


Hydrogen sulphide, II a S. 

(a) Liquid. Dissolves S on warming, 
which separates on coolmg. 

(b) Gas 

1 vol HaO absorbs 1 08 vols HaS at 10° (Henry, 
1803 ) 

1 vol HaO absorbs 2 S3 vols HaS at 15° (tie Saus- 
suro, Ann Phil. 0, 340.) 

1 vol HaO absorbs 3 vols HaS at 11°, (Gay-Lussac 
and Thenard ) 

1 vol HaO absorbs 3 88 vols HaS at ord. temp 

1 vol HaO absorbs 2 5 vole HaS at ord temp 
(Dalton ) 


1 vol. HsO absorbs 4.370(3-0.083687t+ 
0.0005213t s vols H 2 S at temperatures be- 
tween 2 and 43.3°. (Bunsen and Schbnfeld, 
A. 93. 26.) 

At 0° and about 820 mm. pressure, 1 com. 
H a O absorbs 100 com H 2 S, while only about 
4 ccm. are absorbed at ord. pressure, (de 
Forcrand and Villaid, C, R. 106. 1402.) 


Hydrogen phosphide, liquid, P 2 H 4 . 

Insol, m H 2 0. Apparently sol. in alcohol 
and oil of turpentine, but solution is very 
quickly decomp. (Thenard, A. ch. (3) 146.) 


Hydrogen phosphide, solid, P 4 H 2 

Insol. in H 2 0 and alcohol. (Leverrier, A. 
ch. 60. 174.) 

Insol. in all liquids except liquid PH a , 
(Thenard, A. ch, (3) 14. 5.) 

Instantly decomp, by HNO», or H 2 S0 4 + 
Aq Sol. with decomp, in alcoholic solution of 
KOK, (Thfinard ) ‘ 

Somewhat sol. in liquid phosphorus. 
(Buck, Dissert. 1904.) 

P«H 2 . Insol. in all solvents. (Stook, , 
BOttgor and Lenger, B. 1909. 42. 2851.) 

PisHe, Sol. in liquid hydrogen phosphide 
and molten P. There are no other solvents 
which appreciably dissolve it Insol. in 
liquid PH,. (S B and L.) 


1 vol. H 2 0 at 760 mm. pressure and t° absorbs 
V vols. H a S, reduced to 0° and 760 mm . 




HYDROGEN SULPHIDE 


Absorption coefficient of H 2 S in H a O 
at 0° =4.0796. (Prytz and Holst, W. Ann. 
1895, 64, 137.) 

1 1. Ii 2 0 dissolves 01004 mol' H 2 S at 25° 
and 700 mm. (Polhtzei, Z. anorg. 1909, 
64. 145.) 


Absorption of hydrogen sulplnde by H«0 at t° 


Difficultly sol m cone.. Ii 2 S0 4 with decomp. 
Instantly decomp, by fuming IINOj. 
Solubility of II 2 S m III+Aq at 25° and 760 


4 686 
3 520 
2 672 


[Calc. fr. data of Fauser. (C. C. 1889, 
754.)] 

(Winkler, Z. phys. Cli. 1906, 66. 350.) 


Absorption of hydrogen sulplnde by HjO at t # 


Coefficient of absorption 


3 362 
2 554 
2 014 


(Winkler, Z. phys. Ch. 1906, 66. 350.) 


Solubility of H s S m H 2 0. 


Layer rich in HaO 


23 3 
22.9 
17.2 
13.7 
11.4 


* Not exact. 

(Polhtzer, Z. anorg. 1909, 64. 145.) 


Solubility in acids+Aq, 

1= value of HaS dissolved in acid+Aq os 
determined by titration. 

lo= value of H 2 S dissolved in H 2 0 as de- 
termined by titration. 
t°=26'. 



0 00 
1 01 
1.51 
1.93 
2 65 
2.64 
3.42 


0.1004 
0.111 
0.113 
0,125 
0.130 
0.138 
0.142 
0 163 
0.165 
0.181 
0.197 
0.267) 


l/lo 


(McLauehlan, Z. phys. Ch. 1903, 44. 615.) 


Less sol. in NaCl, or CaCl 2 +Aq than in 
H s O. 

Sol. in CdCl» +NH4OH + Aq . (Crobaugh, 
Z. anorg 1894, 6. 321.) 


Solubility in salts+Aq. 

1= value of ET 2 S dissolved m salt+Aq s 
determined by titration. 

lo= value of H 2 S dissolved in H 2 0 as dt 
termined by titration. 
t°=25°. 


Salt+Aq 


Salt +Aq. 

34-N.Na 2 S0 4 

H-n.k 2 so 4 

H-N.(NH«),S0 4 

N.NaCl 

N.KC1 

N NIHCl 
N.NaNOj 
N.KNOj 
N.NH«NO, 

0.73 

0.78 

0.82 

0.847 

0.853 

0.960 

0.913 

0.990 

K-N.Na 2 S0 4 

m-n.k 2 so 4 

jt-N.fNH^SO. 
H-N . NaCl 
N.NaBr 
N.KBr 
N.NHtBr 
N.KI 


0.855 

0.890 

0.91 

0.930 

0.935 

0.946 


(McLauehlan, Z. phys Ch. 1903, 44. 615.) 
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HYDROGEN SULPHIDE 



Solubility of ’ 
(g. mol. H 2 £ 

IPS in NaSH+Aq. 1 

3 dissolved in 1 1.) j 


0 05 k mul 

NuSlI per 1 

NnK&i'i'r'l 

Nusir 

15 

25 


O 132 

O 104 

O 129 

0 1035 

35 

45 

0 082 

0 061 

0 082 



Solubility in organic substances H-Aq. 

1 = value of IPS dissolved in organic sub- 
stance+Aq as determined by titration. 

lo= value of H a S dissolved in H 2 0 as de- 
termined by titration. 


ap. gr. absorb WM, luols H;S (ile Smwhure. 18U ; 

1 vol. alcohol absorbs 17 891-0.6559St+ 
0.0066U 2 vols H«S between 0 and 
(Canus.) 


17 891 
17.242 
10 GOO 
IS 083 
15,373 
14 770 
14 103 
13 023 
13 000 


V 


12 523 
11 992 
11.475 
10.971 
10 480 
10 003 
9 539 
9.088 


8.225 
7 814 
7 415 


N-NH,C s H,0, 

n-c 4 ha 

3-N~C,H,O fi 
N-(NH 2 )aCO 
piue C,H t (OH)j 


l/lo 


1.09 
0 944 
0 858 
1.02 
0 863 


(MoLaucblan, Z. pbys. Ch. 1903, 44. 015.) 
Solubility in acetic acid+Aq at 25°. 


CHaCOOH+HsO 


Molecules o! H-.O 
iu 100 molecules 
CHjCOOH +HjO 


(Caiius, A. 94. 140.) 
.Solubility in alcohol+Aq at 26°. 


0 00 
1 60 
5.18 
9.25 
23.60 
47.75 
*(100 


Molecules H,0 in 
101) molecules 

CsIIsOH +HjO 

l/lo 

100 

98 (7) 

94 82 

90 75 

76 40 
62.25 

0 

1.00 

0.96 

0.933 

0.91 

1 28 

1 95 

2 16) 


* Carius. 


(McLauchlan.) 


Sol. iu methyl acetate (Marchand), ether 
(Higgins). 

Insol, m caoutchm. 

Sol. in glycerine m less amount than in 
HjO. If a certain vol. of HjO dissolves 100 
pts. H s S, the same vol. of glycerine (1 pt. 
glycerine +lpt. HtO) dissolves only 60 

H 2 S, but the solution is very stable. 

standing a year there is no appreciable 
decomp, (Lapage, J. Pharm. (4) 5. 256.) 

According to Lmdo (C. N. 67 . 173), the 
solution in glycerine is no more stable than 
that in H,0. 

Sol. in CSa. 


(McLauchlan ) 

Hydrogen persulphide, H a Ss or H 2 S E . 

Decomp, by contact with H 2 0, in which it 
is apparently insol. Sol.m ether with subse- 
quent decomp Sol. in CS 2 (ThSnard, A, 
ch. 48. 79.) 

HjSa. Quickly decomp. by ether, acetic 
ether, ethyl, or amyl alcohol. HjS has no 
action 

Cone. HC1, or IICjHsOs+Aq have no ac- ' 
tion Sol. in a solution of S in CS 2 , and in 
liquid hydrocarbons. 

Chloroform dissolves without decomp. 
(Sabatier, C. R. 100. 1346, 1585.) 

Alkalies, and K 2 S+Aq decomp. instantly. 

Decomp. by H a O, dil. and cone. HC1, cono. 
H 2 SO<, alkali and alcohol. Sol. in alcohol 
containing HC1 but soon decomp. in this 
solution Miscible in all proportions and 
without decomp. with benzene, ether and CS 2 . 
(Bloch, B. 1908, 41. 1977 ) 

Formula is H 2 S E . (Rebs, A. 246. 350.) 

+7H 2 0. Easily decomp. by heat, (de» 
Forcrand and Villard, C. R. 106. 1402 ) 

Hydrogen A (.'sulphide, H 3 Ss. 

Decomp. by H a O, dil. and cono, HC1, cono. 
H 2 S0 1( alkali and aloohol. Somewhat sol. in 
alcohol containing HC1, but slowly decomp. 
in this solution. Miscible with ether, ben- 
zene and CSj and these solutions are relatively 
stable. (Bloch, B. 1908, 41. 1974.) 



HYDROXYLAMINE COLUMBATE 
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Hydrogen telluride, H 2 Te, 

SI. sol. in HaO Decomp, in the air. 
(Ernyei, Z. anorg. 1900, 25. 313,) 

Hydrosulphuric acid, II 2 S. 

See Hydrogen sulphide. 


Hydroxylamine chloride, basic, NH 8 (OH)Cl, 
NH a OH. 

Sol. in IIjO. Alcohol precipitates from 
aqueous solution. Insol. in ether. (Lossen.) 

2NII,(OH)Cl, NIIaUH. Deliquescent; 
very sol in HaC>, less in alcohol, and insol. in 
ether. (Lossen.) 


Hydrosulphurous acid, H 2 S0 2 . 

See Hyposulphurous acid. 

Hydroxylamic acid. 

Calcium hydroxylamate, Ca(ONH 2 ) 2 . 

Very explosive, decomp, by HaO. (Ebler 
and Schott, J. pi 1908,(2) 78.323) 

Zinc hydroxylamate Zn(ONH 2 )a. 

Decomp by H 2 0. (Ebler and .Schott.) 

Zinc hydroxylamate, hydroxylamine, 
Zn(HaNO) 2 , 3NH s O 
Very imstable. 

Insol. m abs. alcohol. (Ebler and Schott.) 


Hydroxylamine chloride, NH 3 (OPI)Cl. 

Not deliquescent Very sol. m II 2 0 and 
hot ordinary' alcohol SI sol. m absolute al- 
cohol, Insol m ether (Lossen.) 

Sol. m 1.2 pts H»0 at 17°. (Schiff, Z. phys. 
Ch. 1896, 21. 290.) 

Sp. gr. of aqueous solution at 17°. 


Hydroxylamine, NH 3 Q=NH 2 (OH). 

Known only in solution. 

Sol in alcohol. (Lossen, J. pr 96. 462 ) 
Prepared m flee state by de Bruyn. 

Very deliquescent, and sol. in HaO and 
alcohol. SI. sol. or insol. in CHCls, CbHc, 
ether, or ethyl acetate 
Methyl alcohol at 5° dissolves 36%; ethyl 
alcohol at 15°, 15%; boiling dry ether, 1 2%; 
boiling ethyl acetate, 1 0%. (de Bruyn, It. 
t c. 11. 18 ) 

Hydroxylamine arsenate, AsO*H s (NH s O)s. 

SI, sol m cold HaO; sol in hot II»0 from 
which it can be cryst. .(Hofmann, A. 1899, 
307. 331.) 


(Schiff, Z. phys. Ch. 1896, 21. 290.) 

100 pts absolute methyl alcohol dissolve 
16.4 pts. at 19,75°; 100 pts. absolute ethyl 
aloohol dissolve 4.43 pts. at 19.75°. (de 
Bruyn, Z. phys. Ch. 10. 783.) 

Somewhat sol. in alcohol. (Adams, Am. 
Ch. J. 1902, 28. 204.) 


Hydroxylamine mercuric chloride, NH 5 OH, 
HC1, HgCla 


Very sol. m HaO and alcohol Less sol, in 
ether. (Adams, Am. Ch. J. 1902, 28. 213.) 

. r )(NH 2 0H) 2 , HC1. 2HgCl, feol. in cold 
H 2 (), alcohol and ether. More easily sol in 
methyl alcohol. Sol. m HC1. The slightest 
trace of alkali causes decamp. (Adams ) 


Hydroxylamine azoimide. 

See Azoimide, hydroxylamine. 


Hc.mhydroxylamine cobaltic bromide, 
[Co(NfI 2 OH)alBr 3 . 

(Werner, B. 1905, 38. 897.) 


Hydroxylamine bromide, NH 2 OH, HBr. 

Very sol in H 2 0; insol. in ether by whioh 
it is pptd. from solution in alcohol. (Adams, 
Am. Ch. J 1902, 28. 205.) 

2NH 2 OH, HBr. Easily sol. m H 2 0, msol. 
m ether and ligroin. SI. sol. in alcohol. 
(Adams.) 

Hydroxylamine mercuric bromide hydroxyla- 
mine, 2NH 2 OH, 2HBr, HgBr 2 , 2NH a OH. 
Deoomp. by H 2 0 and methyl aloohol. 
Readily decomp, by alkalies. (Adams.) 


He.rahydroxylamLne cobaltic chloride, 
[Co(NH 2 OH)«1C1 s . 

Very stable, toward HC1. (Werner, B. 
1905, 38. 895.) 

fferahydroxylamine cobaltic nitrate, 
[Co(NH 2 OH)c](NO,),. 

(Werner.) 

ffmthydroxylamine cobaltic sulphate, 
[Co(NH 3 OH)«] s (SO 1 ),+2H 2 0. 

Easily sol. in H 2 0. (Werner) 


Hydroxylamme calcium, HO.Ca.ONHj. 

Partially decomp, by H 2 0 at ordmary 
temp. (Hofmann, Z. anorg. 1898, 16. 464.) 


Hydroxylamine columbate, CbO«N a Hyj. 

Explosive. SI. sol. in H a O. (Hofmann, Z. 
anorg. 1898, 16. 473.) 
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hydroxylAmine dithionate 


Hydroxylamine dithionate, (NH s OH)», 

H»S s O«. 

' Sol. in H 2 0; decninp. on heating the nq. 
solution. (Subanejeff, Z. anurg 189.8, 17. 485.) 

Hydroxylamine fluosilicate, (NII 3 0) 2 , II-SiFo 
+2H a O 

Easily sol. in H»0. Nearly insol in methyl 
and aba ethyl alcohol. (Elder, J pr. 1908, 
(2), 78. 338 ) 

Hydroxylamine fluotitanate, (NHiO) 3 , H 2 TiF B 
Sol. in H a O SI sol in methyl alcohol. 
(Ebler, J. pr. 1908, (2) 78. 340.) 

Hydroxylamine hypophosphite, 
(NH,0H)H 2 P0 2 . 

Very sol, in H 2 0 (Sabanejeff, Z anorg. 
1808, 17. 483.) 

Sol, in H a O and absolute alcohol. Insol. 
in other, (Hofmann and Kohlsclnlfcter, Z. 
anorg. 1898, 10. 469.) 

Hydroxylamine potassium hypophosphite, 
(H 2 P0 2 ) 2 (NH,0 ).,Iv 2 . 

Easily sol. in H s O, decomp on heating; 
sol in hot abs. alcohol, (Hofmann and Kolil- 
schhtter, Z anorg. 1898, 16. 468 ) 

Hydroxylamine hypophosphate, 
(NH 3 OH) 2 H 2 pA. 

Easily sol in H 2 0. (Sabanejeff, Z. anorg 
1898, 17. 489 ) 

Hydroxylamine iodide, NH 2 OH, HI. 

Hydroscopic, sol in methyl alcohol Very 
explosive (Wolffenstein and Groll, B. 1901, 
34. 2419.) 

D (hydroxylamine iodide, (NH 2 OH) 2 , HI. 

Deliquescent. Moie sol. in H 2 0, methyl 
and ethyl alcohol than the tri compound. Is 
deeorap. when recryst. from these solvents. 
Insol. in ether. (Dunstan, Chem. Soo. 1896, 
69. 841.) 

Ti (hydroxylamine iodide, (NH 2 OH) 3 , HI. 

Deliquescent m moist air. Sol. m H 2 0, 
methyl and ethyl alcohol. Insol. in ether. 
(Dunstan.) 

Hydroxylamine nitrate, NH a (OH)NO a . 

Very sol. in 1I 3 0 and absolute alcohol. 
(Lessen ) 

Hydroxylamine orthophosphate, 
(NH,0H),PO 1 . 

SI. sol. in cold H 2 0. (Lossen.) 

Only si. sol. in H s O. (Hofmann, A. 1899, 
307. 330.) 

Moderately sol. in H 2 0. (Ross, Chem. Soo. 
1906, 90, (2) 19.) 


Solubility m H.O 

1 g of aqueous solution contains at 
0° 10° 

0 012 0 015 g hydroxylamine phosphate, 

20° 30° 

0.019 0 027 g. hydiowlamine phosphate, 

40° 50° 

0 040 0 055 g. hydroxylamine phosphate, 

00° 70° 

0 077 0 102 g. hydroxylamine phosphate, 

80° 90° 

0.133 0 168 g hydroxylamine phosphate, 

(Adams, Am Ch. J 1902, 28. 204 ) 

(NIi 3 0H)H 2 P0 4 . Hygroscopic Aq. solu- 
tion is decomp on heatmg. (Sabanejeff, B. 
1897, 30. 287.) 

Hydroxylamine phosphite, (NH 3 OH) 2 HPO s . 

Sol in H 2 0 and absolute alcohol. (Hof- 
mann and Kohlschtitter, Z, anorg. 1898, 16. 
467) 

(NH 3 OH)H 2 P0 3 Sol. m H a O Insol in 
alcohol (Sabanejeff, Chem. Soc. 1900, 78, 
12), 14.) 

Hydroxylamine phosphite ammonia, 
(NH 3 0H)H 2 P0 3 , nh 3 . • 

Sol m II 2 0. (Sabanejeff, Chem. Soc. 1900, 
78, (2) 14.) 

Hydroxylamine sodium, NaONH 2 
Very hygroscopic, (do Bruyn, R. t. c. 
1892, 11. 18.) 

Hydroxylamine sulphate, (NH,0H) 2 S0 4 . 

Easily sol m H 2 0, Precipitated from con- 
centrated aqueous solution by alcohol, (Los- 

Be Sol. in cone. NH 4 OH+Aq Insol. in al- 
cohol and ether. (Pieibisch, J. pr. 1873, (2) 
7 . 480.) 

Not deliquescent. Sol in M of its wt of 
H 2 0 at 20° (Divers and Haga, Chem. Soc. 
1896, 69. 1665 ) 

1 g. of aqueous solution contams at' 

—8° 0° +10° 

0 307 0 329 0 366 g hydroxylamine sulphate, 
20° 30° 40° 

0.413 0.441 0.482 g. hydioxylamme sulphate, 
50° 60° 90° 

0.522 0,660 0.685 g. hydroxylamine sulphate. 
(Adams, Am. Ch J. 1902, 28. 203.) 

Dry hydroxylamine sulphate is msol. in 
abs. and almost insol m 95% alcohol. 
(Adams.) 

For double salts, see under sulphuric acid. 
NH 2 OH, H 2 S0 4 . Deliquescent. Sol. in 
H a O. (Divers, Chem. Soc. 1895, 67. 226.) 

Hydroxylamine tungstate, 4NH 2 OH, 3WOs+ 
3H s O. 

Moderately sol. in H a O. (Allen and Gott- 
sclialk, Am. Ch. J. 1902, 27. 338.) 
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Hydroxylamine uranate, U0 4 (NH 3 0) 2 +H 2 0. 

Dccomp. by heat. (Hofmann, Z. anorg, 
1S97, 16. 78.) 

Hydroxylamine uranate ammonia, 

UO 4 (NH,0) 2 , 2NII a . 

Decomp. l>y H 2 0 (Hofmann, Z anorg. 
1897, 16. 79.) 

Hydroxylamine metovanadate, VO 0 N c Hi # 
Deoomp. by moisture. (Hofmann, Z 
anorg 1898, 16. 472.) 

Hydroxylamine Metavanadate ammonia, 
VO„H, (NH 3 0) 2 , 2NH 3 
Easily deoomp by H a O and HC1 (Hof- 
mann, Z anorg. 1898, 16. 471.) 

Hydroxylamine monosulphonic acid, 
H0NH(S0 3 H). 

“Sulphazidic acid” of Fremy 
11 Sulphydi oxylamic acid” of Claus. 

Sol in H s O Slowly deoomp on boiling. 
(Rasohig, A, 241. 161.) 

Ammonium hydroxylamine monosulphonate, 
(OH)HN, SO s NH 4 . 

(Sabandjeff, Z anorg 1898, 17. 491 ) 

Moitobarium , (H0NHS0 3 ) 2 Ba+ 

H 2 0. 

Easily sol m H 2 0 (Divers and Haga, 
Chem Soc. 66. 760 ) 

D (.barium , Ba(HONSO„) 2 Ba+ 

H 2 0. 

Nearly msol in H 2 0; sol. in HCl+Aq. 
(Divers and Haga, Cliem. Soo. 66. 760.) 

Potassium , HONH(SO s K). 

"Potassium sulphydroxylamate” of Claus 
"Potassium sulphazidate” of Fremy. 

Sol. in cold H 2 0. Easily sol m hot H 2 0 
without decomp. Insol m alcohol. (Raschig. 

+H 2 0, (Divers and Haga, Chem. Soc. 66. 
760.) 

Hydroxylamine disulphonic acid, 
HON(S0 3 H) 2 

" Disulphydroazotic acid” of Claus 
“Sulphazotic acid” of Fremy. 

Not known in fiee state. (Raschig, A. 241. 
161.) 

Barium hydroxylamine riisulphonate, 
Ba 3 (NS 2 0 7 ) 2 +4H 2 0 and +8H 2 0. 
Practically insol. in H 2 0. Sol in NH 4 C1+ 
Aq. (Divers, Chem. Soe 1894, 66. 659.) 

Barium potassium . 

Ba 3 KsH 4 (NS 2 07)a+9H 2 0. 

BaKNS 2 0 7 +H 2 0 

(H0) 2 Ba 3 K 4 H(NS ! 0 7 ) 5 +H 2 0. 


Ba 9 K 3 (NS 2 0 7 ) 7 +14H 2 0 
• 3Ba(OH) 2 , Ba.jK,(NSj0 7 ) 7 
Above salts are all ppts. (Divers, Chem. 
Soc. 1894, 66. 561.) 

Barium sodium hydroxylamine riisulphonate, 
Ba 9 Na 3 (NS 2 0,) 6 +7H 3 O. 
Ba„Na 3 (NS 2 0 7 ) 7 +7H 2 0 
Ba„Nn 16 (NS a 0 7 ), 7 +24H 2 0. 

Above salts me ppts (Divers.) 

Potassium , HON (SO,K) a +21] 2 0. 

"Potassium disulphydi oxyuzotate ’ ’ of 

Claus (A 168. 75) Insol m cold H 2 0. 

Very unstable Very difheultly sol inH a O, 
more easily in dil KOH+Aq, (Raschig, A. 
241. 161 ) 

H0N(S0 3 K) 2 , KON(SO,K)i+H t O. True 
composition of potassium sulphazotate of 
Fremy. ^ (Divers and Haga, Chem. Soc. 1900, 

Potassium sodium . 

3K„NS a 0 7 , 2Na 3 NS 2 0 7 +2H a 0. Sol. in 
H a O, 

6K 3 NS 2 0 7 , Na 3 NS 2 0 7 , H a NS i 0 7 +20H 2 0 
Sol m H 2 0 

K.Nai,H»(NS a 0 7 ) 7 +5H J 0. Less sol. in 
Ii a O than the others. 
K, 6 Na t H 4 (NS 2 0 7 ) 8 +9H 2 0 Sol. in H s O. 
KNa 4 H(NS 2 0 7 ) 2 +H 2 0. Readily sol m 
H a O 

K 3 NaH 2 (NS 2 0 7 ) 3 +2H 2 0. Moderately sol. 
m H.O. 

KNaHNS 2 0 7 +3Hi0, Sol in H s O. 

(Divers, Chem Soo. 1894, 65. 552.) 

Potassium strontium , 

(HO, Sr) 3 NS 2 0 7 , 8(SrKNS a 0 7 , 2H a O). 
Ppt. (Divers.) 

Potassium hydroxylamine disulphonate ni- 
trite, HON(SO t K) 2 , kno 2 . 

Very si, m H 2 0 (Divers and Haga, 
Chem Soc. 1900, 77. 433.) 

If 5 H(NS 2 0 7 ) 2l 3KN0 2 +H 2 0 Decomp by 
H a O. (Divers and Haga ) 

2KON(SO»K) a , KN0i+4.4H',0 . Very sol 
in H a O which decomp, it into its constituent 
salts (Divers and Haga ) 

+6H 2 0. Very sol. m H a O which decomp, 
it into its constituent salts (Divers and 

ir 2iCII(NS a 0 7 ) 2 , 7KN0 2 +3H 2 0. Decomp, 
by H«0. (Divots and Haga ) 

3KjH(NS 2 0 7 ) 2 , 7KN0 2 . Decomp, by H a O. 
(Divers and Haga.) 

Potassium hydroxylamine riisulphonate so- 
dium chloride, 5K 2 HNS 2 O v 8NaCl+ 
3H a O. 

Decomp, by H a O. (Divers, Chem. Soc. 
1894, 65. 551.) 
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HYDROXYLAMINE SULPHONATE, SODIUM 


Sodium hydroxylamine disulpkonate, 

HON(SO,Na) a . 

Sol. in somewhat more than its own wt of 
1I 2 0 at 14°. (Divers, Chem. Soc. 1891, 6B. 
640 ) 

NaslINSaOj, 2N a a NS s O ; +3II»0 . Sol. in 
less than 1 5 pts II a O at 14°. (Divoib ) 

Hydroxylamine isomonosulphonic acid, 
NH a , O, SO a , OH. 

Very hydroscopic. Sol. in watci; sol. in 
alcohol. (Sommer, B, 1014, 47. 1220.) 
[Compare Rnschig, A. 1887, 241. 161 ] 

Hydroxylamine iso(hsulphonic acid. 


£) (hydroxylamine sulphonic acid, 

(II0) 2 N(S0 3 H). 

“Hulphazmous acid” of Fremy. 

Known only m its salts. (Rusclng, A 241. 
101 ) 


Potassium ddiydroxylamine sulphonate, 
(HO)«NSO,K. 

Not obtained in pure state; forms basic salt 
^NSOaK, which is quite sol. m H a O, and 
coiresponds to “sulfazite de potasse” of 
Fremy (A ch (3) 16. 421). 

Sol m IIjO ; insol. in alohol and ether. 
(Fremy ) 


Ammonium hydroxylamine isodisulphonate, 
(S0 3 NH 4 )0NII(S0 3 NH 4 ). 

3 pts. are sol. m 2 ptB. HjO at 18°. Apt 
to form superset solutions. (Haga, Cliem. 
Hoc. 1000, 89. 240 ) 


Dipotassium , I\ 2 HS 2 0;N. 

Only si. sol. m cold IIjO. Easily sol. n: 
boiling H s O. Decomp, by hot dil HC1 
(Rasclug, B. 1900, 39. 240.) 

0.44 pts, are sol in 100 pts H 2 0 at 10.4°. 
7. IS “ “ “ 100 “ H 2 0 “17.8°. 

8 05 “ “ “ “ 100 " H s O “20°. 
(Haga, Chem. Soc. 1900, 39. 243 ) 


Hydroxy liodoplatindtamine sulphate, 
(0II)IPt(NHj) 4 S0 4 +H a 0. 

Very si sol , oven in boiling H 2 0. (Carl- 
gren, Sv V. A F 47. 312.) 

nitrate, 


I SI. sol m cold, more easily in hot H 2 0 
Very si sol in H 2 0 containing HNOs. (Cleve.) 



Very si sol in H2O. (Cleve ) 


Hydroxylonitratoplatindiamine 
OH p,N 2 HoN0 3 
N0 3 n N 3 II„N0 3 . 


7'npotassium , (S0 3 K)0NK(S0 3 K) 

+2HoO. 

Very sol in H a O; ppt. by alcohol. (Haga.) 

Disodium , (SO a Na)ONII(S0 3 Na). 

Very sol. m H 2 0; insol. in alcohol by which 
it is ppt from aqueous solution. (Haga ) 

7’nsodium , (S0 3 Na)0NNa(S0 8 Na) 

+2H a O. 

Sol. in H 2 0, ppt. by alcohol. (Haga.) 
+3II a O. Sol. in 1 3 pts H a O at 20°. Less 
sol m NaOII+Aq. (Divers, Chem. Soc. 
1S94, 85. 546.) 


Hydroxyloplatinamine hydroxide, 
(OH) 2 Pt(NH 3 OH) 2 . 

Insol in H 2 0. Easily sol. in dil acids, even 
HCsH,,0 2 +Aq. Not decomp, by boilmg 
KOH+Aq (Gerhardt, Compt. Chem. 1849. 
490.) 

Hydroxyloplatinamine nitrate, 
(OH) 2 Pt(NH 3 N0 3 ) a +2H a O. 

SI. sol. in cold, easily in hot H a O; not 
attacked by cold HCl+Aq. (Cleve.) 

oxalate, (0H) 2 Pt(NH 8 ) 5 C 2 0 4 +H 2 0. 

Sol. m hot H 2 0. 


Hydroxylamine (risulphonic acid. 

Ammonium hydroxylamine (nsulphonate, 
2(S0 3 NH 4 )0N(S0 3 NH 4 )2+3H a 0. 

Sol. m 0.01 pts H a O at 16°. (Haga, Chem. 
Soc. 1904, 86. 84.) 


sulphate, (0H) a Pt(NH 3 ) a S0 4 +H0. a 

Difficultly sol. in 1I 2 0. (Cleve.) 

Hydroxyloplatmdiamine bromide, 
(OH) a Pt(NH 3 ) 4 Br a . 

SI. sol., even m boiling H a O. (Carlgren, 
Sv. V. A. F. 47. 320.) 


Potassium , 2(SO»K)ON(SO,K)2+ | 

1 pt, is sol. in 25 37 pts. H a O at 18°. (Haga.) 


chloride, (OH) 2 Pt(NH 8 ) 4 Cl 2 . 

Sol. in 200 pts. cold, and 49 pts. boilmg 
H a O. (Carlgren, Sv. V. A. F. 47. 316.) 


Sodium , (SO s Na)ON(SO t Na)2+ 

Sol. in 2.84 pts. H a O at 21.6°. 


chromate, (0H) 2 Pt(NH a ) 4 Cr a 0 7 . 

Very si. sol. in cold or hot H 2 0. (Carlgren, 
Sv. V. A. F. 47. 319.) 
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Hydroxyloplatindjamine iodide. 
(OH) a Pt(NH 3 ) 4 I a . 

SI. sol in hot or eold H 2 0. (Carlgren ) 

— nitrate, (OH),Pt(NH,),(NO,),. 

SI sol in cold, moderately sol. in hot H a O. 
(Gerhardt, A 76. 315 ) 

Sol. in 343 pts. cold, and 38 pts. boiling 
H 2 0 (Carlgren, Sv. V. A. F. 47. 318.) 

nitrite, (0H) a Pt(NH 3 ) 4 (N0 2 ) 2 . 

Easily sol. in H a O. (Carlgren.) 


I Hydroxylosulphatoplatinrftamine chloroplati- 
. nate, 


t r(OII)Pt(N a H») a Ch 
"L SO, r 


PtCl,+2H«0. 


chromate, 

r(OH)Pt(N a H„) a 

L SO 

SI. sol. in H a O. 


CrO,+2H a O. 


sulphate, (0H) a Pt(NH 3 ) 4 S0 4 . 

Very si. sol in boiling H a O. (Cleve.) 
+4H a O. Efflorescent. (Carlgren, Sv, 
A. F. 47. 313 ) 


dichromate, 

SI. sol in H a O. 


Hydroxyloplatinmomxii amine nitrate, 


Very easily sol. m H a O. (Clove.) 

Hydroxyloplatinsenudiamine nitrate, 

(0II) 3 PtNH 3 NH s N0 3 (?). 

Easily sol in H a O. (Cleve ) 

sulphate, 

(OH) a PtNH 3 NH 3 

W (?). 


Hydroxylodiplatiruiiamine chloride, 
(OH) a Pt a (N a Hc) 4 C1 4 -f H a O 
Extremely si. sol. m H a O. 

dichromate, (0H) a Pt a (N 2 H 9 ),(Cr 2 0 7 ) a . 

Ppt (Cleve ) 


Sol. 


nitrate, 
hot H a O. 


(OH)Pt(N a Ho)»N0 3 . 
\ / 

SO, 


sulphate, 

r (OH)Pt(N.Ho),n 

\ / SO,+3H a O. 

L so, J s 

sol. m H a O. (Cleve.) 


Hypoantimonic acid. 

Calcium hypoantimonate (?), CaiSbjO*. 
Mm. Romeile. Insol. in acids. 


Potassium hypoantimonate, K a Sb a 0 6 . 

Sol. in hot H s 0. Sol. in 425 pts boiling 
HjO (Brandes) Sol. in boiling KOH+Aq 
(Berzelius). 

K 2 Sb 4 O a . Ppt. 


nitrate, (OH) a Pt 3 (NjH s ) 4 (NO,), 

Very si. sol. in cold, more easily in hot H a O. 
(Cleve.) 

phosphate, (OH) a Pt a (N a H 9 ),(PO,H) 2 . 

Ppt 

sulphate, (OH) a Pt 2 (N 2 H 6 ),(SO,) 2 + 


, Ppt. Nearly msol m H 2 0. 

Hydroxylosulphatoplatindiamine " 
bromide, (OH)Pt(N a H 9 ) 2 Br. 

\ / +2H a O. 
SO, 

Easily sol. in H 2 0. (Cleve ) 


(OH)Pt(N a H 9 ) a Cl 

■ chloride, \ / +2H a O. 

S0 4 

Moderately sol. in cold, very sol. in 1 
H a 0. 


Hypoboric acid. 

Sodium hypoborate, NaOBH 3 . 

Debquescent, decomp, in aq. solution at 
room temp. Decomp, by acids. SI. sol. in 
alcohol with decomp. (Stock, B. 1914, 47. 
821.) 


Hypobromous acid, HBrO. 

Known only in aqueous solution. 

Solution containing 6.21 pts Br as HBrO 
m 100 com H a O decomposes at 30° If dilute 
solution is distilled in vacuo, an acid contain- 
ing 0 736 pt. Br as HBrO m 100 com is ob- 
tained at first, but the distillate slowly grows 
weaker. Dil. solution, stable at ordinary 
temp., decomp by heating over 60°. (Dancer 
A. 126. 237.) 


Barium hypobromite. 
Known only in solution 



HYPOBBOMITE BROMIDE, CALCIUM 


Calcium hypobromite bromide. 

Deliquescent,, and sol m II. jO with partial 
decomp (Bei/olms.) 

Potassium hypobromite, KBrO. 

Known onlv in solution. 

Sodium hypobromite. 

Known only in solution. 

Strontium hypobromite. 

Known only in solution. 

Hypochlorous acid, HCIO. 

Miscible with H>() Decomposes at 0° m 
the dark, more rapidly at higher temp 01 in 
light. The stionger the solution the moie 
rapid the decomposition. Moderately stiong 
acid may be distilled without any consider- 
able decomp., a stronger and distilling over 
at first, and aftenvaius an acid w r eakci than 
the original acid. Very eonc. or very dil. 
acids decomp. by distillation. 

Ammonium hypochlorite. 

Known only m aqueous solution, which de- 
composes at once 

Barium hypochlorite. 

Known only m solution 

Calcium hypochlorite, Ca(0Cl) 2 +4H«0. 

Deliquescent, and sol m H a O. (Kinzgett, 
Chem. Soc. (2) 13. 404.) 

Calcium hypochlorite chloride, etc. (bleaching 
|owder), Ca(OCl) 2 , CaCl 2 , Ca(OH) 2 + 

Not deliquescent. Sol. in HjO. Alcohol 
does not dissolve out CaCI 2 . Sol. in 20 pts. 
HjO with u slight residup. 

Correct formula is CaOClj (Lunge and 
f Schuppi; Kraut, A. 214. 354), (Stahl- 

Bchmidt, B. 8. 869), CaOCl, Cl (Odhng). 

CaCl 2 is dissolved out by alcohol. For- 
mula — SCaQ^CaCl +2H«0. (Dreytuss, Bull. 
Soc. (2) 41. 000.) 

Didymium hypochlonte, Di(OCl)a 
Difhoultly sol. in H 2 0. Easily sol. m acids. 
(Frerichs and Smith, A. 191. 348.) 


Potassium hypochlorite, KCIO. 

Known only ill solution. 

Silver hypochlorite, AgClO. 

Verv sol. in II. 0, and decomp veiy quickly. 
(Ktai, Acad. It. de Belg. 35. 103.) 

Sodium hypochlonte, NaClO. 

Known only in solution 

Hypoiodic acid, lAb. 

& lee Iodme texh oxide. 

Hypoiodous acid, HOI. 

Known onlv m solution which decomp. on 
standing. (Taylor, C. N. 1897, 76. 97 ) 

Calcium hypoiodite iodide, Ca(OI) 2 , Cal 2 . 

Not veiy unstable (Lunge and Shoch, B. 
15. 1883 ) 

Hyponitric acid, N 2 0 4 . 

See Nitrogen fetroxide. 

Hyponitrous acid, HNO, or better H 2 N 2 0 2 . 

Known only in aqueous solution, Solution 
is quite stable (van dev Plaats, B . 10. 1507.) 

very deliquescent, sol m H 2 0 and alcohol; 
sol. in othei, chloroform, benzene, si. sol, in 
petioleum ether. (Hantzsch and Kaufmann, 
A. 1890, 292. 323.) 

Ammonium hyponitrite, (NH<) 2 N 2 0 2 . 

Sol. m H a O and in alcohol. (Jackson, C, N. 
1893, 68. 266.) 

Ammonium hydrogen hyponitrite, NH4HN 2 0 2 
Easily sol. m H 2 0 The solid salt slowly 
decomp. at ord temp, mto ammonia, H 2 0 
and N 2 0, (Hantzsch and Kaufmann, A, 
1896, 292. 328.) 

Barium hyponitrite, BaN 2 0 2 , 

Nearly insol m, but gradually decomp. by 
H 2 0. Sol. in cone, acids with evolution of 
N 2 0, but sol m dil. HC 2 H,O a +Aq without 
decomp (Zorn, B. 16. 1007.) 

+4H a O. SI. sol. m H 2 0; msol in alcohol 
and ether, (Kirschnsr, Z anoig 1898, 16. 
424.) 

+j:H 2 0. Efflorescent. (Maquenne, C. IT. 
108. 1303 ) 


Lanthanum hypochlorite, La(OCl) s 
Easily sol. in IJ 2 0, (Frenclis and Smith.) 


Lithium hypochlorite, LiCIO. 

Known only in solution. (Kraut, A. 1882, 
214. 350.) 


Magnesium hypochlorite. 
Known only in solution. 


Barium hydrogen hyponitrite, BaH 2 (N 2 0 2 ) 2 , 
Easily sol. in H 2 0. (Zorn, B. 1882, 16. 
1011 .) 

Calcium’hyponitrite, CaN 2 0 2 -|-4H 2 0. 

Nearly insol. in H 2 0; easily sol, m dil. 
aoids. (Maquenne, C R. 108. 1303 ) 

SI. sol. in HsO, insol. m alcohol. (Kirsch- 
ner, Z. anorg. 1898, 16. 426.) 
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Cupnc hyponitrite, basic, CuN 2 0 2 , Cu(OH) 2 
Insul m H 2 0; not decomp, by hot II 2 0. 
Sol m dil acids and m ammonia. Deeomp 
byJfaOH. (Divers, Chem Soc. 1899, 76. 121. 
‘ Jiibol. in H»0. Sol. m dil acids and in 
NH t OH+Aq. (Kirschner, Z. anorg. 1898, 
16. 430.) 


Cuprous hyponitrite, Cu 2 N 2 0 2 +2H 2 0 
Ppt. (Kolotow, C C. 1891, I 1859.) 
Cannot be formed. (Divers, Chem. Soc 
1899, 76. 121.) 


Lead hyponitrite, basic, PbN 2 0 2 , PbO. 

Inaol in H 2 0. Sol. in dil acids from which 
it nmy be pptd. by NaOH+Aq or NII,OH+ 
Aq, (Kirschner, Z. anorg 1898, 16. 430.) 

Lead hyponitrite, PbN 2 0 2 . 

Insol in H a O; sol m dil. acids from which 
it may be pptd by NaOH+Aq or NH 3 +Aq 
(Kirschner ) 

Mercuric hyponitrite, basic, 3HgO, HgN 2 O a 
+3HaO, 

Ppt SI sol even in boiling dil. HNO a 
Scarcely sol in cone , very sol, m worm dil 
HC1, (Ray, Chem Soc, 1897, 71. 349 ) 

Mercurous hyponitrite, Hg s N 2 0 2 . 

Sol. in dil. HNO s with slow decomp. (Ray, 
Chem. Soc. 1907, 91. 1404.) 


Mercuric hyponitrite, HgN 2 0 2 
Sol. in HC1, and m NaCl+Aq. 

SI, sol. in very dil alkali, (Divers, Chem. 
Soc. 1899, 76. 119.) 


Potassium hyponitrite, K 2 N 2 0 2 . 

Sol, inH 2 0. (van der Plants.) 

Stable when dry 

Sol, in 90% alcohol, and si. sol. in abs 
alcohol. (Divers, Chem. Soc. 1899, 76. 103.) 


in dil. acids. (Maquenne, C R. 108. 1303.) 

SI. sol in H 2 0, insol in alcohol (Kirsch- 
ndr, Z anorg. 1898, 16. 426.) 

Hypophosphomolybdic acid, Mo 6 O s , 
7H 3 P0 2 +3II 2 0. 

Very si sol. in cold H a O. Scarcely sol. 
in cold dil H0SO4. Sol in cold cone. II 2 SCh. 
Sol. in warm colic. HCI. Warm HNO, 
oxidizes forming clear solution. (Mawrow, 
Z. anorg 1901, 28. 164.) 

Ammonium hypophosphomolybdate, 
2(NII 4 ) 2 0, 2H s P0 2 , 8Mu0 3 +2H 2 0. 

Not very sol m oold H 2 0, readily in hot 
HoO. (Gibbs, Am. Ch. J. 3. 402.) 

Hypophosphoric acid, H 3 P 2 0 3 . 

Very deliquescent, and sol. in the least) 
amount of H 2 0. (Joly, C R. 101. 1058.) 

100 cc. HiP 2 Oo+Aq, containing 4.1%P 3 04 
has sp. gr. = 1 036. 

100 cc HiP 2 0(i+Aq, containing 12,3% 

= 1 . 122 . 

. A 1878, 194. 28.) 

+H 2 0 (Sanger, A. 232. 14.) 

Does not exist. (Joly.) 

+2H 2 0 Appears to be the only stable 
hydrate between 0° and 60.° 

Siinger’s hydrate, H 3 P 2 0 s +H 2 0, and 
Joly’s anhydride could not be obtained. 
(Rosenheim, B. 1908, 41. 2711 ) 

Aluminum hypophosphate, A1 4 (P 2 0 3 ) 3 + 
23H«0. 

Easily sol in mineral acids. Soi mNa4P 2 0 3 
+Aq. (Palm, Dissertation, Rostock, 1890.) 

Ammonium hypophosphate, (OTU^PjOj-I- 
H 2 0 

Sol. in 30 pts. H 2 0. (Salzer, A. 194. 32.) 

Ammonium hydrogen hypophosphate, 

(NH4) 2 H 2 P 2 0„. 

Sol. in 14 pts cold, and 4 pts. boilirig H 2 0, 
(Salzer, A. 194. 32.) 


P 2 C>4 has sp gr. 
(Salzer, . 


Silver hyponitrite (mtrosyl silver), 

Ag 2 N 2 0 2 . 

Insol, m H a O. Easily sol. in dil. HNO a + 
Aq or H 2 SOi+Aq. 

Deoomp. by H 8 P04, H 2 S, and boiling 
HC 2 H 8 0 2 +Aq. fvan dei- Plants.) 

Insol.' in HC 2 H 2 0 2 +Aa; sol. m NH 4 OH 
+Aq, (Divers, C. N. 23. 206 ) 

Sol m dil HNO, and HjSOi and in cono 
NII,OII+Aq; decomp, by HCI. (Kirsch- 
ner, Z. anorg. 1898, 16. 431.) 


Sodium hyponitrite, Na 2 N 2 0 2 +6H 2 0. 
Sol. in H 2 0. (van der Plaats.) 


Ammonium Inhydrogen hypophosphate, 
NH4H 3 P 2 0 3 . 

Sol. in H 2 0 (Salzer, A. 211. 1.) 

Ammonium magnesium hypophosphate, 
(NIl4) 2 MgP 2 0«+6H 2 0. 

Precipitate. (Salzer, A. 232. 114.) 

Barium hypophosphate, Ba 2 P 3 0 6 . 

Very slightly boI , but not wholly insol. in 
H 2 0. Very slightly sol in acetic acid, but 1 
more soluble m hydrochloric, and hypophos- 
phoric acids. (Salzer, A. 194. 34.) 


Strontium hyponitrite, SrN 2 0 2 
Easily sol. in H 2 0. (Roederer, Bull. 
Soc. 1906, (3) 36. 715.) 

-f5H 2 0. Nearly insol. in HjO; easily sol. 


Barium hydrogen hypophosphate, BaH 2 P 2 0«i 
+2H a O 

Soluble in about 1000 pts H 2 0. Solution, 
decomposes by heating. (Salzer, A. 194. 34.) 
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Bismuth hypophosphate, Bi4(P 2 0 6 ) 3 + 
SJaHaO. 


Iron (ferrous) hypophosphate, Fe 2 P 2 O 0 + 
•IJaHjO. 


Completely sol. in HCl+Aq, also in warm 
HNOa+Aq. Insol. in boiling dil II 2 S0 4 + 
Aq. SI. sol. by long boiling with cone. 
H 2 S0 4 . (Palm, Rostock, 1890.) 

Cadmium hypophosphate, Cd«P a O 0 +2H 2 O. 

Insol. in H 2 0. Sol. m dil acids (Drawe, 
B. 21. 3403.) 

Cadmium potassium hydrogen hypophos- 
phate, CdK,(H,P J 0,)s+2MH,0 
(Bausa, Z. anorg 1894, 6. 147.) 

Cadmium sodium hypophosphate, CdNa 2 P 2 Oo 
+6H s O. 

Insol, in HjO, but decomp, thereby. Sol. 
in dil. acids (Drawe.) 

Calcium hypophosphate, Ca 2 P 2 0 3 +2H a 0. 

Insol. in H a O; difficultly sol. in HC 2 II 3 0 2 ; 
easily sol in II 4 P 2 0 6 , or HCl+Aq. (Salzer, 
A. 194. 30.) 

Calcium hydrogen hypophosphate, 
CaH 2 P 2 0«+ BH,0. 


Insol m II.O, Sol. in rold HCl+Aq. 
Deeoinp bv’hot HNOa+Aq into Fe 4 (P 2 0c)s 
Insol in llN0 3 +Aq Insol in boiling dil. 
Hs»SO«+Aq Somewhat sol in cold H.S0 4 , 
but a ppt separates out on heating. (Palm, 
Rostock, 1890.) 

Iron (ferric) hypophosphate, Fe 4 (F20 6 ) 3 + 
20H 2 O. 

Easdy sol. in HCl+Aq Wholly insol. in 
HN0 3 , and dil H«S0 4 +Aq Completely sol. 
m cone. H 2 S0 4 by warming a short time, but a 
ppt separates out on boiling. (Palm,) 


sol m n a u, nu.HsUn, or H 4 P 2 Oo+Aq; 
in dd. IIN0 3 +Aq (Salzer ) 

Lithium hypophosphate, Li 4 P 3 Oo+7HsO. 
Very si. sol m H a O, (Salzer, A. 104. 28.) 
Sol in 120 pts H 2 0 at ord. temp. (Ram- 
molsberg, .1 pi (2) 46. 153 ) 
Li 2 H 2 P 2 0 3 +2H 2 0 Deliquescent. (Ram- 
melsberg.) 




Sol. in GO pts. H 2 0 (Salzer, A. 232. 114 ) 

Chromic hypophosphate, Cr 4 (P 2 0 6 ) 3 +34H 2 0. 

Sol. m IICl+Aq on si. warming, also in 
HN0 3 +Aq. Not completely sol., m dil. 
HjS0 4 +Aq, but completely sol in cone. 
H 2 S0 4 . (Palm, Dissertation, Rostock, 1890.) 


Magnesium hypophosphate, Mg 2 P 2 O 0 + 
12H 2 0. 

Sol. in 15,000 pts H a O; si sol. in acetic, 
easily m hypophosphoric, or mineral acids. 
(Salzer, A 232. 114.) 

+24H a O (Rammelsberg.) 


Cobaltous hypophosphate, Co a P 2 0 3 +8H 2 0. 

Insol. in H s O, Easily sol m acids (Drawe, 
B. 21. 3403.) 

Cobaltous potassium hypophosphate, 
CoK s PA+5H 2 0. 

Ppt. (Bausa, Z. anorg. 1894, 6. 156 ) 

Cobaltous potassium hydrogen hypophos- 
phate, CoH 2 P 2 Oo,-3K 2 H 2 P 2 Oo+15H 2 0 

Cobaltous sodium hypophosphate, CoNa 2 P 2 O e 
+1KHA 

Insol. in HjO, but decomp, thereby. Sol. 
in dil. acids. (Drawe, B. 21. 3403 ) 

Cupric hypophosphate, Cu 2 P a 0«+GH 2 0. 

Irtsol. in HjO. Sol. in dil. acids. (Drawe, 
B. 21. 3403.) 

Ppt. (Bausa, Z. anorg. 1894, 8. 145.) 

Cupric potassium hydrogen hypophosphate, 
CuHjPA, 3K,HjP 3 0 3 +15H a 0. 

Ppt. (Bausa, Z. anorg. 1894, 6. 152.) 

Glucinum hypophosphate, Gl 2 P 2 0t+7H 2 0. 

Insol. in H a O. Moderately sol. in all min- 
eral acids. (Palm, Rostock, 1890.) 

+3HjO. (Rammelsberg.) 


Magnesium hydrogen hypophosphate, 
MgH 2 P a 0«+4H 2 0 

Sol. in 200 pts H 2 0. (Salzer, A. 232. 114.) 

Manganese hypophosphate, Mn 2 P 2 06+ 
2-t£E 2 0. 

Insol. in H s O; sol. in mineral acids, insol. 

in acetic acid. (Palm, Dissertation, Rostock, 

1890.) 

Manganous potassium hydrogen hypophos- 
phate, MnH 2 P 2 0 6 , K 2 H 2 P 2 0«+3H 2 0 

Ppt. (Bausa, Z. anorg, 1894, 6. 150.) 

Manganous sodium hypophosphate, Mn 2 P a O», 
Na 4 P 2 0,+llH 2 0. 

Insol. in H«0, sol. in mineral acids. (Palm.) 

Nickel hypophosphate, Ni 2 P 2 0 8 +12H 2 0. 

Insol in H 3 0: Sol. in dil. acids (Drawe, 

B. 21. 3401 ) 

Nickel potassium hypophosphate, 
NiKjPA+GHA 

Ppt. (Bausa, Z. anorg. 1894, 6. 155.) 

Nickel potassium hydrogen hypophosphate, 
NiHjPA, 3K 2 H 2 P 2 Oo+15H 2 0. 

Ppt (Bausa, Z. anorg. 1894, 6. 144.) 
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Nickel sodium hypophosphate, NiNa 2 P 2 0 6 -f 
• 12H 2 0 

Insol m H«0, but clecomp. thereby. Easily 
sol, in dil. neids. fDrawe ) 

Potassium hypophosphate, K 4 P 2 Oo-f8H 2 0 
Sol m V\ pt H 2 0, insol in alcohol. 
(Saber, A. 211. 1.) 

Potassium hydrogen hypophosphate, 
K 3 HP 2 Oo+3H 3 0. 

Sol. in Vi pfc. H.O. (Salzer, A. 211. 1.) 

Potassium dihydrogen hypophosphate, 
K 2 H 2 P 2 0e+3H 2 0, and +2H 2 0. 

Sol m 3 pts cold, and 1 pt. boiling II 2 0, 
(Salzei, A. 211. 1.) 

Potassium inhydrogen hypophosphate, 
KHsPsOn. 

Sol. in \y 2 pts cold, and % pt. hot H s O. 
(Saber, A. 211. 1.) 


Thallium hypophosphate, Tl 4 P 2 O e 
.SI sol. m 11.0 Decomp. in sunlight. 
(Joly, C 11. 1894, 118. 650.) 

Thallium hydrogen hypophosphate, 
T1 2 I1 2 P 2 Oo. 

Sol in ltd). (Joly.) 

Zinc hypophosphate, Zn 2 P 2 0 a +2H 2 0. 

Insol. in II 2 0. Easily sol. in dil. acids. 
(Drawe, B. 21. 3403 ) 

Hypophosphorosomolybidc acid. 

Barium hypophosphorosomolybdate, 

BaO, Mo,O ot , 3H a P0 2 +12H 2 0. 

Very sol. in H s O and BaCl 2 -f Aq. (Maw- 
row, Z. anorg. 1902, 29. 150.) 

Hypophosphorous acid, H s P0 2 . 

Very sol. in H 2 0 and alcohol. (Rose.) 


, , „ 1 dihypophosphate, 

K 5 H 0 (P 2 O a ) 2 +2H 2 O. 

Sol. in 214 pts cold, and 4 /i pt. boiling 
HjO. (Saber, A. 211. 1 ) 

Potassium sodium hj r _ 

N a2KsP20o +9H2O 
Sol. in about 25 pts. cold, and 3 pts hot 
HsO. (Bausa, Z, anorg. 1894, 6. 158.) 


ZnH 2 P 2 0», 3K 2 H 2 P 2 0 6 +15H 2 0. 

Ppt. (Bausa, Z anorg 1894, 6. 148 ) 

Silver hypophosphate, Ag 4 P 2 O a . 

SI. sol. m H 2 0. Easily sol. m HNOa, or 
NH 4 OH+Aq. Very si. sol. m H 4 P a O a -|-Aq 
(Saber, A. 232. 114.) 


Sodium hypophosphate, Na 4 P 2 O 6 -)-10H a O. 

Sol. in about 30 pts. cold, much more easily | 
in hot H 2 0. (Saber ) 


Sodium hydrogen hypophosphate, Na s HP 2 Oe 
+9H 2 0. 

Sol. m 22 pts. HjO. (Saber) 


Sodium dihydrogen hypophosphate, 
Na 2 H 2 P 2 0s+6H 2 0. 

Sol. m 45 pts. cold, and 5 pts. boiling H 2 0. 
More sol m dil. H s S0 4 +Aq. Insol. in alco- 
hol. (Saber, A. 187. 331.) 


Sodium trihydrogen hypophosphate, 
NaHjPsOo. 

Sol. in H 2 0. (Saber, A. 211. 1 ) 


Aluminum hypophosphite. 

Not deliquescent, but very sol. in H 2 0. 
(Rose, Pogg. 12. 86 ) 

Ammonium hypophosphite, NH 4 H 2 P0 2 . 

Sol. m H 2 0, less deliquescent than the 
potassium salt. (Wuitz, A. ch. (3) 7, 193.) 
Very sol. in absolute' alcohol. (Dulong.) 
Moderately sol. in liquid NH S . f Frank- 
lin, Am. Ch. J. 1898, 20. 826.) 

Insol m acetone (Eidmann, C. C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4328.) 

Barium hypophosphite, BaCHjPOiOa+HjO. 

Sol. in 3 5 pts cold, and 3 pts. boiling H 2 0. 
Insol. in alcohol. (Wurtz, A. 43. 323.) 


Bismuth hypophosphite, Bi(H 2 PO s ) 2 . 

Ppt (Vanino, J. pr. 1906, (2) 74. 150.) 
+H 2 0 Sol. in acid Bi(NOj),+Aq. 
(Haga, Cliem Soc. 1895, 67. 229 ) 


Cadmium hypophosphite. 

Sol. in H 2 0. (Rose, Pogg. 12. 91.) 


Calcium hypophosphite, Ca(PH 2 0 2 ) 2 
Sol. in 6 pts. cold, and not much more sol 
in hot H 2 0. Insol. in strong, very sol. in 
weak alcohol (Rose, Pogg. 9. 361.) 


Calcium cobaltous hypophosphite. 

2Ca(PH 2 0 8 ) 2 , Co(PH 2 0 2 ) 2 +2H 2 0 . 
Efflorescent. (Rose, Pogg. 12, 295 ) 


Calcium ferrous hypophosphite. 
j Sol. in H a O. (Rose, Pogg 12. 294 ) 


Sodium iwhydrogen dihypophosphate, 

Very efflorescent. Sol. m 15 pts. cold H 2 0. 1 
(Saber, A. 211. 1.) 


Cerous hypophosphite, Ce(PH 2 0 2 ) s -|-Hj0. 

SI. sol m II 2 0 (Rammelsberg, B. A, B, 
1872. 437.) 



HYPOPHOSPHITE, CHROMIUM 


Chromium hypophosphite, Cr 2 <0H) 2 (H 2 P0 2 ) 4 . 
Anhydrous Insol in H 2 0 or tlil. acids. . 
H-3H„0. Sol. in HoO. (Wurtz, A. ch (3) 
16. 100.) 

Cobaltous hypophosphite, Co(PH : 0..) .+ 
lillsO. 

Efflorescent. Easily sol. in HjO (Rose, 
Pogg. 12. 87.) 

Cupric hypophosphite, Cu(PH 2 0 2 ) 2 . 

Very sol in H 2 0, but very easily decomp 
on heating. (Wurtz, A. ch.'(3) 16. 199 ) 

Glucinum hypophosphite 
Sol in H;0. (Rose, Pogg 12. 86.) 

Iron (ferrous) hypophosphite, Fe(PH 3 0j) 2 + 
OHsO. 


Potassium hypophosphite, KH 2 P0 2 , 

Very deliquescent Very sol. m H 2 0. 
sol. in weak, less in absolute alcohol. Insol 
in etliei . (Wm tz, A. ch. (3) 7. 192 ) 

SI sol in liquid NH 3 . (Franklin, Am Oil 
J 1S9S, 20. 828.) 

Sodium hypophosphite, NaH 2 P0 2 +H 2 0. 

Very deliquescent Somewhat less sol. than 
the Iv salt Very sol. in absolute alcohol. 
(Dulong ) 

Veiy sol in H 2 0, and somewhat less sol in 
alcohol (Rammelsberg, B A. B. 1872. 412.) 

SI sol in liquid NH 3 . (Franklin, Am. Ch. 
J. 1898, 20. 829.) 

Strontium hypophosphite, Sr(PH 2 0 2 ) 2 
Very easily sol. in H 2 0. (Dulong.) 

Insol m alcohol (Wuitz.) 


Sol, in HjO. (Rose, Pogg. 12. 294 ) 

Iron (feme) hypophosphite. 

Difficultly sol in H,0 or acids. Decomp, 
on boiling. SI sol. m H 3 P() 2 +Aq. (Rose.) 


lead hypophosphite, Pb(PH 2 0 2 ) 2 . 

Difficultly sol. in cold, more easily in 

H 2 0. Insol, m alcohol. (Rose, Pogg. 12. 
288 ) 


lithium hypophosphite, LiH 2 P0 2 +II 2 0 
Sol. in H 2 0 (Rammelsbeig, B. A B. 
1872. 416 ) 

Magnesium hypophosphite, Mg(PH 2 0 2 ) 2 + 
6H a 0, 

Efflorescent in dry air, Sol. in H 2 0 
(Rose ) 


Mangmous hypophosphite, Mn(H 2 PO s ) 2 + 

Permanent. Very sol. in H 2 0. (Wurtz, 
A. ch, (3) 16. 195.) 


Mercurous hypophosphite nitrate, 

HgH 2 POj, HgN0 3 +H 2 0. 

SI. sol. in H 2 0 with rapid decomp. 

Sol. m hot cone HNO s . (Haga, Chem. 


Nickel hypophosphite, Ni(PH 2 0 2 ) 2 +6H 2 0 
Efflorescent. Sol. in H a O. (Rammels- 
berg, B. 5. 494.) 


Thallous hypophosphite, T1H 2 P0 2 . 

Sol in PI 2 0 (Rammelsberg, B, A. B. 
1872. 492 ) 


Uranyl hypophosphite, UO 2 (H 2 PO 2 ) 2 -(-H a 0. 

SI. sol. m II 2 0. Easily sol. in HC1, or 
IIN0 3 +Aq. (Rammelsberg, Chem. Soc, 
( 2 ) 11 . 1 .) 


Divaaadyl hypophosphite, V 2 0 2 (H 2 P0 2 ) t + 

Insol. in cold, si sol. m hot H a O. 

Sol m hot dll HC1, HsSO, and HN0 3 and 
m warm cone. HC1 and H 2 S0 4 . 

Insol in oxalic acid. (Mawrow, Z, anorg, 
1907, 56. 147 ) 

Zinc hypophosphite, Zn(H 2 P0 2 ) 2 -|-H 2 0 
Sol in HjO. 

+6H a O. Efflorescent. (Wurtz, A, ch. (3) 
16. 195.) 


Zirconium hypophosphite, Zr (0PH 2 0) 4 +H 2 0 
Sensitive to light Insol in alcohol, by 
which it is pptd. from aqueous solution. 
(Hauser, Z. anorg. 1013, 84. 93.) 

Hypophosphotungstic acid. 


— , r „ , 4K 2 0, 

6H 3 POj, 18W0 3 +7H 2 0, 

Precipitate . Sol in hot, very si. sol. u 
cold H 2 0. (Gibbs, Am, Ch. J. 6. 301.) 


Nickel hypophosphite ammonia, 
Ni(H a P0 2 ) 2 , 6NH 3 . 
(Ephraim, B. 1913, 46. 3111.) 


Platinous hypophosphite Pt(PH 2 0 2 ) 2 . 

• HC1 > H 2 S0 4 -f-Aq, etc. Sol 

HNOs+Aq. Insol. in alcohol. (Engel, 
C. R. 91. 1068 ) 1 


Hyposulpharsenious acid. 

Hyposulpharsenites, As 2 S 2 , M 2 S. 
Difficultly sol. in H 2 0. (Berzelius.) 
Do not exist. (Nilson, B. 4. 989 ) 

Hyposulphuric acid, H 2 S 2 0 8 . 

See Dithionic acid. 
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Hyposulphurous acid, H2S2O3. Hypovanadic acid, H 2 V 4 Oo. 

,S'ee Thiosulphuric acid. Sec Vanadous acid. 


Known only in dll. aqueous solution, 
which decomposes rapidly. 

Collect formula is II 2 S 2 0i, aceoidmg to 
Bernthsen (A. 211. 285.) 

More sol. in alcohol than m H 2 0 (Rossler, 
Arch. Pharm. (3) 26. 845.) 


Ammonium hyposulphite, (Nn 4 ) 2 S 2 0 4 . 

Known only in solution. (Piudhomme, 
Bull Soc 1899, (3) 21. 326 ) 


Ammonium hydrogen hyposulphite, 
NH 4 HS 2 0 4 

Known only m solution. (Prudhomme, 
Bull. Soe. 1899, (3) 21. 320.) 

Calcium hyposulphite, CaS 2 0 ( -fl 5I1 2 0 
Difficultly sol, in H2O. (Bazlen, B 1905, 
38. 1059.) 


Hypovanadic acid with vanadic acid. 

See Vanadlcovanadic acid. 

Imidodiwdaarsenic acid. 

Ammonium imidoih mrfnaresenate, 
(NH 4 0 2 As 2 0,NH. 

(Rosenheim and Jacobsohn, Z. anorg. 
190'S, 60. 307.) 

Imidochromic acid. 

Ammonium imidochromate, 
NHCrO(ONH 4 ) 2 . 

Veiy sol m H a O ivith dccomp. (Rosen- 
heim and Jacobsohn, Z anorg. 1906, 60. 299.) 

Ammonium potassium imidochromate, 
NH 4 KCrO,NH 

Decomp, on solution in li 2 0. (Rosen- 
heim, Z. anorg. 1906, 60. 302.) 


Magnesium hyposulphite, MgS 2 0 4 
(Billy, C R. 1905, 140. 936 ) 

Potassium hyposulphite, K 2 S20 4 -|-3H20. 
Easily decomp 

Insol. in alcohol. (Barden, B. 1905, 38. 
1058.) 

Sodium hyposulphite, Na s S 2 0 4 . 

Anhydrous, Stable m dry air (Bazlen, 
B. 1905, 38. 1061.) 

100 g. H a O dissolve 24.1 g. of the anhydrous 
salt at 20°. (Jelhnek, Z. anorg 1911,70.130.) 
+2H s O Solubility in H 2 0 

11,6 g. of the solution contain at: 

20° 1,91 g. Na»S 2 0 4 

10° 1 67 g. 

1° 1 49 g. 

(Jelhnek, Z anorg. 1911, 70. 128 ) 

Insol. m alcohol. (Bazlen, B 1905, 38. 
1058.) 

Sodium zinc hyposulphite, Na 2 S 2 0 4 , ZnS 2 0 4 . 

Less sol. in H 2 0 than ZnS20 4 . (Bazlen, 
B 1905, 38. 1060.) 


Imidodiimidochromic acid. 

Ammonium, tmidodiimido chromate, 
NH[CrO(NK)ONH 4 ]2. 

(Rosenheim and Jacobsohn, Z. anorg 
1906, 60. 303.) 

Imidomolybdic acid. 

Potassium imtdomolybdate, NKMoO(OK) 2 . 
Unstable in air. 

Very hygroscopic. Very sol. in H 2 0. 
(Rosenheim, Z, anorg. 1900, 60. 305.) 

Diimidodiphosphomonamic acid, 

HO— PO <nh> PO — NHs 
C orrect formula foi pyrophosphofriamic 
acid of Gladstone. (Mente, A. 248. 241.) 

Imidodiphosphoric acid, 

HO— PO <nh>PO— OH. 

Correct name for m/rophosphamic acid. 
(Mente, A. 248. 251.) 


Strontium hyposulphite, SrS 2 0 4 . 

Sol. in H 2 0. (Moissan, C. R. 1902, 135. 
653.) 

Zinc hyposulphite, ZnS 2 0 4 . 

Easily sol m H 2 0; about 1 pt. in 7 pts. 
H a O. Forms supersat. solutions readily. 
(Bazlen, B. 1905, 38. 1060.) 

Hypovanadic acid, V s 0 2 (0H) 4 . 

See Vanadium tetrhydroxide. 


/O ^ pQ 

Barium imidodiphosphate, Ba(^0 ^ pQ > NH. 
SI. sol. in H 2 0. (Mente, A. 248. 243.) 


Barium imldodiphosphate, basic, 


5a \“>PO> 


Vpo^o/ 
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Ferric imidodiphosphate. 

SI. sol. m rone, acids. (Mente, A. 248 . 241,) 

Silver Imidorfi phosphate, Ag 3 H 2 P 2 NO 0 . 

Insol. in IT/), (Stokes, Am Ch. .1 1896, 
18 . 000 .) 

Ag,IIP a NO„. Ppt. (Stokes ) 
Diimidorfiphosphoric acid, 

HO— PO < nh > PO— OH 
Correct name for pi/rophosphodiainic acid 
(Mente, A. 248 . 241.) 

Barium imidoAphosphate, 
NH<j^ >NH^ >Ba. 

SI. sol m dil acids. (Mente, A. 248 . 
244.) 

Sodium diimidorfiphosphate, basic, 
pn /ONa 
NaN <p, ,>NH 
PU \ONa. 

SI. sol. m H 2 0. (Mente, A. 248 . 245 ) 
Diimidofriphosphoric acid. 

Silver diimidol) iphosphate, Ag 3 H 4 P 3 N 2 0a. 
Insol. m H 2 0. Very sol. in NH 4 OFI+Aq 
Rather si. sol m dil HN0 3 . (Stokes, Am. 
Ch. J. 1896, 18 . 657 ) 

Ag 5 H 2 PaN 2 O s . Insol m H 2 0. Very sol. in 
NH 4 OH+Aq 

Decomp. by HN0 2 , (StokeB.) 

Trisodiumduinidolriphosphate, 

P 3 N s 0 8 H 4 Na 3 . 

Sol in H 2 0. 

Insol m alcohol. (Stokes) 
!Tmmido(c(mphosphoric acid. 

Silver (riimido/elraphosphate. 

Ag 4 H 8 P 4 N 8 0m. 

Ppt. (Stokes, Am. Ch. J 1S98, 20. 755.) 

Sodium (nimido(e(raphosphate, 

P<N 3 OioH 3 Na 4 . 

Easily sol in H 2 0; msol. in sodium acetate I 
solution and dd. alcohol. (Stokes, Am. Ch 
J. 1898, 20. 754.) 

Imidosulphamide, NK 2 S0 2 .NH.S0 2 .NH 2 
“Sulphamido” of Traube. 

Very sol. in IIsO with decomp, appreci- 
ably sol. in cold, easily sol. m hot methyl and 
ethyl alcohol Insol. mC„H«, and CHC1, SI. 
sol. m ether, cold and hot acetic ether and 
glacial acetic acid. Moderately stable toward 
alkalies. (Hantzsch and Stuer, B. 1905, ““ 
1022.) 


Ammonium imidosulphamide, 

NH 4 S 2 0 4 N 3 H 4 . 

(Hantzcli and Stuer.) 

Imidosulphonic acid, 

II»S 2 OoN=HN <^o 2 — oh. 
Ammondisulphonic acid of Claus. Known 
only ui aqueous solution (Divers and Haga, 
Chem. Soc 61. 943.) 

Very unstable (Berglund, B 9. 252.) 

Ammonium lmidosulphonate, basic, 
(NH 4 )N(S0 3 NH 4 ) 2 

Sol. in 9 pts. of H 2 0 Solution is stable. 
Insol in alcohol 

SI sol in warm cone I1 2 S0 4 without de- 
>mp (Rose, Pogg. 1834, 32. 81.) 

Much less sol than the neutral salt (Berg- 
lund, B 9.255) 

=» “ P.irasulpliatammon ” 

-|-H 2 0 Gradually efflorescent. _ Sol, in 
H 2 0 with subsequent decomp, (Divers and 
Haga.) 

Ammonium lmidosulphonate, HN(S0 3 NH 4 ) 2 , 
l.mHjO. (Raschig, A. 241. 161.) 

Ammonium barium lmidosulphonate, 
NH 4 BaN(S0 3 ) 2 (7). 

Very si. sol m FIjO. (Divers and Haga ) 
(NH 4 ) 2 Ba,N 4 (S0 3 ) 8 +8H 2 0. (D. and H.) 

jnmonlum calcium unidosulphonate. 
(Diveis, Chem. Soc. 1892, 61. 968.) 


Very si. sol. in NH 4 OH +Aq, (Divers and 
Haga.) 

Ammonium sodium lmidosulphonate nitrate, 
HN(S0 3 NH 4 ) 2 , NaN0 3 . 

Very sol. in B 2 0. (Diveis and Haga.) 

Barium lmidosulphonate, Ba[N(S0 3 ) 2 Ba] 2 + 
6H 2 0. 

SI. sol. in H a O (Berglund, B 9. 255.) 

Sol. in dil HNOa+Aq without decomp. 
(Divers and Haga.) 

HN(S0 3 ) 2 Ba+H„0. Moderately sol. in 
H a O. (D. and H.) 

Barium mercury lmidosulphonate, 
N 2 Hg(S0 3 ) 4 Ba 2 . 

Almost msol. in cold H 2 0. (Divers and 
Haga, Chem Soc. 1892, 61. 977.) 

Barium sodium imidosulphonate, 
BanNa,N M (SO 3 ) 20 +13H 2 O. 

Sparingly sol. in H 2 0. Readily sol. in 
HNO„ or HCI. '(Divers, Chem. Soo. 1892, 

1 61. 967.) 
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Calcium imidosulphonate, Ca[N(S0 8 ) 2 Ca] 2 + 
6H 2 0. 

SI. sol. m H 2 0 (Berglund.) • 

Calcium mercury imidosulphonate, 

N 2 Hg[(S0 2 ) 2 Ca] 2 . 

Very sol. in H 2 0. (Divers and Haga, 
Chem. Soc. 1896, 69. 1629.) 

Calcium mercury imidosulphonate chloride, 
(NSsOeCa) a Hg s Cl + 12H 2 0 . 

Decomp, by H s O. (Divers and Haga, 
Chem. Soc. 1896, 69. 1629.) 


Calcium sodium imidosulphonate, 
NnN(S0 a ) 2 Ca+3H 2 0 
SI. sol. m cold H a O. (Divois and Haga, 
Chem. Soc 61. 068.) 


Lead imidosulphonate, (Pb0HS0 8 ) 2 NPb0H. 
Ppt. (Berglund ) 

Insol in H 2 0 (Divers and Haga ) 
(PbOH)sN(SO a ) 2 , PbO, Insol. in H s O; 
easily sol m dll IINOa+Aq. (D. and H.) 


Mercurous imidosulphonate, basic, 

[Hg 2 N (S0 3 ) 2 Hg 2 ] 2 0 +6H 2 0. 

Much more sol. in dll HN0 8 than mei- 
cunc salt. Sol. m cold cone. KI+Aq, 
leaving half Hg os metal. (Divers and Ilagn, 
Chem Soc 1806, 69. 1031 ) 

Mercuric imidosulphonate, basic, 

NH(SO„, HgO) 2 Hg. 

Easily decomp. (Divers and Haga ) 


Mercuromercuric imidosulphonate, 
[Hg“N (SO.) iHgJlsO +3H s O. 


(Divers and Haga.) 
[HgiiN(S0 8 ) 2 Hg*J.O, 
HgnN(S0 8 ) 2 Hgi]0+6H 2 


[Hg|N (S0 8 ) 2 Hg 2 
2 0. (Diveis 




Mercury sodium imidosulphonate, basic, 
Hg 2 ON (SO.) 2 N a +2H 2 0 
Shghtly efflorescent. Decomp, by long 
washmg with II 2 0. Much more readily sol. 
m HC1 than in HNO. or H 2 S0 4 and is wholly 
decomp, thereby. (Divers and Haga, Chem 
Soc. 1892, 61. 983.) 


Mercury sodium imidosulphonate, 
HgN 2 (SO.Na) 8 +6H 2 Q. 

Sparingly sol in cold H 2 0. 

Readily sol in HN0 8 and m HC1. 

Decoxhp. by HC1 immediately, but not 
by HNO a . (Divers and Haga, Chem. " 
1892, 61. 981.) 


Potassium imidosulphonate, basic, 
KN(S0,K) 2 +H 2 0. 

Sol, m H 2 0. (Raschig, A, 241. 161.) 
Less sol. than neutral salt. (Berglund.) 


Potassium imidosulphonate, HN(S0 8 K) 2 . 
■Sol m H»0. ( Rasclug, A 241.161.) 

= Potassium ninmoiirfisulphonato of Claus. 
. Difficultly sol. m cold HjO, sol m 64 pts. 
H a O at 23°. (Fiemy.) Gradually decomp, 
hy boiling (Glaus) 

SI. sol in H 2 0. (Berglund, B. 9. 255 ) 

Potassium mercury imidosulphonate, 
N 2 Hg(S0 8 K) 4 +4lI..0. 

See Mercurimidosulphonic acid. 


Silver imidosulphonate, AgN(S0 8 Ag) 2 . 

SI. sol. m H a O. (Beiglund.) 

Silver sodium imidosulphonate, 
NaN(S0 8 Ag) 2 

SI, sol. in H 2 0. (Divers and Haga.) 
AgNa 2 N(S0 8 ) 2 . SI sol. in H 2 0, but more 
sol. than the two preceding salts. (D. and H.) 


Sodium imidosulphonate, IIN(SO.Na) 2 + 
2H.0 

Not efflorescent. Very sol mH,0 (Diver 
and Haga ) 

NaN(S0 8 Na) s +12H 2 0. Efflorescent. SI. 
sol. in cold H 2 0, but very sol. m hot H a O. 
Sol in 5 4 pts H 2 0 at 27.5°. (Divers and 
Haga ) 


Sodium strontium imidosulphonate, 
SrNaNS 2 0»+3H 2 0. 

SI sol. in H 2 0 (Divers, Chem. Soc. 
1806, 69. 1625 ) 


Strontium imidosulphonate, 
Sr[N(S0 8 ) 2 Sr] 2 +GH 2 0 
SI. sol m H 2 0 (Berglund ) 

+12H 2 0 Somewhat sol. in hot H 2 0. 
(Divers, Cliem Soc. 1896, 69 . 1623 ) 


Imidoh'isulphoori/iophosphoric acid, 
NH.P(SH) a . 

Insol. in CSa and readily decomp, by H 2 0. 
(Stock, B. 1906, 39 . 1991 ) 


Ammonium imidoirjsulphooii/iophosphate, 
NHP(SNH,) 3 . 

Very hydroscopic, 
loses NH 8 in the air. 

Somewhat sol. m liquid NH 8 . 

Decomp, by any other solvent m which 
it is sol. (Stock, B. 1906, 39. 19S3.) 


Dtammonium hydrogen imidoirisulphoori/to- 
phosphate, SHP(SNH*) 2 NH. 

(Stock, B. 1906, 39 . 1983.) 


Ammonium dihydrogen , 

SNH 4 P(SH) 2 NH. 

(Stock.) 
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Disodium hydrogen imido/rcsuIphcor/Aophos- 
phate, SHP(SNa) a NIi. 

A' cry easily sol in H 2 0. Deoomp bv H»0 
Somewhat sol. in methyl and ethyl alcohol 
(Stock.) 


Dtimidopen tasulpho/ryi opkosphoric acid, 

PuRcNsHfl. 

Not known m pure state (Stock, B. 
190ft, 39. 1907.) 

Ammonium ibimido /if’ wtusulpho pyrophos- 
phate, S[P(SNH 4 ) s NH], 

Very hydroscopic. 

Sol in cold H 2 0 with decomp. (Stock, B 
1906, 39. 1978.) 

Inidosulphurous acid. 

Ammonium unidosulphute, HN(S0 2 NH 4 ) 2 . 
Somewhat deliquescent. 

Very unstable Easily sol m li 5 0 with 
decomp, into thiosulphate and anudosul- 
phate. 

Insol. m alcohol. (Divers and Ogawa, 
Chein Soc. 1001, 79. 1100 ) 

Ammonium barium imidosulphite, 
BatSOjNHSOjNHOi. 

Sol in H 2 0 (Divers, Chein. Soc. 1901, 
79. 1102 ) 

Potassium imidosulphite, NH(SO a K) a . 

(Divers and Owaga, Pioc. Chem. Soc. 
1900, 16. 113.) 

Very sol. in H 2 0. (Divers, Chem. Soc. 
1001, 79. 1101.) 

Imidosulphuryl amide, S 2 0 4 N 3 H 6 = 


SUa <NHj 

Sol. in NK 4 OH+Aq Deoomp. by cone. 
HC1, Insol. m alcohol sat. with NH 8 . 
(Mente, A. 248. 205 ) 

Indie acid. 


Magnesium Indate, Mgln 3 0 4 + 3 H 20 , 

Ppt. Insol. in H»0 Sol in HCl+Aq. 
(Renz, B. 1901, 34. 2764.) 


Indium, In 

Does not decomp, hot U 2 0. 

Sol. in dil HC1, and H 2 S 6 4 -i-Aq. Deoomp. 
by cone H 2 SG 4 . Easily sol in HNOa+Aq 
Insol. m acetic acid. Insol. in ICOH+Aq 
(Winkler, J pr. 102. 273.) 

Insol. in liquid NHj. (Gore, Am. Ck. J. 
1898, 20. 830.) 

1 2 com oleic acid dissolves 0.0039 g. In m 
6 days. (Gates, J phys Chem. 1911, 15. 
143.) 


Indium monobromide, InBr 

Deeoinp by hot HjO. Easily sol. in acids. 
Easily sol .111 cold cone. IICl. (Thiel, Z. 
anoig 1901,40.328) 

Indium dibromide, InBr>. 

Decomp. by hot HA). Easily sol 111 acids. 
(Thiel, Z anoig 1901, 40. 329.) 

Indium h ibromide, InBr 3 . 

Deliquescent Very sol. 111 H 2 0 

Indium mouochloride, InCl 

Deliquescent. Decomp. by H>0 into InCl 3 . 
and In. (Nilson and Pettersson, Chem. Soc. 
43. 820.) 


Indium dichloride, InClj. 

Deliquescent m moist air; decomp. by F s O 
into InCl 3 and I 11 (Nilson and Pettersson, 
Chem. Soc 43. 818.) 

Indium trichloride, InCl 3 . 

Very deliquescent; sol in H 2 O with hissing 
and great evolution of heat 

Indium lithium chloride. 

Extremely deliquescent. Sol, in H a 0. 
(Meyer, A. 150. 144.) 

Indium potassium chloride, 3KC1, InCl s + 
lJ^HsO 

Easily sol in H 2 O (Meyer.) 


Indium influoride, IhF 3 +3H 2 0 
Sol. in H ; 0; leadily deoomp. (Thiel, B 
1904, 37. 175.) 

1 1. H 2 O dissolves 86 4 g. at 25°. Decomp, 
on boiling (Thiel, Z. anorg 1904, 40. 331.) 
+9H 2 0. SI sol in cold IljO. 

Sol. in HC1 and in HN0 3 
Insol. m alcohol and ether. (Chabne, 
C. R. 1905, 140. 90.) 


Indium hydrosulphide. 

Decomp. by acids. (Meyer.) 

Indium hydroxide, ImOsffe. 

Sol. in acids, also in EOF, or NaOH+Aq 
but the solution clouds up 011 standing or 
boiling, with separation of InjOaHe, Insol. in 
NH 4 OH, or NB 4 C1+Aq. 

SI. sol. in NH 4 OH +Aq (Renz, B. 1904, 37. 

2110 .) 

SI sol in alkylannnes but completely ppt. 
by addition of the hydrochloride of the base. 
(Renz, B, 1003, 36. 2754.) 

Indium monoiodide, Ini. 

Slowly decomp, in moist air. Not attacked 
by boiling H 2 0 

Sol. in dil. HN0 3 in presence of AgN0 3 . 
Very slowly sol, in cold, more rapidly sol. m 
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hot acids with evolution of H 2 . Very sol in 
sulphurous acid 

Insol. in alcohol, ether and. chloroform. 
(Thiol, Z anorg 1910, 66. 302.) 

Indium (//iodide, Inl 2 

(Thiel, Z. anoig. 1910, 66. 302.) 

Indium h (iodide, Inl 3 
Dohqucsoent. (Meyer.) 

Sol mCHCla. Decomp, by xylene. (Thiel, 
Z. anorg. 1904, 40. 330.) 

Indium nitride, InN. 

Decomp by heat (Franz Fischer, B. 
1010, 43. 1469 ) 

Indium monoxide, InO. 

Gradually sol. in HCl+Aq. (Winkler, J. 
pr. 94. 1.) 

Indium sesqui oxide, ln 2 0 3 
Slowly sol m cold, easily in hot, acids. 
Four modifications: 

(1) Yellow Amorphous. Sol. m acids 
Its hydroxide is insol. in ammonia and NH 4 C1. 

(2) White Amorphous Insol in acids. 

(3) White Amorphous. Sol m aoids 
Its hydroxide is sol. in ammonia, but pptd. by 
NH 4 C1. 

(4) Ciystallized. Crystalline modification 
is msol. 111 acids. (Renz, B. 1904, 37. 2112.) 

Insol. in liquid NH S . (Gore, Am. Ch. J 
1898, 20. 830.) 

Indium oxide, ln,0 9 =3InO, 2In 2 0 3 (?). 
(Winkler ) 

In 4 Os =2InO, In 2 O s (?). (Wmklcr.) 

Indium oxybromide (?). 

Not decomp, by hot acids or alkalies. 
(Meyer, A. 160. 137.) 

Indium oxychloride, InOCl. 

Very si. sol. in H a O. (Thiel, B. 1904, 37. 
176.) 

Very si. sol. in cold or hot dll acids. 
Quickly sol in hot cone, acids (Thiel, Z 
anorg. 1904, 40. 327.) 

Indium fn'selenide, In 2 Se 3 . 

Sol. m strong acids with evolution of H 2 Se. 
(Thiel, Z. anorg. 1910, 66. 315.) 

Diindium sulphide, In 2 S. 

Sol. in acids. (Thiel, Z. anorg. 1904, 40. 
326.) 

Indium moreosulphide, InS. 

Easily sol. in HC1 with evolution of H 2 S. 
Sol. m HNOa with evolution of oxides of 
nitrogen, (Tlnel, Z. anorg. 1910, 66. 314.) 


Indium scsi? msulphide, In 2 S 3 . 

■ Partially sol in (NH 4 ) 2 S+Aq 

Indium potassium sulphide, In 2 S 3 , K 2 K 
Insol in H, O; deramp, by weak acids with 
separation of In»K-,, sol. m cone, acids. 
(Schneider, .1. pr. (2) 9. 209.) 

Indium silver sulphide, In 2 S 3 , Ag 2 S 
Insol. 111 H 2 0. (Schneider, l, c.) 

Indium sodium sulphide, In 2 S 3 , Na 2 S+2H 2 0. 
Insol. in H 2 0. (Schneider, l. c.) 

Indium monotelluride, InTe. 

Sol. in HNO,; msol. in HCl+Aq. (Thiel, 
Z. anorg. 1910, 66. 318.) 

Infusible white precipitate. 

Diiodamine, NHI 2 . 

Decomp, by H»0, 

Iodammonium iodide, NIH 3 I. 

Decomp by H 2 0, caustic alkalies, and 
acids. Sol. 111 KI+Aq, alcohol, ether. CS 2 , 
CHCls. (Guthrie, Chcm Soc (2) 1. 239.) 

Iodauric acid, HAuI 4 (?). 

Not known with certainty 

Ammonium iodaurate. 

Deliquescent. Decomp, by H 2 0. (John- 
ston, Phil. Mag. (3) 9. 260.) 

Barium iodaurate. 

Sol. in Bal 2 +Aq 

Caesium iodaurate, CsAuI 4 . 

(Gupta, J.Am Chem. Soc. 1914, 36. 748.) 

Ferrous iodaurate. 

Sol. in H 2 0. (Johnston.) 

Potassium iodaurate, KAuI 4 . 

Decomp, by H 2 0. Sol. in KI, and HI+A. 
(Johnston.) 

Sodium iodaurate. 

Very deliquescent (Johnston.) 

Iodauricyanhydric acid, HAu(CN) 2 I». 
Known only in its salts. 

Barium iodauricyanide, Ba[Au(CN) 2 I 2 ] 2 + 
lOHsO. 

SI. sol. in cold, easily in hot H 2 0. Easily 
sol. in alcohol. (Lmdbom, Lund. Univ. Arsk. 
12. No. 6.) 
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Calcium iodauricyanide, Ca[Au(CN) 2 I 2 ] 2 + 
lOHsO. 

Not stable. (L.) 

Cobalt iodauricyanide, Co[Au(CN) 2 t 2 ] s + 

ioi i a o. 

Moat insol. of all iodauneyanidcs, and only 
si. so] in worm HsO Easily sol. in alcohol 

Potassium iodauricyanide, IvAu(CN) 2 I 2 4- 
H a O 

SI. sol. m cold, easily sol m warm H 2 0 and 
alcohol. (L.) 

Strontium iodauricyanide, Sr[Au(CN) s I 2 ]j+ 
lOHsO, 

SI. sol. in cold, more easily in hot H 2 0. 

Iodhydric Acid, III. 

Very easily and quickly absorbed by II 2 0, 
with evolution of much heat 
Solution is deromp, on exposure to the mr. 
1 vol. H a 0 absorbs 450 vols, HI at 10°. 
(Thomson.) 

I vol HjO absorbs 425 vols. HI at 10°. 
(Berthelot, C. R. 78. 570.) 

Weak or strong solutions when boiled in an 
atmosphere of II leave a residue of constant 
composition, which distils unchanged at 126° 
(de Luynes), at 127° (Roscoe, Chem. Soo. 13. 
146; Naumann; Topsoe), at 128° (Bineau, A. 
ch. (3) 7- 266) : and has a sp gr. of 1.67 (Nau- 
manii), of 1 70 fBineau, de Luynes), of 1.708 
(Topsoe) ; and contains 50.26 % HI (Bineau), 
57.0% HI (Roscoe) 57.75% HI (Topsoe.) 

By conducting dry H gas through the 
aqueous solution of HI, a constant residue is 
obtained, containing 60.3-60.7% HI if temp, 
is 15-1!)°, and 5.8 2-58.5% HI if temp, is 
100°. (Roscoe.) 


Solubility of HI m II s O at t° 



' o Hi 

Solid Phase 

-10 

20 3 

Ice 

-20 

29 3 


-30 

-40 

35 1 

39 


-30 

42 


-00 

44 4 


-70 

40 2 


-80 

47 9 

Ice+HI, 4H.0 

-GO 

52 0 

HI, 4H a O 

-40 

59 

-35 5 

04 


-40 

65 5 


-49 

00 3 

HI, 4IEO+III, 3H 2 0 

-48 

70 3 

HI, 3H 2 0 

-56 

73 5 

HI, 3H a O+HI, 2H 2 0 

-52 

74 

HI, 2H a O 


(Pickering, B. 1893, 26. 2307 ) 


Solution in H 2 0 sat. at 0° has sp. gr. = 1 90 
(de Luynes, A. ch. (4) 2. 385); 2,0 (Vigier). 


Sp.gr ofHI+Aq. 

Sp Itr HI Temp 

1 017 2 286 13 5° 

1 0524 7 019 13 5 

1 077 10 15 13 6 

1 095 12 21 13 

1.102 13 09 13 5 

1 126 15.73 13 6 

1.164 19.97 13 5 

1.191 22 63 13 8 

1.225 25 S6 13 8 

1.2535 28 41 13.5 

1.274 30 20 13 5 

1.309 33.07 13 

1 347 36 07 13 

1 382 3S 68 13 

1 413 40 45 13 

1 451 43 39 13 

1 4805 45 71 13 

1 528 48 22 13 

1 542 . 49 13 13.5 

1 5727 50.75 13 

1 603 53 43 12 5 

1.030 53 93 14 

1 074 56 15 13 7 

1 696 57 28 13 

1.703 57 42 12,5 

1 706 57 64 13.7 

1 708 57.74 12 

(Topsoe, B. 3. 403 ) 


Sp. gr. of HI+Aq at 15°. 
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Sp. gr. of HI+Aq at 15°. 


Only a “moderate degree of acouracy” is 
claimed for this table. (Wright, C. N. 23. 
253.) 

+2H 2 0. Mpt. — 43°. (Pickering, B. 1893, 
26. 230S.) 

+3HjO. Mpt.— 48°. (Pickering.) 

+4HaO Mpt. — 36 5°. (Pickering.) 


Iodic acid, HIOs. 

Very sol. in H 2 0 and alcohol, 

100 g. HjO dissolve 2S6 1 g, HIOs at 13.6' 
Sp. gr. of HIO a +Aq. =2.4256. 

100 g. H 2 0 dissolve 293 g. HIOj at 18°. 
Sp.gr. of HIO,+Aq. =2.4711. 

(Groschuff, Z. anorg. 1905, 47. 337.) 

Solubility of HI0 3 in H 2 0 at t°. 


G IsOiin 
OOj^ofth 


— 0.30 

— 0.67 

— 1 01 
— 1 90 

— 2 38 

— 4 72 

— 6 32 
•12.25 

—13 5 
-15 
-19 


(Groschuff, Z. anorg. 1905, 47. 343.) 


Sat. solution has sp. gr. 2.842 at 12.5°, and 
boils at 104,° (Ditte, B. 6. 1533.) Sat. solu- 
tion has sp gr. 2.1629 (1.874 pts. I 2 Oj m 1 pt. 
H2O) at 13°, and boils at 100°. (Kaminerer, 
Pogg, 138. 400.) 


>. gr. of HIOs+Aq at 16°. 


1 5371 
1.6315 
1.7356 


(Kaminerer.) 


According to Thomsen (B. 7. 71) solutions 
of HIO a have sp. gr.— 


HIO s + 10HiO = 1.6609. 
HIO3+ 20H 2 O = 1.3660 
HIO s + 40H 2 O =1.1945. 
IIIO,+ 80H 2 O = 1.1004. 
HIO a +160H s O = 1.0512. 
HIO,+320H 2 O =1.0258. 


H s SO< at nearly boiling temp, dissolves Vi 
its weight of iodic acid. (MiUon.) 


Solubility in HN0 3 containing 27,73 % HNOs. 
100 g. of the sat. solution contain at: 


Solubility in HNO a containing 40.88% HNO« 
100 g of the sat. solution contain at: 
0° 20° 40' 60° 

9 10 14 18 g. HlOt. 

(Groschuff, Z. anorg. 1905, 47. 344.) 


Less sol. m HNO, than HjO; nearly insol. 

. anhydrous HNO,. (Groschuff, Z. anorg. 
1905, 47. 347 ) 

Insol. in liquid NH t . (Franklin, Am. Ch. 
1898, 20. 830.) 

Unattacked and undissolved by liquid NOi. 
(Frankland, Chem. Soc. 1901, 79. 1362.) 

Insol. m absolute alcohol. Alcohol of 35° 
B. dissolves half its weight m HIO«. (Kam- 
merer.) 

+4^H S 0. 

HIO s , I 2 0 6 . (Grosschuff, Z. anoig. 1005, 
47. 343 ) 


Iodates. 

The alkali iodates are sol. in II 2 0, the othera 
are si. sol. or insol. therein. 


Aluminum Iodate, A1(I0»)3 (?). 

Dehquescent. (Berzelius.) 

Ammonium iodate, NHJOa. 

SI. sol. in HjO. Sol. m 38.5 pts. H a O at 15°, 
6.9 pts .at 100°. (Rammelsberg, Pogg. 44. 
556.) 
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IODATE, AMMONIUM 


Solubility of NIIJO, in HIQ 3 +Aq at 30°. 


% HlOa 
in the 
solution 

% NH4IO1 

solution 

Solid pilin'- 

0 

4 20 

NIRIOt 

2 54 

3 so 


4.52 

3 83 

NHJOa+NHJOa, 2III0 3 

4.51 

3 SO 


4 56 

3 75 


4.73 

3.53 

NH4IO3, 21110s 

6.57 

1 94 


8.45 

1.00 


9.12 

0.89 


24.00 

0 62 


36.01 

0 41 


44.43 

0 39 


58.12 

0.37 


76.35 

0 31 

NHJOa, 2HIOa+HIOa 

76.70 

0 

HIO, 


(Meerburg, Z, anorg. 1006, 46. 341.) 
-)-HsO. (Ditto, A. cli. (6) 21. 146 ) 


Ammonium riiiodate, NH<Ii(I0 3 )2. 

SI. sol. m cold H 2 0. (Ditte, A. eh. (6) 21. 
145.) 


Ammonium (rtiodate, NHjHsCIOaJa. 

Sol. m H a O. (Blomstrnnd, J. pr. (2) 42. 
335.) 

See also solubility in HlOa, under Am- 
monium iodate. (Meerburg.) 


Ammonium cobalt iodate. 

Decomp, by HjO. Insol. in alcohol. 
(Rammelsberg.) 


Ammonium manganic iodate, Mn(IO a ) 4 , 
2NH,IO,. 

Ppt. Insol m II 2 0. Insol. mHIOj (Berg, 
C. R. 1S99, 128. 675 ) 


Ammonium oxydimercuriammonium iodate. 

See Oxydimercuriammonium ammonium 
iodate. 

Ammonium tellurium iodate. 

See Iodotellurate, ammonium. 


Solubility of Ba(IOa) . in H/J. 100 g sat. 
Ba(IOa) 2 + Vq at t° contain g. anhydrous 
Ba(IO, t )i. 



(Anschutz, Z phys. Ch. 1906, 56. 241.) 


1 sat nq solution contains 0 284 g. 
Ba(I0 3 ) 2 at room temp. (Hill and Zink, J, 
Am Client Hoc 1909, 31. 44.) 

1 1. II s O dissolves 0.3845 g Ba(IO s ) 2 at 
_o°. (Harldns and Wmninghof, J. Am. 
Chem Soc 1911, 33. 1828.) 

Easily sol in cold HCl+Aq; difficultly sol, 
warm HNOa+Aq. (Rammelsberg.) 
Insol in HsSOj. (Ditte.) 

100 cc NH 4 OH+Aq (sp. gr =0,90) dis- 
solve 0 0199 g Ba(I0 3 ) 2 . (Hill and Zink ) 


Solubility in salts +Aq at 25°. 

C= concentration of salt in salt solution 
expressed in equivalents per 1. 

S=solubility of Ba(IOj) 2 in salts+Aq ex- 
pressed m equivalents per 1. 


Salt 

c 

s 

Ba(N0 2 ) 2 

0.001 

0 001362 

0 002 

0 001212 


0 005 

0 0009753 


0 020 

0 0006744 


0 050 

0 0006131 


0 100 

0 0005659 


0 200 

0.0005580 

ICNO, 

0 002 

0.001624 


0.010 

0 001820 


0.050 

0 002640 


0 200 

0 003190 

KIOj 

0 00010608 

0.001510 


0 0005304 

0.001242 


0.0010608 

0.0009418 


(Harkins and Winninghof, J. Am Chem, Soc. 
1911, 33. 1829.) 


Ammonium iodate selenate. 

See Iodoselenate, ammonium. 

Barium iodate, Ba(IO s )i. 

Anhydrous salt is sol. in 1746 pts. H 2 0 at 
15°, and 600 pts, HjO at 100° (Rammelsberg. 
Pogg. 44. 577); in 3018 pts. H 2 0 at 13.5°, and 
681 pts. H s O at 100°. (ICremers, Pogg. 84. 


Insol. in alcohol 

100 cc 95% alcohol dissolve 0.0011 g. 
Ba(IO„) 2 at room temp. (Hill and Zink.) 

Insol. m aoetone. (Eidmann, C. C. 1899, 
II 1014.) 

+H 2 0. Sol. in 3333 pts H s O at 18°, and 
625 pts. H 2 0 at 100° (Gay-Lussae, A. eh. 

91. 5.) 

Insol. in acetone. (Naumann, B. 1904, 
! 37. 4329.) 



IODATE, COBALTOUS 


Barium manganic iodate, 

Mn(IO,),, Ba(IO,),. - 
Insol in HjO, 

Insol in HIOj. (Berg, C. R. 1899, 128. 
675.) 

Bismuth iodate, basic. 

Insol in H 2 0. Very difficultly sol. in 
HNOa+Aq (Rammelsberg, Pogg. 44. 668.) 
Bi(I0 s ) 3 +1^H 2 0. Insol m H 2 0. 

Cadmium iodate, Cd(IOa) 2 . 

Very si. sol, m H 2 0 Easily sol. in HNOa, 
or NHiOH+Aq. Sol. m Cd(C 2 H s 0 2 ) 2 + 
Aq (Rammelsberg, Pogg. 44. 566.) 

4-HjO. SI. sol. m H 2 0. Very sol. in dll. 
HNOa+Aq. (Ditte, A ch. (6) 21. 146.) 

Cadmium iodate ammonia, Cd(I0 3 ) 2 , 2NHj. 

Insol. m H 2 0 ; sol, m NH 4 OH +Aq. (Ditte.) 
A. ch. (6) 21. 145.) 

Cd (I0 3 ) 2 , 2NIIs+H 2 0 Asabove. (Ditte. 

Csesium iodate, CsIOa. 

100 pts H 2 0 dissolve 2.6 pts. CsIOa at 24°. 
Insol in alcohol. (Wheeler, Sill. Am. J. 144. 
123.) 

2CsIO s , I 2 0,. 100 pts HsO dissolve 2.5 pts. 
at 21°. Not decomp, by hot H a O (Wheeler.) 

2CsIOa, 1,0, , 2HIOa. SI sol. in cold H 2 0 
and decomp thereby into 2CsIO,, I 2 0, 
(Wheeler.) 

Caesium iodate chloride, CsCl, HIO a . 

Deoomp. by H 2 0 into 2CsI0 3 , I 2 0«. 
(Wheeler ) 

Caesium hydrogen iodate periodate, 

HCsIOa, I0 4 +2H 3 0. 


Calcium iodate, Ca(I0 3 ) 2 . 

100 pts dissolve 0.22 pt. at 18° and 
0.986 pt. at 100°. (Gay-Lussac.) Sol. in 
cone. HCl+Aq. (Filhol.) Much more sol. 
in HNOa+Aq than in H a O. (Rammelsberg ) 
Insol. in H a S0 4 , (Ditto.) Scarcely sol. in 
sat. KIOa+Aq. (Sonstadt, C. N. 29. 209.) 

+H a O. Sat. solution contains at: 

21° 35° 40° 45° 

0,37 0 48 0 52 0.54%Ca(lO,) 2 , 

50° 60° 80° 100° 

0.69 0.65 0.79 0.94% Ca(IO,) 2 . 

(Mylius and Funk, B. 1897, 30. 1724.) 

+6H 2 0. Efflorescent. 

Sol, in 253 pts H 2 0 at 15°, and 75 pts. at 
100°. (Rammelsberg.) 


Sat. solution contains at: 

Q“ 10° 18° 30° 

0.1 0 17 0 25 0 42% Ca(IO,) 2l 

40° 50° 54° 00° 

0 61 0.S9 0 14 1 36% Ca(IOa) 2 . 

(Mylius and Funk, B 1897, 30. 1721 ) 

Much more sol. m HNOa+Aq. Pptd. by 
alcohol from Ca(I0 3 ) 2 +Aq. 

Insol. m H 2 S0 4 . (Ditte.) 

Pptd by alcohol fiom aqueous solution. 
(Henry.) 

Cerous iodate, Ce(I0 3 )a+2H 3 0. 

SI. sol. in cold, easily sol. in hot H a O and in 
acids. (Holzmann, J. pr. 76. 321.) 

Solubility m H 2 0 100 cc. of the sat. 

solution contain 0.1456 g. at 25° (Rimbaeh, 
Z. pliys. Cli 1909, 67. 190.) 

Calc, from eleotrical conductivity of 
Ce(I0 3 ),+Aq., 100 cc of the sat. solution 
contain 0.1636 g. Ce(IOi)a at 25°. (Rim- 
back, Z. phys. Ch. 1909, 67. 199.) 

Ceric iodate, Ce(I0 3 ) 4 . 

Slightly hydrolyzed by H 2 0. 

0 34 g is sol. in 100 oo hot cone. HNOa, 
(Barbien, Chem. Soe 1907, 92. (2) 467.) 

Cobaltous iodate, Co(I0 3 ) 2 . 

Anhydrous. Sol. in warm dil H 3 P0 4 , or 
H 2 S0 4 +Aq. (Ditte, A. ch. (6) 21. 14.) 

Solubility in H 2 0 


Co(IOs): 


0.54 

0 83 
1.03 
1.46 

1 86 
2 17 
0 32 
0 45 

0 52 
0.67 
0.84 
1.02 

1 03 
0 89 
0 85 
0 75 
0 69 


0,038 
0 046 
0 065 
0 084 
0.098 
0 014 
0.020 
0.023 
0 030 
0.038 
0 045 
0 046 
0 040 
0 036 
0 033 
0 031 


(Meusser, B. 1901, 34. 2435.) 

+H a O. Sol. in 148 pts. H 2 0 at 15° and 
90 pts. at 100°. Sol. in NH 4 OH + Aq. (Ram- 
meisberg, Pogg. 44. 561.) 

Does not exist. (Meusser, B. 1901, 34. 
2434.) 

+2IlsO. (Meusser.) 

+4H 2 0. (Meusser.) 



IODATE, CUPRIG, BASIC 
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Cupric iodate, basic, 6CuO, 3I 2 0 S +2H 2 0. 
Insol. in H s O. (Millon, A. ch. (3) 9. 400.) 
Mixture of CuO and Cu(IO„) 2 . ' (Ditto, 
A. ch. (t>) 21. 175 ) 

2CuO, I 2 0 6 +II 2 0. Slowly sol. in dil. 
IIsSOj. (Granger and do Schulten, Bull. 
Soc. 1004, (3) 31. 1027 ) 


Cupric iodate, Cu(I0 3 ) 2 . 

1 1. H 2 0 dissolves 3.32X10 1 mol. Cu(IO„) 2 
at 25°. (Spencer, Z. phys, Ch. 1913, 83. 
295.) 

Solubility in CuSO<+Aq=328XlO J mol 
per 1. at 25° 

Solubility in KIO,+Aq=3 29X10 3 mol 
per 1 at 25°. (Spencer ) 

+H a O (Ditte.) 

+2H,0 Sol in 302 pts. II 2 0 at 15°, and 
154 pts. at 100°. Sol. in IICl+Aq or NH 4 OH 
+Aq. (Millon) 


Insol. in HsO. (Ditto, A. oh. (6) 21. 145.) 
Cu(IO a ) 2 , 4NH 3 +2II 2 0. Ppt. (Ephraim, 
B. 1915, 48. 52.) 

+3H 2 0. Partially sol. in H s O. Sol. in 
NHjOH+Aq. Insol. in alcohol. (Rammels- 

be C?u(I0 3 ) 2 , 5NHj. (Ephraim.) 

Cu(IO,) 2 , 8NH 3 +4H 2 0. SohiaHjO. Sol 
in NH,OH+Aq. Insol. in alcohol. (Ditte, 
A. ch. (6) 21. 145.) 


Decipium iodate, Dp(I0 3 ) 3 +3H 2 0(?). 

Precipitate; scarcely sol. in H 2 0. (Dela- 
fontaine.) 

Didymium iodate, Di(I0 3 ) 3 +2H a 0 
Ppt (Clevc ) 

Erbium iodate, Er(I0 3 ) 3 +3H 2 0. 

Very si. sol. m H 2 0. (Hoglund.) 


Glucinum iodate. 
Deliquescent. 


Indium iodate, In(I0 3 ) 3 . 

1 pt. is sol. m 1500 pts H 2 0 at 20° 

1 pt. is sol. in 150 pts HNO„ (1 5) at 80°. 
Sol, in HC1 with decomp. Sol. in dil. 
H 2 S0 4 . (Mathers, J. Am. Chem. Soc. 1908, 
30. 213.) 


Iodine iodate, I(I0 3 ) 3 , 

Decomp, by H 2 0 or by alcohol, (Fiohter, 
Z. anorg. 1915, 91. 142.) 

Iron (ferrous) iodate. 

Ppt. SI. sol. in H 2 0; more sol. in FeS0 4 + 
Aq. (Geiger, Mag Pharm. 29. 252.) 


Iron (ferric) iodate, Fe 2 0 3 , I 2 0 3 . 

Insol in acids. (Ditte, A. ch (6) 21. 145.) 
Pe 2 O a , 2l 2 0 3 +SH.,0 Sol in 500 pts H 2 0. 
Difficultly sol. m HNO s +Aq. Sol. m FeCl 3 + 
Aq. (Geiger ) 

3Fe a Oj, 5I 2 0 6 +15H 2 0. Sol. m HCI, or 
HN0 3 +Aq (Riimmelsberg.) 

Lanthanum iodate, La(I0 3 ) 3 +l}£H 2 0. 

SI. sol. m cold, easily sol. in hot H 2 0, 
Very sol. in warm HCl+Aq. (Holsmann, J. 
pr. 75. 349 ) 

100 cc of the sat solution m H 2 0 contain 
0.1681 g at 25° (Rimbuch, Z. phys Ch. 
1909, 67. 199 ) 

Calc from electrical conductivity of 
La(I0 3 ) 3 +Aq, 100 cc of the sat solution 
contain 0.1871 g. La(I0 3 ) 5 at 25°. (Rim- 


Lead iodate, basic, 3PbO, Pb(I0 3 ) 2 +2H 2 0. 
Ppt. (Stroraholm, Z. anorg. 1904, 38. 442.) 


Lead iodate, Pb(I0 3 ) 2 . 

Very si. sol. in H 2 0 (Pleischl), and dif- 
ficultly sol. m HN0 3 +Aq. (Rammelsberg.) 

Insol. m H s O and H 2 S0 4 +Aq. Very si. 
sol. in HN0 3 +Aq, and wholly insol therein 
after being heated to 100°. (Ditte, A. ch. 
(6) 21. 169.) 

SI sol. in II 2 0 1 83 X 10' 2 are dissolved m 
1 liter of sat solution at 20°. (Battgcr, Z. 
phys Ch. 1903, 46. 603.) 

1 1 H 2 0 dissolves 19 mg. Pb(I0 3 ) 2 at 18°. 
(Kohlrausch, Z. phys. Ch. 1904, 60. 356 ) 

17 8 mg. are dissolved in 1 1 sat. solution 
at 18°. (Kohlrausch, Z. phys. Ch. 1908, 64. 


1 1. H 2 0 dissolves 0.0307 g. Pb(I0 3 ) 3 at 
25°. (Harkins, J. Am. Chem. Soc. 1911, 33. 
1830) 


Solubility of Pb(I0 3 ) 2 in salts+Aq at 25°. 
C= concentration of salt in salt solution 
expressed in equivalents per 1. 

S=solubihty of Pb(I0 3 ) 3 in salt solution 
expressed in equivalents per 1. 


Salt 

c 

3 

Pb(NO,) 2 

0 0001 

0 0000870 

0 001 

0 0000411 


0 010 

0 0000185 


0.100 

0 000016 


0 500 

0 000028 


3 0 

0 000016 

KNO, 

0 002 

0.0001141 


0 010 

0 0001334 


0.050 

0 0002037 


0 200 

0 0002544 

KIO. 

0 00005304 

0.0000697 


0 0001061 

0 0000437 


(Harkins and Winninghof, J. Am. Cbem. Soo. 
1911, 33. 1830.) 



IODATE, POTASSIUM 
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Litifium Iodate, LiIOs+J-IHaO. 

Deliquescent, and very sol. m ll 2 0. 

Sol. in 2 pts. cold, and not much less hot 
H 2 0. Insol. in alcohol. (Rammelsberg, 
Pogg. 44. 555.) 

Sp gr of solution sat at 18° — 1 5(58, con- 
taining 44 6% L1IO3 100 g. HsO dissolve 
S0.3 pts LilOa. (Mylius and Funic, B 1897, 
30. 171S ) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+H 2 0. Very deliquescent. (Ditte, A. ch. 
(0) 21. 145.) 


Mercuric iodate, Hg(I0 3 ) 2 . 

Insol. in Ii a O or alcohol (Millon, A. ch 
(3)18.3(57.) Sol. inll.O (.Berzelius.) Sol. 
m dil. HCl+Aq (Rammelsberg.) 

Nearly insol, m H«0. Easily sol in HC1, 
HBr, or Hl+Aq: very si. sol. in IINOa+Aq; 
insol. in HF, H 2 SiF 3 , or HC 2 H 3 0 2 +Aq. Sol. 
in alkali chlorides, bromides, iodides, cy- 
anides, and cyanates+Aq; also in Na 2 S 2 0 2 , 
dil. MnClq, and ZnCl 2 +Aq. Insol. in ICOH, 
NaOH, NH 4 OH, Na ; S, Na 2 B 4 G,, Na 2 HP0 4 , 
and the alkali chlorates, bromates, and lodates 
+Aq. (Cameron, C. N 33. 253.) 


Magnesium iodate, Mg(IOs) 2 . 

Anhydrous. Insol. in H 2 0. (.Millon, A. 
ch. (3) 9. 422.) 

+4H 2 0. Very sol. in H 2 0. (Ditte.) 

Sol. in 9 43 pts. FRO at 15°, and 3.04 pts. 
at 100°. (Berzelius.) Very si. sol m H 2 0. 
(Serullas, A. ch. 45. 279.) Easily sol. m dil 
H 2 S0 4 +Aq. (Ditte.) 


Sat. solution contains at. 

0° 10° 20° 

6.8 6 4 7 7% Mg(10 3 ) 2 , 

35° 63° 100° 

8 9 12,6 19 3% Mg(IOs) 2 

(Myhus and Funk, B. 1897, 30. 1722.) 


Sat. aq. solution at 18° contains ‘6.44% 
Mg(IO a ) 2 or 6 88 g are sol. in 100 g. H 2 0 
Sp. gr of sat. solution = 1 078. (Myhus and 
Funk, B. 1897, 30. 1718.) 


+10H 2 O. Sat aq. solution contains at: 

0° 20° 30° 35° 50° (m pt.). 

3 1 10 2 17 4 21 9 67.5% Mg(IO s ) s . 
(Myhus and Funk, B, 1897, 30. 1723 ) 


Manganous iodate, Mn(I0 3 ) 2 +H 2 0. 

Sol. in about 200 pts. H 2 0. (Rammels- 
berg.) 

Insol. m H 2 0 and HNOj+Aq, even on 
boiling. Insol. in NH 3 OH+Aq. (Ditte) 


Manganous manganic iodate, 

Mn(10 3 ) 4 , Mn(10 3 ) 2 . 

Insol. in H a O. (Berg, C. R. 1899, 128. 
675.) 

Manganic potassium iodate, 

Mn(IO,) 4 2KIOj. 

Insol. m ana only si. attacked by H 2 0. 

Insol. m HIOj. (Berg, C. R. 1899, 128. 
074.) I 


Nickel iodate, Ni(I0 3 ) 2 . 

Solubility in H 2 0. 


Form 

Temp 

Pcrcont oi 
Ni(IOs>3 

Mels, water 

100 mols 
HsO 

Ni(I0j) 2 +4H 2 0 

aNi(I0 3 ) ? +2H 2 0 

/3Ni(I0j)j+2H 2 0 

Ni(I0 3 ) 2 

0° 

18° 

30° 

0° 

18° 

30° 

50° 

8° 

18° 

50° 

75° 

100° 

30° 

50° 

75° 

100° 

0 73 

1 01 
1.41 

0 53 
0.08 
0.80 
1.78 
0.62 

0 55 
0.81 

1 03 

1 12 
1.135 

1 07 

1 02 

0 988 

0 033 

0 045 

0 063 

0 023 

0 030 

0 039 

0 080 

0 023 

0 0245 
0.035 
0.045 

0 049 
0.050 

0 046 

0 045 

0 044 


(Meusser, B. 1901, 34. 2440.) 


-)-HjO Sol. in 120.3 pts. H a O at 15°, and 
77.35 pts at 100° (Rammelsberg, Pogg. 

Sol. in HNOj, and dil. IRSCh+Aq. 
(Ditte.) 

Sol. in NIROH+Aq. 

Does not exist (Meusser ) 

+2H 2 0. See Meusser above. 

+3IRO. Insol in HaO Sol. in HNO, 
(Ditte, A. oh. 1890, (6) 21. 160 ) 

+4H 2 0. See Meusser above. 


Nickel iodate ammonia, Ni(IO s ) 2 , 4NH S . 

Sol. in NIROH+Aq Insol in alcohol. 


Ni(IO,) 2 , 5NHj. Ppt. (Ephraim, B. 1915, 
48. 53 ) 

+3H a O. (Ephraim.) 


Mercurous iodate, Hg 2 (I0 3 ) 2 . 

Insol. in boiling H 2 0, or cold HNOj+Aq. 
Easily sol. m dil. HCl+Aq. Sol. m very 


Potassium iodate, KIOj. 

1 pt.' KIO« dissolves m 13 pts. H s O at 14°. 
(Gay-Lussao.) 



IODATE, POTASSIUM HYDROGEN 


1 pt, KIO s dissolves at: 

0° in 21 11 pts. HjO 
20° “ 12 29 
40° “ 7 70 
60° “ 5.40 
80° “ 4 02 
100°“ 3.10 


Sp. gr. of KIOs+Aq contanung: 

1 2 3 4 5 %E 

1 010 1.019 1 027 1 035 1 044 
0 7 8 9 10 %K 

1.052 1.061 1.071 1 OSO 1 090 
(Kremers, Pogg. 9S. 02.) 

Stable at 10° in H s O oi potassium acetate 
+Aq. (Eaklo, C. C. 1896, II. 049.) 

Solubility of KIOs in IlIOa+Aq at 3C 


0 04 
0 60 
0 65 
0 65 

0 67 

1 14 


5,00 

7.09 

8.04 

3 47 

4 80 
6.45 
0 35 

12 04 
17 50 
31.20 

53.04 
62 52 
76 40 
70.70 


KIOjHIOs+KIOs, 2HIOj 
KIOs, 2HIO, (labile) 


(Meerburg, Z. anorg. 1905, 45. 330.) 

More sol in III+Aq than m H 2 0. Sol. in 
warm H.,SO,+Aq. 

Insol. in liquid NH S . (Franklin, Am. Ch. 
J. 1898, 20. 829.) 

Insol. in alcohol. 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43 314.) 

+HH „0. (Ditte, C. R. 70. 621.) 

Potassium hydrogen iodate, KH(IO»)*. 

Sol. m 18.65 pts. H s O at 17°. (Meineke, A. 
261. 360.) 


73 pts HjO at 15°. Insol. in 
alcohol. (Seiullas, A. ch. 22. 181.) 

Sec also Meeibuig undci KlOa 

Potassium dihydrogen iodate, KHjCIOs):. 
25 pts. IIjO at 15°. (Serullas, A, ch. 

43. 117) 

See also Meerburg under KIO a 

Potassium tellurium iodate. 

See Iodotellurate, potassium. 

Potassium uranyl iodate, 

KU0 2 (I0,),+3H S 0. 

Decomp, by H 2 0, dil. salt solutions and 
UO»(NO„) 2 +Aq. (Artmann, Z anorg. 1013, 
79. 340 ) 

Potassium iodate chloride, KH(I0 2 ) 2 , 2KC1. 

Sol. in 19 pts. H 2 0 at 16° with decomp. 
Cold alcohol dissolves out KC1 

Potassium iodate molybdate, KIOs, MoOj+ 
2H 2 0 

See Molybdatoiodate, potassium. 

Potassium iodate selenate. 

See Iodoselenate, potassium. 

Potassium iodate sulphate, KIOs KHSOa. 
Decomp, by H 2 0. (Marignac, J. B. 1856. 

1W> a, ICHSOi. More sol. m H 2 0 than 
KHIO,. (Serullas.) 

Potassium iodate tungstate. 

See Tungstoiodate, potassium. 

Rubidium iodate, RblOa 
100 pts H 2 0 dissolve 2.1 pts. RblOs at 
23°. Easily sol. in cold HCl+Aq (Wheeler 
Sill. Am. J. 144. 123.) 

Rubidium hydrogen iodate, RbH(IOs)s. 

SI. sol in cold, more readily m hot H 2 0, 
RblOa separating on cooling. Insol. in alco- 
hol. (Wheeler.) 

RbH 2 (IOs)a. As above. (Wheeler.) 

Rubidium iodate chloride, RbIO s , HC1, or 
HIO,, RbCl. 

Decomp, by cold H 2 0. (Wheeler.) 

3RbCl, 2HIO,. Sol. in H 2 0, from which 
RblOa separates. (Wheeler,) 

Rubidium iodate selenate. 

See Iodoselenate, rubidium. 

Samarium iodate, Sm(I0 8 )a+6H 2 0. 
Precipitate. (Cleve.) 



IODATE IODIDE, SODIUM 
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Silver lodate, AgIU 3 . 

1.S0X10 1 moles or 5.3(1 X 10 2 g. Agio, 
are sol m 1 liter HsO at 25°. (Noyes and 
IColir, Z phys. Cli. 1903, 42. 338.) 

SI sol mHjO. 4.35X10 - g are dissolved 
in 1 liter of sat solution at 20° (Buttger, Z 
phys Cli. 1903, 46. 603.) 

I 1. H 2 0 dissolves 40 mg. AgIO a at 18°. 
(Kohlrausch, Z. phys. Ch. 1904, 60. 356.) 

I I II 2 0 dissolves 0 0275 g AgIO a at 9 43°; 
0 039 g. at 1S4°; 0.0539 g at 26.6°. Solu- 
bility increases rapidly with temp. (Kohl- 
rausch, Z phvs. Ch 1908, 64. 168 ) 

1 1. H 2 0 dissolves 0 039 g. AglOj at 20°. 
(Whitby, Z. anorg. 1910, 67. 103.) 

Not completely insol. in H»0. (Rose.) Sol. 
in NH 4 OI-I+Aq; sol. in HNO s +Aq (Na- 
quet, J. B 1860.201.) Sol. in cono. KI+Aq. 
(Ladonburg, A. 136. 1.) 

Sol. in 27,700' pts, H a O at 25°; in 42.4 pts. 
5% NHiOH+Aq at 25°; in 2.1 pts. 10% 
NHiOH+Aq at 25°; m 1014.3 pts. 35% 
HNOs+Aq (sp. gr, 1.21) at 25°. (Longi, 
Gazz. ch. it 13. 87.) 

Solubility in HNOs+Aq at 25°. 


0 500 
1.00 
2,00 

4.00 

8.00 


G. AfilOa dissolved pc 


0 0503 
0.0864 
0.1075 
0.1414 
0 2067 
0 3319 

0 69S5 

1 5875 


Insol. in liquid NH S . (Gore, Am. Ch. J. 
1898, 20. _ 829) 

Insol, in methyl acetate. (Bezold, Dis- 
sert. 1906; Naumann, B. 1909, 42. 3790); 
ethyl acetate. (Hamers, Dissert 1906; 
Naumann, B. 1910, 43. 314.) 

Silver iodate ammonia, 2AgIO», 3NH»+ 

l^HjO. 

Very sol. in cold H a O. (Ditte, A. ch. (6) 
21. 145.) 

AgIO„ 2NH,. 

SI. sol. in cone NH<OH+Aq. (Rosen- 
heim, A. 1899, 308. 52.) 

Sodium iodate, NaIO|. 

100 pts. HsO dissolve 7.25 pts. NalOj at 
14.5°. (Gay-Lussao.) 100 pts. H 2 Q dissolve 
2.62 pts. at 0°; 9 07 pts. at 20°; 14.39 pts. at 
60°; 27.7 pts. at 80°; 33.9 pts at 100°. (Krem- 


ere, Pogg. 97. 5.) Sat. solution boils at 102° 

(Kremers), 105° 

(Ditto). 

Sol. n 

warm I+SCh+An diluted with y> 

vol, II3O. Crystallizes out on standing over 

II a S0 4 . 

(Ditto.) 


Solubility of NalOj m III0 3 +Aq at 30°. 

IllOa 

Nun k 


bohition 

hOlutlOll 


0 

9 36 

NalOn+lJ-pIsO 

1.98 

9 52 

4.86 

10 22 


5 86 

11.04 


7.40 

9 73 

11.60 

14.73 

", Jlabilo 

G.70 

11.18 

NoI0 3 +lKH a O+ 



Na a O, 2I 2 O s 

6.6G 

11 28 


7.80 

10.30 

Na s O, 2I a O, 

9.15 

9.00 

9.03 

S.71 


11 20 

7 54 


11.89 

7 21 

Na 2 0, 2I a O,+NaIO,, 2HIO, 

11.75 

7.18 

14 02 

5 06 

NaI0 3 , 2HIO, 

23 23 

3 09 


32.68 

2 91 


40.91 

2 64 


46 62 

2 07 


55.48 

2 12 


65.47 

1.83 


76.19 

1.42 

NalOj, 2HIO a +HI0 t 

76 70 

0 

HIO, 


iMeerburg, Z. anorg. 1905, 46. 334.) 


Insol. in alcohol. Sol. in dil, HCjH t O«+ 

^nsol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+1 JXHjO. See Meerburg above. 


Sodium duodate, Na 2 0, 2I 2 O t . 
See Meerburg under NalOj. 


Sodium iriiodate, NalOa, 2HI0 a +)-2H 2 0. 

Very sol. in H«0. tBlomstrand, J. pr. (2) 
42. 337.) 

See also Meerburg under NalOj. 

Sodium iodate bromide, NalOj, 2NaBr+ 
9H a O. 

Sol. in HjO. (Rammelsberg.) 

Sodium iodate chloride, NalOi, NaCl+4H a O, 
and 2NaIO„ 3NaCl+18H a O. 

Cold HjO dissolves out NaCl. 

Sodium lodate Iodide, NalO,, Nal. 

Hot HiO or alcohol dissolves out Nal. 
+SHjO. 

+10HiO. 

2NaIO„ 3NaI+20H»O. (Penny, A. 37. 
202 .) 
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Stable in a solution of Nal+NaOH+Aq. I Ytterbium iodate, Yb(I0 3 ) a +6H 2 0. 
(Eakle, C. C. 1896, II. GSO.) _ Ppt. (Clove, Z. anorg. 1902, 32. 138.) 


Strontium iodate, Sr(IO a ) 2 . 

Anhydrous. Insol. in II 2 SO t (Ditto) , easily 
sol. in cold HCl+Aq. (Rammelsberg, Pogg 
44. 575.) 

+H 2 0. Difficultly sol. m H a O 
+6H a O. Sol. in 410 pta. H 2 0 at 15°, and 
138 pts. at 100° (Gay-Lussao); 342 pts. at 15°, 
and 110 pts. at 100°. Difficultly sol in warm 
HNO,+Aq. (Rammelsberg, Pogg. 44. 575.) 

Thallous iodate, THO a . 

Difficultly sol. m warm H 2 0 (Oettmger.) 
Insol. in H 2 0; difficultly sol in HNO a +Aq. 
(Rammelsberg.) 

SI. sol. in H a O. 

0.58 X10' 1 g. arc dissolved in 1 litm of sat. 
solution at 20°. (Bbttgcr, Z. phys Oh 1003, 
46. 603 ) 

2.12 X10- 3 inols =0.067 g. are sol. in 1 1. 
11,0 at 25°. (Spencer, Z phys. Ch 1912, 80. 
707.) 

Sol. m a littlo NEROH+Aq, also in boiling I 
HNOj, IRSCR, or HCl+Aq. Insol. m alcohol. 
(Oettinger.) 

Very si, sol. m HjO or dil. boil- 
ing acids. (Ditte, A, ch. (6) 21. 145.) 

Thallic iodate, basic, Tl(OH)aOj)s+HjO = 
TljO,, 2IsOt+3HjO. 

Insol. in H a O; sol. in cold HCl+Aq, and 
warm dil. H 2 SO a +Aq. (Ditte, A. ch. (6) 21. 
145.) 


Thallic iodate, Tl(IO a ) a +l^ H 2 0. 

Insol. in H a O; si. sol. in HNO a +Aq. 
Decomp, by alkalies, (Rammelsberg.) 
+12HjO. Difficultly sol. in II 2 0 
Easily sol. in dil. acids (Gewecke, Z. 
anorg. 1912, 75, 275.) 

Thorium iodate, Th(IOj) t . 

Precipitate. (Cleve.) 

Tin (stannous) iodate. 

Ppt. Sol. in SnCl s +Aq; insol. in NaIOj+ 
Aq. 

Tin (stannic) iodate. 

Ppt. 

TJranous iodate. 

Preoipitate. Very unstable. (Rammels- 
berg.) 


Uraayl iodate, U0 2 (I0,) 2 . 

Sol. or insol. in HNO a and H«P0 4 +Aq, 
according to method of preparation, (Ditte.) 

+H 2 0. SI. sol. in HNO»+Aq. (Rammels- 
berg.) 


Yttrium iodate, Y(I0 a ) a +3H 2 0. 
Sol. in 190 pts. H 2 0. (Berlin.) 


Zinc iodate, Zn(IO a ) 2 

Anhydrous. (Ditte, A. ch. (6) 21. 145.) 
+2II a O. Sol. in 114 pts. cold, and 76 pts. 
hot IIjO. (Rammelsberg, Pogg. 43. 665.) 
Sol. m HNO a , and NIROH+Aq. 

Exists also in a very sol modification 
(Mylius and Funk, B. 1897, 30. 1723.) 


Zinc iodate ammonia, 3Zn(IO a ) a , 8NH a . 

Decomp by H 2 0; sol. m NIROH+Aq, 
from whioh it is pptd. by alcohol (Rammels- 
berg, Pogg. 44. 563.) 

Zn(IO a ) 2 , 2NH a . Insol. mHiO. (Ditte, A. 
ch. (6) 21. 145.) 

Zn(IO a ) 2 , 3NH 3 +H 2 0. Insol. m H a O. 
(Ditte.) 

Zn(IOj) 2 , 4NII a . (Ditte, A. ch. 1890, (6) 
21. 164.) (Ephraim, B 1915, 48. 53.) 


Periodic acid. 

[ See Periodic acid. 


Iodides. 

The iodides are in general easily sol. m 
HjO; exceptions are Hgl 2 , Pbl 2 , Agl, Cu 2 I s , 
and Bilj, also the iodides of the Pt metals, 
all of whioh are msol SnR, Sbl 2 , and Tllj are 
decomp, by H 2 0. Many iodides are more sol 
in solutions of salts than m H 2 0, and several 
are sol. in alcohol or ether. 

See under each element. 


Iodine, I 2 . 


Sol in 5521 pts HsO lit 0-12’ 
857 123) 

Sol in 7000 pts. H:0 (Gay-Lira 
Sol in 3800 ptB H-0 at 15° (Ba 
Sol in 500 pts 11:0 (Jacquolaiii 
Sol in 7100 4 pts. BiO at IS 75 



J B 


Pure H 2 0 dissolves 0.01519173 g. I per 
litre, or I is sol in 6582 pts. H 2 0 at 6.3°. 
(Dossius and Weith, Zcit. Ch 12. 378 ) 

Sol m about 4500 pts. H 2 0. (Hager, 


Sol. m 7000 pts. H 2 0. (Cap and Garot, J. 
Pharm. (3) 26. 80 ) 

1 1. H.0 at 25° dissolves 0.3387 g. I 2 . 
(Jakowkm, Z. phys. Ch. 1895, 18. 590.) 

1 i. H a O dissolves 1.342 millimols of iodine 
at 26°. (Noyes, Z. phys. Ch. 1898, 27. 359.) 

When iodine is shaken with H 2 0 at 15°, 1 
pt. dissolves m 3750 pts. H a O; when iodine 
and H 2 0 are heated together and then cooled 
to 15°, 1 pt iodine dissolves in 3500 pts. H 2 0. 

At 30, 1 pt. is sol. in 2200 pts H a O. 
(Dietz, Chem. Soo. 1899, 76, (2) 150.) 

1 1. H 2 0 dissolves 0.279 grams I 2 at 25°. 
(McLauchlan, Z. phys. Ch. 1903, 44. 617.) 
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Solubility of I 2 in H 2 0 at t° 


0 2765 
0 3395 
0 4661 
0 6474 
0 9222 


(Hartley, Chem Soo. 1908, 93. 744.) 
Solubility of la m IlaO at t°. 


0.1649 
0.2941 
0 5684 


(Fedotieff, Z. anorg. 1910, 69. 30.) 

I. 32 millimol la aio sol. m 1 1. H»0. (Bray» 
J. Am. Chem Soo., 1910, 32. 938.) 

Calculated from electnoal conductivity of 
sat. Ia+Aq. 1 1. HaO dissolves 0.0000383 mols. 
I 2 at 0°. (Jones, J Am. Chem. Soc. 1915, 37. 
256.) 

Cone. HaS0 4 , HC1, HNO s , H s P0 4 , 
HCaHaOj, tai'taric, or citric acids+Aq dis- 
solve I, but give it up to CSs on shaking 
therewith. (Tessier, Z. anal. 11. 313.) 

Sol. m 150 pts H 2 S0 4 on worming, but 
crystallizes out in part on doolmg. (Kraus ) 

Muoh more sol in HBr+Aq than in pure 
H 2 0; HBr+Aq of sp. gr. 1.486 dissolves 
3-4% (Bmeau.) 

SI, sol in HCl+Aq. Easily sol. in even 
dil HI+Aq. 

1 1. 0.001 N-HCl+Aq sat with I a contams 
0 338 g. Is (Bray and Mackay, J. Am Chem 
Soc 1910, 32. 1919.) 

1101 N-HNOs+Aq sat. with I 2 contains 
0 340 g I 2 (Sammet, Z phys Ch. 1905, 53. 

I I. 0.1 N-H 2 S0 4 +Aq sat with I 2 contains 
0.341 g. I 2 . (Sammet ) 

Sol. in H 2 SOj+Aq with deeomp. 

1 1. 0.9 N. H s BOj dissolves 0.300 g. I 2 at 
25°. (McLauchlan, Z. phys. Ch. 1903, 44. 
617.) 

100 cc. of a 10% solution of BaBr 2 dis- 
solve 0.231 g. I 2 at 13.5°. (Meyer, Z. anorg. 
1902, 30. 114.) 

100 cc. of a 10% solution of BaCI 2 dissolve 
0.067 g I 2 at 18.5°. (Meyer.) 

100 cc of a 10% solution of Balj dissolve 
6.541 g. I 2 at 13.5.° (Meyer.) 

~r. of a 10% solution of CaBrt dis- 
74 g. I, at 13.6.° (” 

2 of a 10% solution 

0.078 g. I 2 at 18.5° (Meyer.) 

100 cc. of a 10% solution of Cals dissolve 
8.062 g. I 2 at 13 6°, (Meyer.) 

Easily sol. in boiling dil. HgCl 2 +Aq. 
(Selun ) 


Solubility in HgCl 2 +Aq at 25°. 


10 ccm. of the solution contain- 


0 0134 
0 1294 
0 1460 
0.1806 
0 2543 


0 9444 
1.2442 
1.9542 
3.3460 


(Heiz and Paul, Z. anorg 1914, 85. 214.) 


Sol. in solutions of soluble iodides. 

100 pts. KI+200 pts. H a O dissolve 153 
pts. I; from this solution H 2 0 preoipitates H 
the dissolved I. 100 pts. KI+400 pts. H 2 0 
dissolve quickly 76.6 pts I. If more water 
is piesent, the solution takes place more 
slowly. (Baup.) 

CS 2 extracts the I from the above solutions 


Solubility of I in KI+Aq at 7-7.3° 


4.628 
5 935 
7 201 
S 663 
10.036 
11 034 
11.893 
12.643 


dissolved I Sp gr of solution 


1.173 
2.303 
3.643 
4 778 

6 037 

7 368 

8 877 

9 949 
11.182 
12 060 


(Dossius and Weith, Zeit. Ch (2) 6. 379.) 


3.64 

4.78 

6.04 


9 95 
11.18 
12 06 


I/KI 


0 651 
0 729 
0.786 
0 805 
0.839 
0 851 
0.884 
0 902 
0 940 
0.954 
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Solubility of I. in KI+Aq ut 1.1° 


35 0 
27.1 
19 7 


35 0 
33 9 
32 8 
31 8 


Solubility of I a m KI+Aq at 25°. 


MiHimoU KI pi 


100.3 
53,15 
20.57 
13 29 

0 013 
3 322 

1 0G1 
0 S304 


4 607 
3 052 
2 235 
1 814 


Solubility in KI+Aq at 25°. 


2.85 

4 51 

5 36 


5 45 
11 52 
17.12 
17.16 


(Abegg, Z. anorg. 1906, 50. 427.) 


Solubility of I 2 in KI+Aq at 26". 


51.35 

25.77 

11.13 

6.185 

3.728 

2.266 

1.788 


Solubility in KI+Aq at 25°. 


ki 


(a) In equilibrium with excess of KI. 
60 39 , _ . 

" 11 63 

23 085 I 
31.01 

44 56 

45 55 
49 61 
62 81 
66 45 

(b) In equilibrium with excess of I. 


1 733 
1 888 

2 060 
2 216 
2 539 
2 560 
2.665 
3.232 
3.240 


54 415 
49 045 
44 82 
38.065 
37 655 
35 805 
29.71 
27 92 


85 94 


38 78 


1 349 
1 510 
1 769 


18 40 3 04 

26 16 4 48 

36 06 3 70 

23 55 I 40 515 6 49 

24.78 53 605 8 62 

24 995 63 125 4 82 

66.04 4 00 

(c) Invariant point. Excess of KI and I, 
68 06 I I 


26.05 
3 316 25.96 
26 04 


S 01 


Solubility in KI+Aq at 0°. 


KI+Aq 

KI+Aq 8 

t with I, 

Wt norm. 

Sp. gr 0°/l° 

G Iimle 

of aolutiou 

Sp. sr 0%° 

0.09871 

(1.0123) 

0 01199 

(1.0219) 

0 09861 

1.01231 

0 01199 

1 02187 

0 04969 

(1 0061) 

0 006094 

(1 0109) 

0 04966 

1.00610 

0 006083 

1 01089 

0.01992 

1 00236 

0.002535 

1.00429 

0 01983 

(1.0024) 

0.0025325 

(1.0044) 

0 00998 

(1 0011) 

0.0013532 

(1.0020) 

0 00992 

(1,0011) 

0 00136S5 

(1.0020) 

0 004999 

(1 0005) 

0.0007609 

(1.0010) 

0.004991 

(1 0005) 

0.0007577 

(1.0011) 

0.002000 

(1 0001) 

0 0004137 

(1.0004) 

0 002000 

(1.0001) 

0 0004015 

(1.0004) 

0.000999 

(0 9999) 

0 0002839 

(1.0002) 

0.000992 

(1.0000) 

0.00028125 

1.0002) 


Values in parentheses are found by inter- 
polation. 

(Jones and Hartman, J, Am. Chem. Soo. 1915, 
37. 247.) 

1 mol. KI in alcohol dissolves 2 atoms I, 
and the solution does not give up I to CS». 
(Jorgensen, J. pr. (2) 2. 347.) 
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Solubility in IvI+60% alcohol at 25°. 


3(3 tOROtilPl Wltl 
hcmiR mother 


1 


(a) In equihbrium with excess KI. 


1 427 
1.533 

1 770 

2 250 
2.507 
2 845 


30.93 
29 87 
28 39 
28 00 
27 60 
27 00 
25 90 
24 90 
24 40 


0.0 
4.51 
12.48 
18.60 
21.80 
28 00 
40 52 


89 13 
86 60 
87 30 
85 75 
84 39 
81 05 
76 21 
73 20 
71 66 
70 04 


1 134 
1.530 
1.721 
1.90 
2.11 
2.22 

2 80 
2 09 


21 50 

(b) In equilibrium with excess I. 


0.0 
0 71 
2 27 
3.21 
•1 .25 
6 05 
10 30 
16 73 
21 04 
24 15 
26 42 


0 0 
7 36 
10 60 

12 44 

13 74 
15 20 
17.72 
19.30 


55,33 
59 26 
62.66 
69.10 
71 90 


I 

88 76 
88.21 
87.10 
86 60 
85.20 
85 49 
88 96 


(c) Invariant point Excess KI and I. 


(Parsons and Corliss, J. Am Chem. Soc. 1910, 
32. 1372.) 

See also under KI, 

J. m Kl+nitrobenzene, (Dawson, 
Chem Soc 1902, 81. 529.) 

Solubility in KIOj+Aq is the same as in 
H»0 iLaim, C A 1909. 1622) 

Solubility of Is in KBr+Aq at 25°. 


72 54 
72 44 
72 51 


89 81 I 
74 09 
KI+I 


Solubility in KI+40% alcohol at 25°. 


% KI | % I 


1.377 
1.455 
1.532 
1 605 
1 665 
1 847 


2.05 


In equilibrium with excess KI. 

I 0 

89 21 0 


28.56 
26.95 
24 52 
23 04 


3 76 
10 09 
15.71 
20 52 
24.44 


44.76 
55 30 
60 27 


75 90 
74 77 
72.98 
72.45 


4.21 
5.11 
8 41 
10.76 
12 35 
18.03 


| ai 


(b) In cqudibrium with excess I. 


0 902 

1 292 
1.581 

2 000 
2 173 
1 749 
2.902 


0 0 


12 56 
15 20 
10 02 
17 IS 
19.20 
20.12 


2 07 
28 70 
40 63 
49 95 
52.05 
57 3* 


5.60 


84 51 
84 02 
83 81 
82 96 
83.60 
85.16 


06 89 
09 10 I 

(c) Invariant point. Excess Ivl and I. 

3 246 I 22 50 I 70 79 I 19 48 I 76 24 
__ 1 22 43 | 70 88 | 69 37 1 26 14 


60.0 
106 9 
175 9 
229 S 
281 9 
330.6 
377.1 
411 0 
461 7 
509 8 


ii r.p 


0.0170 
0.0278 
0.0415 
0 0532 
0.0628 
0 0717 
0,0797 
0 0864 
0 0948 
0.1006 
0 1062 
0 1094 


Solubility in NaBr+Aq at 25°. 


187 7 
271 8 
357.4 
422 4 
499 1 
569.9 

632.0 
079.7 
750.6 

756.1 sat. 


0.0595 
0 0551 
0.0550 
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100 oo. of a 10% solution of SrBr 2 dissolve 
0.270 g. I a at 13.50. (Moyer, Z. anorg. 1003a I 
30. 114.) 

100 oo. of a 10% solution of KrCl 2 dissolve 
0 . 00(5 g, I 2 at 18 5°. ( Meyer ) 

100 cc. of a 10% solution of Sri, dissolve 
6 010 g. Ia at 13 5°. (Meyer.; 

Solubility in salts -f-Aq at 25° 


Suit +Aq 

I?™i ni m 
1 Utt r 

halt + Vq 

£™Tn 

1 lltlT 

14-N Na,S0 4 
U-N Iv 2 S0 4 
J*-N.(NH«W30« 
N.NaNOa 
N.KNO, 

N NII 4 NOj 

0.160 
0 23S 

0 246 
0,257 
O 260 
0.375 

N.NaCl 

N KC1 
N.NH 4 C1 
N NaBr 

N KBr 

N NH 4 Br 

0 575 

0 G5S 

0 735 

3 29 

3 SOI 

4 003 


(McLauoklan, Z. phys. Cli. 1903, 44. 017.) 

1.14 g are sol m 100 ocm. liquid II »S. (An- 
tony, Giizz. oh. it 1905, 35, (1) 206.) 

Sol. in liquid NH 3 (Franklin, Aui eh. J. 
1898, 20. 822.) 

SI. sol in liquid CO» ( Buchner, Z phys. 
Cli. 1900, 54. 074 ) 

Sol, m liquid S0 2 (Scstini), and S0 2 
(Weber). 

100 pts AsCl 3 dissolve 8.42 pts. I at 0°; 
11.88 pts. I at 15°, 36 89 pts I at 06°. 
(Sloan, C. N. 46. 194.) 

Sol. in liquid SO,, AsCl„ SO a Cl=, and 
acetaldehyde. (Walden, Z. phys. Ch. 1903, 
[ 43.407.) 

‘ Very sol. in liquid N0 2 . (Frankland, 
Chem. Soc. 1901, 79. 1301.) 

Sol. m 10-12 pts alcohol. (Wittstem.) 
Sol, in wood-spirit. (Play-fair.) 
Abundantly sol. in amyl (Pelleton), and 
IieKyl alcohol (Bouis). 

Iodine is sol in 20 pts. alcohol, 110 pts. oil, 
7000 pts. H a O, 100 pts. glycerine. (Cap ana 
Garot, J Pharm. (3) 26. SO.) 


58 8 
36 0 
23 6 
16.1 
10.7 
6.4 
3.7 
1 56 
0.42 
0.19 


(Bruner, Z. phys. Ch. 1898, 26. 150.) 
Solubility m ethyl aloohol+Aq at 25°. 


Molecule of 
CsHfiOH m 100 
molecules 
GalltOH +HsO 

Molecules of II«0 
in 100 molecules 

C«H«OH+HiO 

0 0 

0 03 

0 00 

1 12 

1 83 

9 40 

13 48 

23 80 

50 80 

100 

100 

99 7(?) 

99 4(?) 

98 88 

98 27( 9 ) 
90 60 

86 52 

70 20 

49 20 

0 


0 0022 
0 0024 
0 0024 
0.0023 
0 0025 
0 0059 
0.0111 


(McLauclilan, Z. phys. Ch 1903, 44. 627 ) 
Solubility in acetic acid+Aq at 25° 


ChIcOOH m°lon ^ u ino U mol?ral I e? Normality of th< 
molauulea h!o ‘odino solution 


6 9S 
16.40 
31 90 
55 70 


0 0022 
0.0049 
0 0112 
0 0331 
0.0882 
0 205 


(McLauchlan, Z. phys. Cb. 1903, 44. 627 ) 

Very sol. in ether, chloroform, and bromo- 
forni 

Solubility in ether. 

100 g of the sat. solution contain at: 

— S3° —90° —108° 

15 39 14 58 15 09 g. I 2 . 

(Arctowaki, Z. anorg. 1896, 11. 276.) 


(Bruner, Z. phys, Ch. 1898, 20. 160.) 
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Sol. in 56.6 pts. chloioform at 10°. (Dun- 
can, Plmrm J. Tians. 61. 544.) 

Solubility m CHCls. 

100 g. of the sat. solution contain at‘ 

— 49° —55 5° —60° —00.5° —73 5° 
0.1SS 0 114 0 120 0 089 0 080 g. I s 

(Aictmvski, Z. anorg. 1890, 11. 270.) 
Very snl, in methylene iodide (Retgeis, 


24 4 
21 0 
19 2 


(Bruner, Z phys. Cli 1S98, 26. 147 ) 
Solubility of I 2 m CS 2 +CHC1 3 at loom 
temperatui-e (14 5° — 15 1°). 


55 9 
47 9 
42 0 
35 8 
30 4 
25 3 
20 8 
17.0 
14 3 


(Bruner.) 

Solubility of I 2 in C a H»+CCb at room 
temperature (14 5° — 15.1°). 


.1 in 100 1 Ccm of l/lO-nonnal iui 
!« +CC 0 mite ol the solutio 


41 05 
37 2 
33 6 
29 0 
20 1 

19 26 


in 5 cc of the solul 


69.1 

56.9 
4S 6 
40 7 

33.9 
26 9 
21 8 
17 7 
13 25 

10.2 

8 1 


lOOvohnnra nKMPioff + Ccl " oVtU? 1 

ran, mono of thf 


61 7 
37.1 
34 2 


lugs of CilWlH in 
olumei of CalliOH 
+CHCU 


58 8 
51 9 

44.2 
35 4 
31 8 
30 8 
27 9 

25.3 
21 S 
17.8 
14.25 


(Bruner.) 

Sol. in acetone. (Nauxnann, B. 1904, 37. 
4328); (Eidmann, C. C. 1099, II. 1014.) 

Sol in methyl acetate (Naumnnn, B 1909, 
42. 3790), ethyl acetate. (Naumann, B. 
1904, 37. 3601 ) 

Soi. in allyl mustard oil, phenyl mustard 
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IODINE 


(jJi f^nato, pyridine, and alcohol. 


pays. Chora. 1905, 9. (149 ) 


Solubility of Ij in glyoorme-t-Aq at 25° 
G = g. glycerine in 100 g glycerine -J-Aq 
Ii = glj m 100 ce. of the solution 


I 


20 44 
31 55 
40 95 
48 7 


0 0304 
0 . 03*12 
0 04S2 
0.0021 
0 0S75 
0.135 

0 278 

1 223 


0 9979 

1 0198 
1 0171 
1 0750 
1 0995 
1 1207 
1 1705 
1.204(5 


(Heiz and Enoch, Z anorg 1905, 45. 209 ) 


I 1. N-NHiCjHsOj + A q dissolves 0 440 
g. I 2 at 25°. 

II 0.7N-tNH 4 EC..( h+Aq dissolves 0 9S0 
(McLauchlan, Z, pliys C’h. 1903, 44. 617.) 

Very sol, in benzomtrile. (Naumann, B 
1914, 47. 1309.) 


When an aqueous solution of I is shaken 
with C8; ; 400 pts go into solution in CS; for 1 
pt. mnainiiig in II 2 0 (Berthelot and Jung- 
floiseh, C. R. 69. 33S.) 

Abundantly sol m motliane. (Villard, 
A eh. 1897, (7) 10. 387.) 

Easily sol in hut, leas in cold naphtha. 
(Pelletier and Walker.) 

Sol. in about S pts hot petroleum from 
Ainiano (do Saussuie ) 

SI. sol in ciold, more readdy in hot ben- 
zene (Mansfield.) Easdy sol. m benzene. 
(Monde, A. cli. (3) 39. 452 ) 

Solubility in benzene. 

100 g. of the sat. solution contain at: 

4 7° 6 6° 10 5° 13.7° 16.3° 

SOS 8 63 9 00 10.44 11.23 g. I.. 

(Arctowski, Z. anorg 1890, 11. 276.) 

1 1. benzene sat. with iodine at 25° contains 
139 g. iodine. Abegg, Z. anorg, 1906, 60. 
409.) 

1 1 nitrobenzene dissolves 50 62 g I 2 at 
16-17°. (Dawson and Gawler, Chern. Soo. 
1902, 81. 524.) 


Solubility in CS 2 at t°. 


0 32 
0 37 
0 41 
0*40 
0 51 


3 47 

4 14 

4 82 

5 52 
0 58 
7 89 
9 21 

10 51 
12 35 
14 62 
16 92 

19 26 
22 07 

20 75 


(Arctowski, Z. anorg 1894, 6. 404.) 

1 1 CS 2 dissolves 230 g. I 2 at 25°. 

1 1 CHBr s dissolves 189.55 g. I 2 at 25°. 

1 1 CC'h dissolves 30 33 g. I 2 at 25°. 
(Jakowkin, Z. phys, Ch, 1895, 18. 590.) 
Solubility in CSj. 

100 g. of the sat, solution contain at: 
—80° —87° —92 5° —94° 

0.509 0.440 0.391 0 378 g. I 2 

(Arctowski, Z. anorg. 1896, 11. 274.) 


NHJ 

Sil, 


Aniline hydriochde 
Dimethyl aniline hydriodide 
Tetiamethylainmonium 
iodide 


Balt 


12 35 
45.50 

115.8 

155.2 

13 55 
57 7 

109.1 
228. 
85.4 
217 5 

84.1 

48.2 


94 3 
100 5 
42,2 
158 5 


Sol in quinoline (Beckmann and Gabel, 
Z. anorg. 1906, 61. 236.) 

Easily sol. in oil of turpentine, but an explo- 
sion soon oocurs (Walker.) 

Sol. in oil of mandarin. (Luca.) 
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Sol. in oil of arnica root. (Z 
Very sol. in CS», hgnone, furf 
aldehyde, chloral, warm retinol 
cyliu acid, methyl nitrate, me 
mehcaptan, amyl carbamate, 
rate, ullyl iodide, ethyl disu 

eller ) 

urol, glycerine, 
s, toluene, sali- 
hyl salicylate, 

Partition coefficient for iodine between CCU 
and Aq at 25°G. 

A = concentration of the water layer. 

C= concentration of the CCU layer. 

phocorbonate, 

A 

c 

h=C/A 

chromic acid, amyl valenanato, valenamc 
acid, warm butyric acid, creosote, aniline, 
quinoline, methylsalicylic acid. Quickly sol. 
m oil of dill, peppermint, sassafras, and tansy. 
Slowly sol. m oil of cloves, cinnamon, cajeput, 
and rue. Other essential oils decompose it. 
(Various authorities.) 

Sol. m potassium croconate+Aq. (Gmelin.) 

Sol. m potassium antimony taitrate+Aq 
176 pts. H a O+6 pts. potassium antimony 
tartrate dissolve 2 75 pts. I; 37S pts. H a O 

0 2913 

0 1934 

0 1276 
0.0818 

0 0510 

25 61 

16 54 

10 88 

0.966 

4 412 

S7.91 

85 51 

85 30 

85 13 
85.77 

(Jakowlan, Z. phys. Ch. 1895, 18. 586-588.) 

G alcohol m ICO cc of 
mixture 

C aq alcohol w . no 

CCiss X 10 ‘ 

^12 P pts. P I. 

More sol. in tannic acid than in H a O. 1 pt. 
I is sol m 450 pts. H s O with 3.3 pts, tannic 
acid at 12°; 1 pt. I is sol in 240 pts. H a O with 
0.015 pt. tannic acid at about 30°. (Koller, 
Zeit. Ch. 1866. 380.) 

200 g. HaO containing 0 3 g. tannic acid 
dissolve 1.0 g. I. (linger, Comm. 1883.) 

Sol. in considerable quantity, especially on 
warming, m resorcin, orcin, or pkloroglu- 
cm+Aq, without coloration or formation of 
HI-j-Aq. These solutions withdraw 1 from 
CS 2 solution, and do not give it up on boiling, 
but on evaporation m vacuo the I is sublimed 
in a pure state. (Hlasiwetz, Z. anal. 6. 447.) 

Partition coefficient for iodine between CS s 

30 5 

26 7 

22 9 

19 1 

16 3 

11 4 

7 6 

0 76 

0 49 

0 34 

0 28 

0 23 

0 20 

(Osaka, Chem. Sou. 1905, 88. (2) 811.) 

Division of iodine between CSj and 
Na 2 SO ( +Aq at 25°. 

A “concentration of I in H a O layer. 

C “concentration of I in CS a layer. 

NanSOi+Aq 

A 

C 

A=ooncentr 

C=concentr 

layer. 

nd Aq at 25 C 
tion of the wat 
ition of the cai 

er layer, 
bon Disulphide 

1-N 

l /r-N 

*/«-N 

Vs-N 

0 1518 

0 1809 

0 2022 

0 2138 

142 4 
141.7 
143.6 

142 4 

A 

C 

h=C/A 




0 2571 

0 2195 
0.1947 
0.1743 

0 1605 
0.1229 
0.1104 
0.0939 
0.0518 

167 6 

140 2 

122 0 
108.3 

98 27 

73 23 
65.81 
55.29 
30.36 

651 8 

638 7 

626 4 
620.0 
612.2 

695 8 
596.0 

690 5 
5S6.2 

Division of iodme between CS a and NaNOs 
+Aq. 

NnNOi+Aq 

A 

c 

1-N 

Vi-N 

Vi-N 

0 1923 

0 2090 
0.2164 

142.4 

143.7 

143 5 

(Jakowkin, Z. phys. Ch. 1896, 20. 25.) ' 

Partition between CHCla and glycerine. 
C=millunols iodine in 10 g. GHClj layer. 
W“millimols iodine in 10 g, glycerine 
layer. 

Partition coeffi 

A“concentr 
C = concentr 

lent for iodine 
nd Aq at 25°C 
ition of the wa 
ition of the CH 

etween CHBr, 

er layei. 

Br» layer. 

A 

c 

g“C/A 

C 

w 

C/w 

0.2736 

0.1752 

0,1084 

0.0757 

0.0517 

144.36 

85.11 

49 93 
32.65 
22.19 

527.6 

485 7 
460.5 

431 7 
429.3 

0.564 

0.919 

0.151 

0.244 

0.397 

0.500 

2 31 

2 32 

2 30 

(Herz, Z. Elektrochem. 1910, 16, 870.) 
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Partition of I 2 between CHCla and other 
solvents. 

C =rmliimols iodine in 10 ccm. of the CHCls 
layer 

^ W =mllliinols iodine m 10 ccm of tlio other 

Disttibution of I2 between glycerine and CC1, 
at t°. 

Mi ^concentration of Is m CCL layer ex- 
pressed in g.-mol per 1. 

Ms “concentration of Is in glycerine layer 
expressed in g.-iuol per 1. 

Other Solvent 

? 

: v 

c/w 


Mi 

Mj 

Water 

0,338 

1 5 16 

2 318 
3.207 

3 439 

0 0025 
0 0120 
0 01S4 
0 0242 
0 0259 

134 6 
129 0 
126 3 
132 S 
132 8 

25° 

0.002230 

0.0024113 

0.0048227 

0 010452 

0 038973 

0 04598 

0 05S20 

0 0014386 

0 0014595 

0 0027014 

0 005581 
0.019959 

0 02394S 
0.030097* ' 

76% by vol. H a O+ 

26% by vol glycerine 

1 217 

1 893 

2 434' 

3 219 

0 0183i 
0 0290 
0 0367 
0 0483 

60 32 

65 33 

66 31 
66 65 

40° 

0 00237 

0 00239 

0 00401 

0 01092 

0 02540 
0.04091 

0 00074 

0.00127 

0.00138 

0 00272 
0.00482 

0 01116 
* 0 01749 

0.02701 

60% by vol. H 2 0+ 

60% by vol. glycerine 

1 217 
1 835 
2.376 
3 294 

0 0405 
0 0600 
0 0782 
0 1020 

30 0 
30 1 
30 4 

25% by vol. H a O + 

75% by vol glycerine 

1 18S 

1 SOC 

2 656 

2 869 

3 400 

0 116 

0 173 
0 249 
0 266 
0.312 

10 25 
10.45 
10.06 
10 80 
10.93 

50° 

0.00257 

0 00500 

0 01363 
. 0 02549 

0.04167 

0 06309 

0 00118 

0 00225 

0 00596 
0.01050 

0 01693 

0 02502 

(Herz, Z. Elektrochcm. 1910, 16. 870 ) 
Distribution of Is between benzene and 
glycerine at t°. 

Mi = concentration of I 2 m benzene layer 
expressed in g.-mol, per 1. 

Ms => concentration of I 2 in glycerine layer 
expressed in g.-mol per 1, 

(Landau, Z. phys Ch. 1910, 73. 203.) 

Distribution of I a between ether and ethylene 
glycol at t°. 

Mi “concentration of I s in ether layer, 
expressed in g.-mol per 1. 

Ms “concentration of I s in CsH 0 Os layer, 
expressed in g -mol. per 1. 

t° 

M. 

Ms 

25° 

0.00767 

0.01610 

0.02719 

0 04024 
0.06265 
0.07923 

0 10243 

0 12201 
0.13342 

0 16734 

0 001604 

0 002664 
0.004116 
0.005794 
0.00834 
0.01033 

0 01324 

0 01659 

0 01668 

0 02081 


M. 

Ms 

0° 

0 00843 

0 03082 
0.06551 

0 08105 
0.12528 
0.31511 

0 00571 

0 01713 
0.03736 
0.04605 
0.07148 
0.17524 

40° 

0.00S545 

0.01544 

0.04432 

0 095004 
0.13271 
0.18508 

[ 0.00181 
: 0.002693 

0 006242 

0 012013 
0.01632 

0 02193 

25° 

0.00870 

0 01677 

0 02710 

0 03046 

0 06385 

0 11951 
0.30820 

0 00571 

0 01001 

0 01586 

0 01713 

0 03594 

0 06725 

0 17524 

50° 

0 00865 

0 01523 
0.026S3 
0.04413 
0.0620 
0.07832 
0.10163 
0.12166 

0 13199 
0.18438 

0 00184 
0.00253 

0 00390 

0 00676 

0 00744 

0 00942 

0 01214 
0.0146 
0.01560 
0.02122 

(Landau, Z. pliya. Ch. 1910, 73. 205.) 

Iodine rao/iobromide, IBr. 

Slowly sol. in H s O with slight decomp. 
Sol. in CHCla, CSs, ether, and alcohol. 

+6H 2 0. (LBwig, Pogg 14. 485.) Does 
not exist. (Bomemann, A. 189. 183.) 

(Landau, Z. phys. Cli. 1910, 73. 202.) 
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Iodine pciftabromide, IBr B (?). 

Sol m H 2 0 with separation of iodine 
(Lowig, Pogg. 14. 485.) 

Iodine ««»Mchlonde, IC1. 

Decomp, by I1 2 0; sol. without decomp, in 
alcohol, ether, and HCl+Aq. 

Sol. in CPs. 

Iodine hydrogen chloride, IC1, IIC1. 

Unstable. Sol. in ether. (Sehutzenberger, 
C. R. 84. 389.) 

Iodine inchloride, IC1 8 . 

Deliquescent With ILO, a part is dissolved 
without decomp., and the rest is decomp. 
The aqueous solution contains more un- 
changed ICls, the more cone, it is. (Serullas ) 
Precipitated from aqueous solution by H 2 SO, 
Sol. m HCl+Aq. Sol. m warm cone. 11,80, 
without decomp Sol, in alcohol, and ben- 
zene. Decomp, by small amount of CSa. 
f Chris tomanos, B. 10. 434.) Ether does not 
remove it from aqueous solution. (Serullas.) 

Iodine lithium chloride, IC1 S , LiCl+4H a O. 
Sec Lithium chloroiodide. * 

Iodine trichloride magnesium chloride, 2ICla, 
MgCl 2 +5H 2 0. 

Very deliquescent and easily decomposed. 
(Filhol, J Pharm. 26. 442.) 

+SII3O Hydroscopic (Wcmland, Z 
anoig 1902, 30. 141.) 

Iodine trichloride manganous chloride, 2ICl a , 
MnCls+8HsO. 

Hydroscopic (Wcinland, Z unorg 1902, 
30. 139 ) 

Iodine trichloride nickel chloride, 2IClj, 
NiCl 2 +SH 2 0 

Hydroscopio. CO, dissolves out ICl a . 
(Weinland, Z. anorg 1902, 30. 138) 

Iodine monochloride phosphorus pentachlor- 
ide, IC1, PC1 5 . 

Very deliquescent; decomp, by H a O. 

Iodine potassium chloride, ICli, KC1. 

Sol. in H ; 0 with decomp. 

Ether dissolves out ICls. (Filhol, J. Pharm. 
26. 433, 506 ) 

See Potassium chloroiodide. 

Iodine sodium chloride, IClj, NaCl+2H 2 0. 
See Sodium chloroiodide. 

Iodine trichloride strontium chloride, 2IC1«, 
SrClj+SHsO. 

Hydroscopic (Weinland, Z anorg. 1902, 
30. 142.) 


Iodine trichloride sulphur tetrachloride, ICls, 
, SCI,. 

Very deliquescent in air; decomp, by H a O. 
Deconip. with formation of clear solution by 
dil HNOs+Aq. (Weber, Pogg. 128. 459.) 
SCI,, 2ICI.1. f.Jaillaid, J. B. 1860. 95.) 
Coneet formula is ns above. (Weber, 1, c.) 
2ICL, SCI, Sol in S0 2 C1 2 , SOCl 2 , POCl„ 
warm SC1 2 , petroleum ether, ligroin, CHClj, 
CCL, CS 2 and abs. ether. (Ruff, B. 1904, 37. 
4519.) 

Iodine trichloride zinc chloride, 2ICl a , ZnCl 2 + 
8II-0. 

Unstable Hydroscopic (Weinland, Z. 
anorg 1902, 30 '140 ) 

Iodine penfafluoride, IFj. 

Fumes in air; decomp, with HjO. (Gore, 
C. N. 24. 291.) 

Dccomp. by HjO into iodie acid and HF. 
Decomp, by solutions of the alkalies. (Mois- 
san, C. R. 1902, 136. 504.) 

Iodine Inoxide, I 2 Oj. 

Dccomp. by H 2 0. (Ogier, C. R. 86. 057; 
86. 722.) 

Probably a mixture 

Iodine tetroxide, I 2 0,(?). 

Insol in cold, decomp, by hot H»0; insol. 
in alcohol Decomp, by HNOj+Aq. Sol in 
H a SO,. (MiUon, J. pr. 34. 319, 337.) 

Iodine peu/ox ide, I 2 O t . 

Very sol. in H 2 0, and in dil. alcohol. 
Insol in absolute alcohol, ether, CSs, chloro- 
form, and hydrocarbons. 

Forms hydrates, iodic acid HIO s , and 
3I s O t , H 2 0; insol. in ordinary alcohol. 

For sp gr. of aqueous solution, see iodic 
acid. 

Iodine oxides, IjoO I2 , I s Ou. 

The compounds, I I oOn (Millon, J. pr. 34. 
336), and IjOu (Kummerer, J. pr. 83. 81), 
are probably mixtures, 

Millon’s oxides are impure HO,. (Kap- 
peler, B. 1911, 44. 3498.) 

Iodine sulphur oxide, 5I 2 0 B , SOj. 

Decomp, by HaO. (Kammerer.) 

I s O s , 3SOj. Deoomp. by H 2 0; si. sol. in 
hot SO,. (Weber, B. 20. 86.) 

=• (IO)a(SO,) j. Iodyl sulphate (?). 

Iodine oxyfluoride, IOF,+6HaO. 

Fumes in the air. (Weinland, Z. anorg. 
1008, 60. 163.) 

Iodine sulphide, Sal 2 . 

Sol. in CSa. (Linebarger, Am. Ch. J. 1895, 
17. 67.) 
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Iodine sulphoxlde, I 2 SO a (?) 

Dccomp. by H„0. (Sclmltz-Sellack.) 
I a (S0 3 ) a <?). Deeomp. by Il 2 C). (.Weber, .T. 
pr. (2) 25. 224.) 

Ij(bOj) 0 f?). As above. iWehcr.) 

See also Iodosulphuric anhydride. 


Iodophosphoric acid. 

See Phosphoiodic acid. 


Iodoplatinamine iodide, I 2 Pt(NIl 3 I) 2 . 

Sol m H 2 0, especially easily if boiling. 
(.Clove ) 


Iodiridic acid. 

Ammonium iodiridate, (NII 4 ) 2 IrIn. 

Very easily sol. ill cold II a O, decomp, on 
warming. Insol. m alcohol. (Oppler, J. B 
1867. 263.) 

Potassium iodiridate, K*IrI«. 

Very easily sol. in H a O. Insol. in alcohol. 
Sodium iodiridata, Na 2 IrI 0 . 

Insol. in cold, si. sol. in hot H»0. Easily 
sol. in acids. (Oppler.) 

Iodiridous acid. 

Ammonium iodiridite, (NH 4 )»Ii 2 Ii2+II 5 0. 

Very sol. in II s O, but decomp, on warming 
(Oppler.) 


Iodoplatindi amine iodide, I 2 Pt(N 2 HoI) 2 
Sol. m IljO, especially when hot (Clove.) 

mercuric iodide, I 2 Pt(N 2 H s I) 2 , 2HgI s , 

1. in cold H 2 0, 
(Jorgensen, Gin. 

— - nitrate, I 2 Pt(N 2 H 6 N0 3 ) 2 . 

More sol. m hot than cold H 2 0. 

sulphate, I 2 Pt(N 2 H 0 ) 2 SO < 

Very si sol. in HjO (Jorgensen, J. pr. (2) 
16. 420.) 


Extremely difhcultly 


Iodoplatimemidiamine iodide, 
laPt(NIIj)jI(?). 

^Sh sol. in H s O (Jorgensen, J, pr. (2) 16, 


Potassium iodiridite, K 0 Ir a In. 

Insol. in HjO, or alcohol. Slowly sol. in 
acids, easily in warm alkalies +Aq. 

Silver iodiridite, Ag,Ir 2 I 12 . 

Ppt. 

Iodochloroplatindiamine chloride, 

QPt(N s HjCl)s. 

SI. sol. in H a O. 

Iodochromic acid. 


pci iodide, I 3 Pt(NH 3 ) a I, I 2 . 

Moderately si. sol. in H a O. (Clevo ) 

Iododiplatinamine iodide, I a Pt a (N a He) a I 4 
Insol. in H a O. 

Iododiplatmdiamme anhydroiodide, 
I ! Pt a (N a H,) 1 OI a . 

Insol. in NH 4 OH+Aq. 

anhydronitrate, I a Pt a (N a H 3 ) 4 0(N0 3 ) a . 

Easily sol. m warm H 2 S0 3 +Aq. (Cleve.) 


Potassium lodochromate, KCr0 3 I. 

Decomp, by boiling H a O. (Guyot, C. R. 
73. 46.) 

See also Chromoiodic acid. 


Iodomolybdic acid. 

See Molybdoiodic acid. 

Io donitratoplatinmo n odiaxnine bromide, 
Very si. sol. m H a O. (Cleve.) 


Iodonitritoplatindiamine nitrate, 
I(N0 a )Pt(N 3 He) a (N0 3 ) a . 

Quite easily sol. in hot H s O. (Cleve.) 


iodide, I s Pt a (N a H 0 ) 4 I 4 . 

Ppt. 

nitrate, I 2 Pt a (N 2 H.) 4 (N0 3 ) 4 +4H 2 0. 

SI. sol. in cold, moderately sol. m hot H a O. 
(Cleve.) 

phosphate, I a Pt a (N a H 3 ) 4 t0 3 P(0H)] a . 

Nearly insol in H a O. 

sulphate, I 2 Pt 2 (N 2 H«) 4 (S0 4 ) 2 , 

Nearly msol. m H a O. 

platodi'amine sulphate, I a Pt 2 (N a H 8 ) 4 S0 4 , 

Pt(NII 3 ) a S0 4 

Very si. sol. in H s O. (Carlgren Sv.V.A.P, 
47. 306.) 


lodopalladous acid. 

Potassium iodopalladite. 
Deliquesoent. (Lassaigne.) 


lodoplatinic acid, H 2 PtE+9H 2 0. 

Deliquescent. Easily sol. in H a O, with de- 
comp, into Ptl4 and HI on standing or warm- 
ing, (Topsoe.) 
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Ammonium iodoplatinate, (NH,) 2 PtI«. 
Easily sol inH 2 0. (Topsofe.) 

NHJ, Ptlj. SI. sol. in H a O; insol. 
alcohol (Lnssaigne, A oh. (2) 51. 12S.) 


Iodopurpureochromium chloride, 
ICr(NH s ),Cl i . 

ae ’Qmte sol. m H a O. (Jorgensen, J. pr. (2) 


Barium iodoplatinate, BaPtlj. 

Deliquescent, but less so than Na 2 PtI« 
whioh it otherwise resembles. (Lassaigne.) 


chloroplatinate, ICr(NII,)»PtCl«. 

Precipitate. (Jorgensen, I. c ) 


Calcium iodoplatinate, CaPtIe+12H s O. 
Not so deliquescent as Na salt. 

Cobalt lodoplatinate, CoPtIa+9HjO. 

Very deliquescent. 

Lead /tVroiodoplatinate, [PtIi(OH)»)Pb, 
Pb(OH) 3 . 

Ppt. (Belluci, C. C. 1902, 1 625 ) 

Magnesium iodoplatinate, MgPtlo+OHjO. 
Sol. m H a O. 


iodide, ICr(NH,),I,. 

Difficultly sol. in 11,0. Insol. in HI, or 
ICI+Aq; insol. in alcohol. (Jorgensen, 1. c.) 

nitrate, IGr(NH 3 ) 3 (N0 3 ) 2 . 

Much less sol. in II 2 0 than the chloride. 
(Jdrgensen, 1 c.) 

Iodopurpureocobaltic iodide, CoI(NH 3 ) 6 I 2 . 

(Claudet.) 

Does not exist. (Jorgensen, J. pr, (2) 25. 


Manganese iodoplatinate, MnPtI»+9H a O. 
Very deliquescent. 

Mercuric ieiroiodoplatinate, [PtIi(OH) 2 ]Hg. 
Ppt. (Belluci, C. C. 1902, I 625 ) 

Nickel iodoplatinate, NiPtI»+9H 2 0. 

1 Very deliquescent. 

Potassium iodoplatinate, K 2 PtI 6 . 

Easily sol. in H 2 0 Insol. in alcohol. Not 
attacked by cold cone. H«SO,. 

Silver teiruiodoplatinate, Pt[I,(OH) 2 )Ag 2 . 

Ppt. (Belluci, C. C. 1902, 1. 625.) 


Iodopurpureorhodium chloride, 
IRh(NHj) s Cls. 

Relatively easily sol. m H 2 0; msol. in HC1 
+Aq and alcohol. Insol in KI+Aq. (Jer- 
gensen, J. pr. (2) 27. 433 ) 

fluosilicate, IRh(NHj) t SiF t 

Nearly msol. in cold H 2 0 

iodoplatinate, IRh(NH 3 ) 6 PtI». 

Ppt. 

iodide, IRh(NH 3 ) 6 I a . 

Very si sol. in cold H 2 0; moie sol. in hob 
H a O; insol. in dil. HI+Aq, and alcohol. 
(JUrgensen, J. pr. (2) 27. 433.) 


Sodium iodoplatinate, Na 2 PtI 3 +6H.O. 

Not deliquescent, but easily sol. in H 2 0 
and alcohol. (Vauquehn.) Deliquescent. 
(Lassaigne.) 

Thallium teh aiodoplatinate, [PtI<(OH) a ]Tl 2 . 
Ppt. (Belluci, C. C. 1902, I 625.) 

Zinc iodoplatinate, ZnPtI 2 +9H 2 0. 

Easily sol m H 2 0. 

Iodoplatinocyanhydric acid, H 2 Pt(CN) J 2 . 
See Periodoplatinocyanhydric acid. 

Silver iodoplatinocyanide, Ag 2 (PtI 2 (CN 3 ) 2 . 
Ppt. (Miolati, Gazz. ch. it. 1900, 30. 588.) 

Strontium iodoplatinocyanide platinocvanide, 
SrPt(CN)<I a , 10SrPt(CN) < +xH i O. 
(Holst.) 


nitrate, IRh(NH 3 ) 5 (N0 3 ) 2 . 

SI. sol. m H 2 0, more easily sol. m hot H 2 0; 
msol. m dil. HNOs+Aq, and alcohol. 

sulphate, IRk(NH,) 4 SO<, and +3H 2 0. 

SI. sol. in even hot H a O. (Jorgensen.) 

Iodoselenic acid. 


Ammonium iodoselenate, 2(NH,) 2 0, I 2 0 3 
2SeO,+H a O. 

Decomp, by H 2 0. (Weinland, B. 1903, 36. 
1400.) 

2(NH«) a O, 3I a Ot, 2Se0 3 +5Hj0. Sol. in 
H a O with decomp.(?). (Weinland.) 

Potassium iodoselenate, 2K a O, I 2 0 5 , 2Se0 3 +- 
H s O. 

Decomp, by H 2 0. (Weinland.) 

2K a O, 3I 2 0 5 , 2SeO s +5H a O. Sol in H a O 
with decomp.(r) (Weinland.) 
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Rubidium iodoselenate, 2Rb a O, 3I a O,, 2SeO a 
+5II a O. 

Sol. in II a O. (Wemlaml.) 

Iodostannous acid. 

Data concorning solubility of SnI* in 111+ 
Aq indicate formation of* tins compound. 
(Young, J. Am. Clictu. Soc. 1S97, 19. S53.) 

Iodosulphobisxnuthous acid. 

Cuprous iodosulphobismuthite, 2CiisS, Bi a S 8) 
2BiSI 


Caesium lodotellurate, Cs a TeI 4 . 

Insol in CM, or ITI+Aq. Dccomp. slowly 
by cold, rapidly by hot H»0. (Wheeler, Sill. 
Am. .1 146. '2(17.) 


Potassium iodotellurate, K/lVIn+2H 2 0. 

SI ollloiescint. Somewhat sol mlvI+Aq, 
id dil HI+Aq. f Wheeler.) 

K.O, I. Os, TcO a +3II a O. Sol. in H a O. 
Paitially dccomp on recryst. from II a O. 
(Weinland, Z. anoig 1901, 28. 53.) 


Decomp, by H a O at ord temp. Decomp. 
by mineral acids with evolution of H 3 S 
(Ducat to, C It. 1902, 134. 1213.) 

Lead iodosulphobismuthite, PbS, Bi>S a , 2BiSI. 

Insol. in H a O. Partially deoomp. by boil- 
ing II a O. Dccomp. by dil. mineral acids with 
evolution of H a S. (.Ducatte.) 

Iodosulphuric acid. 


Rubidium iodotellurate, Rb-Telr,. 

sol. m III, or Rbl+Aq Decomp. by 
H a O. Somewhat sol in alcohol. (Wheeler ) 
IUi 8 0, I a 0 6 , 2TeO 3 +0H a O. Sol. in H a O. 
tWemland ) 


Iodotetramine chromium iodide, 

ICi (NH a ) 4 I a +H a O. 

Sul. m H a n. Pptd. by alcohol (Clove.) 


Ammonium iodosulphate, (NH 4 ) 2 SO a I 2 (?). 

Very sol. in Il a O. (Zinno, N. Rep. Pharm 
20. 449 ) 


Iodotetramine cobaltic sulphate, 
ICo(NII a ) 4 S0 4 . 

(Vortmann and Blasberg, B. 22. 2652.) 


Mercuric iodosulphate, PIg 2 (S0 4 )I a . 
See Mercuric sulphate iodide. 


Iodotungstic acid. 

See Tungstoiodic acid. 


Potassium iodosulphate, I\ 2 SO a I 2 (?). 

Sol. m 7,14 pts. H s O at 15°. (Zmno, N. 
Rep. Pharm. 20. 449 ) 

Sodium iodosulphate, Na a SO t I a +10H a O. 

Sol. in 3.(34 pts. H a O at 15° and in dil. 
alcohol. (Zinno, N. Rep. Pharm. 20. 449.) 

Does not exist. (Michaelis and Ivoetlie, B. 
6. 999.) 


Iodosulphuric anhydride, ISO a . 

Decomp. very violently by H a O. (Weber, 
J pr (2) 26. 224.) 

Diiodosulpkuric anhydride, I 2 SO a . 

Decomp. with H a O, but not so violently as 
ISO a . (Weber, J. pr. (2) 26. 224 ) 


Iodous acid, I a O a . 

Sec Iodine tnoxlde. 

Iodovanadic acid, I 2 0 5 , V 2 05+6H 2 0. 

Very easily sol. in H a O. 

2V a Ot, 3I 2 0 a +18H 2 0. (Ditte, C. R, 102. 
757.) 

Ammonium iodovanadate, 3(NH 4 ) a O, 2V 2 0t, 
5I 2 Oj+20H 2 (). 

Sol. in H.O. (Ditte, C. R. 102. 1019.) 

Irididiamine compounds, Cl 2 Ir(NH a ) 4 X 2 . 
See Chloririehamine compounds. 

Iridic acid. 


Iodo/risulphuric anhydride, I(SO a ) a . 

Decomp. by H a O. (Weber, J. pr. (2) 26. 


Potassium iridate (7). 

Sol. in H 2 0 and HCl+Aq. 


Iodotelluric acid. 

Ammonium iodotellurate, (NH 4 ) a O, I 2 O a , 
2TeO a +0H a O. 

Sol. in H a O. (Weinland, Z anorg. 1901, 
28. 52.) 

fNH 4 ) 2 0, I a O t , 2TeO a +8H a O. Sol. m 
H a O. (Weinland, B 1900,33.1017.) 


Iridicyanhydric acid, H a Ir(CN) a . 

Easily sol. in H a O, still more easily in al- 
cohol, less in ether. (Martius, A. 117. 369.) 

Barium iridicyanide, Baj[Ir(CN) a ] 2 +18H 2 0. 

Efflorescent. Easily sol. in hot or oold H 2 0. 
Nearly insol. in alcohol. Not decomp. by 
acids. 
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Cunric iridicyanide ammonia, Cu 3 Ir.(CN) Ul 
0NII 3 +lH s O 

Ppt Decomp. m ah'. (Rimbaeli, Z. anorg 
191)7, 62. 413.) 

Potassium iridicyanide, K 3 Ir(CN)«. 

Easily sol. m H2O. 

Silver iridicyanide ammonia, Ag 3 Ir(CN)«, 
2NH 3 +3H 2 0. 

Ppt. Decomp, in the light. (Rimbaeli, Z. 
anorg. 1907, 62. 414 ) 

Iridium, Ir 

Insol. m all acids, including aqua regia, 
except when m finely divided state, as 
“indium black," when it is sol. in aqua regia. 
(Claus, J. pr 42. 261 ) 

Iridium ammonia compounds. 

See— 

Chlorirididi'amme comps., CHr(NH 3 )2X. 
Irldoinamine “ Ir(NH 3 ) 3 X 3 

Indopeafamine “ Ir(NH 3 ) 6 X 3 

Indofe/ramme " Ir(NH 3 ) 4 X 2 . 

Iridoaquopcidamine “ Ir(NH 3 ) 6 (OH 3 )X 3 

Irldosoamine “ Ir(NH 3 ) 2 X2. 

Iridosodiamme “ Ir(NH 3 ) 4 X2 

Iridium tr ibromide, IiBr 3 +4H 2 0. 

Easily sol. in H 2 0. Insol m alcohol or 
ether. (Birnbaum.) 

Iridium fefrabromide, IrBr,, or H 2 IrBr 6 . 

Deliquescent. Sol. in H 2 0 and alcohol. 
(Birnbaum.) 

See Bromindic acid. 

Iridium hydrogen sesqutbromide, 3HBr, 
IrBrj+HjO =H 8 IrBr 6 +3H 2 0. 

See Bromiridous acid. 

Iridium sesgiwbromide with MBr. 

See Bromiridite, M. 

Iridium feirabromide with MBr. 

See Bromiridate, M. 

Iridium phosphorous bromide, IrBr 3 , 3PBr 3 . 

Partially decomp, by H a O into a sol., and 
insol. modification. Sol. in PBr s , (Geisen- 
heimer.) 

IrBr a , 2PBr s . Not easily attacked by H 2 0. 
IrBr 4 , 2PC1 3 . 

See Iridium phosphorus chlorobromide. 

Iridium carbide, IrC 4 (7). 

(Berzelius.) 

Stable toward H«0, acids, and alcohol. 
(Strecker, B. 1909, 42. 1773 ) 


Iridium inonochloride, IrCl. 

Insol. in acids and bases (Wohler, B. 
1913, 46. 1584.) 

Iridium dichloride, IrCL. 

Insol. in acids and bases (Wohlei, B. 
1913, 46. 1585 ) 

Iridium bichloride, IrCl 3 . 

Insol. in acids or alkalies. (Claus, C. C. 
1861. 690 ) 

Insol. in H 3 0, acids and alkalies, (Leidie, 
C. R. 1899, 129. 1251.) 

+4H a O. Sol. in H»0. (Claus.) 

Iridium /cbvichloride, IrCl 4 , or H 2 IrClo(?) 
Deliquescent, and easily sol. in H»0. 

Iridium trichloride with MCI. 

See Chloriridlte, M. 

Iridium tetrachloride with MCI. 

See Chloriridate, M. 

Iridium chloride with potassium chloride anil 
sulphite. 

See Chloriridosulphite, potassium. 

Iridium phosphorus chloride, IrP s Clo. 

Insol in cold H 2 0. SI. decomp, by hot 
H 2 0. (Geisenheimer, A. ch. (6) 23. 254.) 
IrP«Clio. Very sol. in chloroform. (G ) 
IrP 3 Cli2 Easily sol. in PCI,, or CHC1,, 
also m CS2 with gradual decomp. SI. sol. in 
cold H 2 0. Decomp, by boiling into IrCl,, 
3H 3 P0 4 . SI. sol. in benzene, ligroin and CC1 4 . 
(Strecker, B. 1909, 42. 1772.) 

4-HjO Insol. in PC1 3 at 100°. Very 
slowly sol. in boiling H s O. (Geisenheimer, A. 
ch («) 23. 266 ) 

, IrP 3 Clu. Decomp by HsO into 2IrCl„ 
3H 3 P0 3 , 3H 3 P0 4 . Violently decomp, by 
alcohol SI sol. m cold, more in hot POCl 3 , 
without decomp. Very sol m PC1 3 with 
decomp, into IrP 3 Cli 2 ; similarly m PBr s . Sol. 
m AsClj with combination Sol in CS 2 with 
decomp. Sol m SCI. with combination. 
Easily sol. in cold CoH# with decomp. Insol. 
in CC1 4 Sol m CHC1 S with decomp. (Gei- 
senheimer, A, ch. (6) 23. 254.) 

Iridium phosphorus arsenic chloride, 
2IrP 3 Clu, 5AsCl 3 . 

Sol. in H.O with decomp into correspond- 
ing acid. (Geisenheimer, C. R. 110. 1336 ) 
IrCl 3 , 2PCl 3l 2 AsC 1 3 Very sol in H 2 0 
with decomp. Sol. in AsCIi ; msol in CC1 4 . 
(Geisenheimer.) 

Iridium phosphorus sulphur chloride, IrClj, 
2PC1„ 2SCI1. 

Very sol. in si. amt. HsO, with decomp. into 
an acid analogous to ohlorophosphoiridic acid. 
Sol. in SCls. (Geisenheimer.) 
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Iridium phosphorus chlorobromide, IrIVi.,, 

2PCla 

(Gcisenheimer, C. R. 111. 10.) 


Iridium dihydroxide, Ir() ; , 21IaO = Ii0 4 II 4 
Inhol m <U1 HNO a , nrH.S0 4 +Aq Slowly 
but completely sol. m HCl+Aq. Sol m 
KOII, uml NaDH+Aq (Claus, .T. pi. 39. 
101.) 


Iridium scsgwhydroxide, liaOeHc 
Not attacked liv acids, except slightly by 
cone HCl+Aq (Claus, C C. 1861. 090 ) 

Iridium It (iodide, Irl 3 . 

Very si sol. in cold, somewhat more in hot 
HaO. Insol. in alcohol. (Opplei, J. B. 1867. 
203) 

Iridium tefraiodide, Irl 4 . 

Insol. in H s O or acids. (Lnssaigne.) 

Sol. in solutions of iodides (Opplcr.) 

Iridium (niodide with MI. 

See lodiridite, M. 

Iridium (ehaiodide with MI. 

See Iodiridate, M. 


Indium m 
at all'll 


mwsulphide, IiS 

in HNOs+Aq, and veiy si sol if 
aqua regia i Berzelius.) 

K.S, and KSH+Aq. 

O SI sol. m H.jO; sol. m cold 
HNOi+Aq. Insol m NII 4 Cl+Aq or dil. 
' Moie sol. m KaK+Aq than PtS 5 . 
‘1ms ) 


Iridium disulphide, IrS 3 . 

Not attacked by H»0, but decomp wdien 
exposed moist in air Not attacked by sat. 
HCl+Aq or by cone HNOs+Aq, but is 
oxidised by fuming HNOs+Aq, and aqua 
legia Insol ill NH 4 sulpludes. or polysul- 
phides+Aq Slowly sol. in alkali polysul- 
phides +Aq (Antony, Gassz. ch. it. 23, 1. 
190) 

Iridium .sesgaisulphide, Ii'aSs. 

SI. sol in IIjO Sol. in HNOj, oi KjS+Aq, 


Iridoiriamine chloride, Ir(NH 3 ) 3 Cl 3 . 

SI. sol. ui HaO. Not attaoked by boiling 
IIaS0«. (Palmaer, B 22. 15.) 

Irido(e(raamine chloride, Ir(NH 3 ) 4 Cl 3 . 

Very sol. in HaO. (Palmaer, B. 22. 15.) 


Iridium dioxide, IrO« 

Very si sol in acids. 

Freshly pptil Sol in cone H..S0 4 , hot 
2-N H 2 S0 4i HNO s , HCI Insol m 2-N KOI! 
and r! sol in hot 1-N KOH. 

Dried in a dessicator Sol in HCI Insol 
in HaS0 4 , IINOs and KOH. 

Dried at 100° Sol. in hot cone HCI 
Insol. in HsS0 4 , UNO, and KOH. (Wohler, 
Z. anorg 1908,67.334) 

See also Iridium dihydroxide. 


Iridium (noxide, IrOs. 

Unstable, (Wdhler, Z anorg. 1908, 67. 
340.) 


Iridium sesguioxide, lr 3 0 3 . 

Insol. in acids. 

Sol. m cone. H 2 S0 4 , and hot cone HCI. 
Forms colloidal solution with dd. HCI. Cone. 
HNOs converts it into the dioxide. 

Insol in KOH+Aq. (Wdhler, Z. anorg. 
1908, 67. 339.) 

Iridium oxybromide, Ir a Br»Oa =2IrBr 4 , IrOa. 

Not decomp by II 2 0. (Geisenheimer, A. 
oh. (0) 23. 280.) 


Iridium phosphide, Ir 2 P. 

(Clarke and Joslin, Am. Ch. J. 6. 231.) 
Iridium scsguiselenide, Ir 2 Se s 
Insol. in HNO s ; slowly sol. in hot aqua 
regia. (Chabrid and Bouehonnet, C. R. 1903, 


chlorosulphate,[Ir(NH 3 ) 4 Cla]S0 4 + 

4H 2 0. 

(Palmaer.) 

Iridopentamine bromide, Ir(NH 3 ) 3 Br 3 . 

Sol. ui 362 pts. HaO at 12.5°. (Palmaer, B. 
23. 3817 ) 

bromochlonde, Ir(NHs)tClBra. 

Sol m HaO. (Palmaer, B. 24. 2090.) 

bromonitrite, Ir(NH 3 ) 3 Br(NOa)a. 

Sol in 17 9 pts H 2 0 at 18°. (Palmaer.) 

bromosulphate, Ir(NH 8 ) 3 BrS0 4 +H 2 0. 

Sol. in HaO. (Palmaer.) 

carbonate, [Ir(NH 3 )5]a(C0 8 ) 8 +3Ha0. 

Sol. in HaO. (Claus, J. pr. 63. 99.) 

trichloride, Ir(NH 3 )sCl». 

Sol. in 153.1 pts HaO at 15.1°. (Palmaer, 
B. 23. 3810.) 

Sol in hot H 2 0 containing HCI. (Claus, J. 
pr. 69. 30.) 

— — cblorobromide, Ir(NH 8 bClBr c 

Sol. in 213.0 pts. H 2 0 at 15°. (Palmaer.) 

chloroiodide, Ir(NH 3 ) 3 Cll2. 

Sol. in 104.5 pts. H,0 at 15°. (Palmaer.) 

chlorooxalate, Ir(NH 8 ) 8 ClC 2 0 4 
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IridoBcaiamme chloronitrate, 
Ir(NH 3 )«Cl 3 N0 3 ) 2 . 

Sol. in 51 54 pts. H 2 0 at IS.! 11 . (Palmaer.) 

chloronitrite, 

Ir( NH.) 6 C1(NO s ) ». 

Easily sol. in II 2 0. (Palmera.) 

chloroplatinate, Ir(NH 3 ) 6 Cl 3 , PtCl 4 . 

Vary si. sol. in H 2 0. (Palmear.) 

chlorosulphate, Ir(NH 3 )sClS 04 + 2 H 3 0 . 

Sol. in 134.5 pts. H 2 0 at 15°. (Palmaer.) 

hydroxide, Ir(NH s )s(OH) a . 

Known only in solution, which decomp on 
evaporation. (Claus.) 

nitrate, Ir(NH 3 ) 8 (N0 3 ) 3 . 

Moderately sol. m H 2 0. (Claus.) 

Sol. m 349 pts. H 2 0 at 16°. (Palmaer ) 

sulphate, [Ir(NH 3 ) 3 ] 2 (S04) 3 . 

Sol. in HjO. (Claus.) 

Iridoaquonenlamine bromide, 
Ii(NH 3 ) 6 (OII 2 )Br 3 . 

Sol. m 4 pts H 2 0. Pptd from aqueous 
solution by HBr+Aq. (Palmaer, B 24. 
2090.) 

chloride, Ir(NH 3 ) B (OH 2 )Cl„. 

Sol. in 1 2 to 1.5 pts. H 2 0 at ord. temp. 
Pptd by HCl+Aq from aqueous solution. 
(Palmaer, B. 24. 2090.) 

nitrate, Ir(NH 3 ) 6 (0H 2 )(N0 3 ) 3 . 

Sol. in about 10 pts. H 2 0 at 17°. Pptd. 
from aqueous solution by HN0 3 +Aq. (Pal- 
maer.) 

Iridonitrous acid, HjIr 2 (N0 2 )i 2 . 

Easily sol. in H a O. (Gibbs, B. 4. 281.) 

Ammonium iridonitrite, (NH4)«Ir 2 (N0 2 )i 2 . 

Almost insol. in cold H 2 0; deeomp. by hot 
H 2 0 with evolution of N 2 . Deeomp. by hot 
cone. H 2 SC>4 or HC1 Insol in sat. NH4CI+ 
Aq. (LeidnS, C. R 1902, 134. 1583.) 

Barium iridonitrite iridochlonde, 
Ba 3 Ir 2 (N0 8 ) 12 , Ba 3 Ir 2 Cli 2 . 

Sol. in II 2 0. (Lang.) 

Mercuric iridonitrite, Hg 3 Ir 2 (N0 2 )i 2 . 

Insol. in H 2 0. (Gibbs, B 4. 280.) 

Potassium iridonitrite, K 3 Ir 2 (N0 2 ), 2 . 

SI. sol. in cold, more sol. in boiling H 2 0, 
Deeomp. by hot HC1 or H 2 S04. Insol. in 
ICCl+Aq (Leidid, Bull. Soc. 1902, (3) 27. 
937.) 

+2H 2 0. Moderately sol in H 2 0. 


Potassium iridonitrite indochloride, 

> K 0 Ir 2 (NO 2 ), 2 , K«Ir 2 Cl 12 

Sol. in n a o. 

Silver iridonitrite, AgeIr 2 (N0 2 )i 3 . 

Difficultly sol in cold, more easily in hot 
II 2 0. 

Sodium iridonitrite, NaJr 2 (N0 2 ) t2 4-2H a 0. 

SI sol inII.O. Sol. in cold II, O. Deeomp. 
bv hot cone H 2 S04 or HC1. (Lcidid, C. R. 
1902, 134. 1583.) 

Sodium iridonitrite indochloride, 
Na4lr 2 Cl 2 (N0 2 ) 3 +2H 2 0. 

SI. sol. in H 2 0. (Gibbs.) 

Na«Ir 2 (N0 2 )i 3 , Nn«Ir 2 Cl 6 . Insol. in cold, si. 
sol. in hot II 2 0. (Lang ) 

Iridosamine chloride, Ir(NH 3 ) 2 Cl 3 . 

Nearly insol. m H,0. (Skoblikoff, A. 84. 
275.) 

sulphate, Ir(NH 3 ) 2 SC>4. 

Easily sol. in H 2 0. (Skoblikoff.) 

Iridosodiamine chloride, Ir(N 2 Hj) 2 Cl 3 . 

Insol. in cold, deeomp. by hot H 2 0 . (Skob- 
likoff.) 

nitrate, Ir(N 2 H»N0 3 ) 2 . 

Easily sol inH a O. 

sulphate, Ir(N 2 H«) 2 S04. 

SI. sol. in cold, easily m boiling H a O, SI. 
sol. in alcohol. 

Itidosulphuric acid. 

Potassium iridosulphate, K e Ir 2 (S04)«. 

Sol. in II 2 0 (de Boisbaudran, C. R. 96. 
1406.) 

Iridosulphurous acid. 

Ammonium iridosulphite, (NH4)jIr 2 (SOj) 3 -f- 
' 6H.O. 

Shghtly sol. in H 2 0. (Birnbaum, A. 136. 
179.) 

Potassium iridosulphite, K«Ir 2 (S0 3 ) 3 +6H a 0. 
Shghtly sol. m H a O 

Sodium iridosulphite, NaeIr 3 (S0 3 )«+8H 2 0. 
Scarcely sol, in H a O. 

Iron, Ee. 

Permanent in dry air; oxidises only alowly 
in moist air, but rapidly when in contact 
with air and H a O simultaneously. 

Fe does not rust in contact with air and 
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HjO containing alkalies even m veiy small 
amounts. ( Payen, A eh, 60. 20.').) 

Not attacked at oid. turn]), by II..O free 
from air. Mow easily oxidised by Nil, salts 
+Aq than by ltd) when exposed to an 
simultaneously. (Pei sox, A. eh (2)24.000) 

Iron is slowly attacked bv distilled lf»0 m 
presence of air. 100 com distilled watei re- 
moved 29 mg fiom 11 S sq cm iron in one 
week, while air free from COj was passed 
through the solution. In piesence ot C< L, 5 1 
mg were removed fWagnei, Dmgl 221. 
2G0.) 

CO, acts as a catalyst for the solution of 
Fe by H 2 0. ( Whitney. J Am Clicin ,Soc 

1903, 26. 304 ) 

Iron is most easily oxidised when it, is ex- 
posed to air, and II 2 0 is deposited on it at the 
samp time in liquid foiin 

100 1. sea watei dissolve 27 37 g fiom 1 so 
metre Fe, 29.10 g. from 1 sq metie steel. 
1.12 g. from 1 sq metre galvanised Fe (Cal- 
vert and Johnson, C N 11). 171 ) 

Readily sol m IIC1, dll. II 2 SO,+ Vq, and 
most other acids 

Action of II 2 S0 4 +Aq (1 12) is very much 
accelerated by a few drops of PtOL+Aq; the 
addition of As 2 0 3 arrests the action eom- 
plotely. Tartar emotic and HgClj diminish 
the action, but do not arrest it. CuS0 4 +Aq 
strongly aceeleintes the action, and Ag 2 S0,+ 
Aq also to a less extent 

In the case of IiCl+Aq, the addition of 
small amts, of metallic salts also influences 
the action, Weak HC 2 H 3 0 2 +Aq has but 
little action, and the addition of PtCl 4 in- 
creases it; As 3 Os stops it; other solutions have 
no effect. With racemic and tartaric acids 
the phenomena are the same. 

With oxalic acid, PtCl, prevents the action. 
Salme solutions and even distilled II 2 0, when 
mixed with PtCI,, have slight solvent action. 
(Millon, C. R 21. 45.) 

Above phenomena are due to galvanic ac- 
tion from metal deposited on the iron. 
(Barreswill, C. R 21. 292.) 

HjS 0 4 has only si action on cast-iron at 
ord. temp, with exclusion of air 

Weak acids have a strong action at higher 
temperatures 

Charcoal pig-iron, and case-hardened cast- 
iron are much less attacked by weak acids at 
b.-pt. than other sorts of Fe. Scotch pig-iron 
is most strongly attacked 

99.8% H 2 S0 4 has very si. action on iron at 
ord. temp, when air is excluded. (Lunge, 
Dingl. 261. 131.) 

f Resistance against chi. H 2 S0 4 +Aq is 
greatly increased by increase in amt. of C if 
chemically combined, less so by P or Si. 
(Ledebur, Dingl 223. 326.) 

Passive Iron . — When Fe is treated with 
pure cone. HN0 S +Aq of 1.612-1,419 sp. gr., 
. it soon becomes coated with a bluish or black 
coating, apparently FeO, and when thus 


iil Fe is nut attacked by 1IN0 3 +Aq of 

.uiy strength at ord temp in at, the temp, 
of 'a ficiMiug mixture; but action occuis on 
heating Not is Fe attacked at ord. temp 
by acid of t.im sp. gr. or even somewhat 
w’eakei aenl, though action begins at once 
oil heating Veiy dll. IINOj+Aq attacks 
Fe at mil temp, with formation of NII 4 N0 3 
and FeiN() 3 ).. The action of IINOj+Aq is 
influenced by PtC’b. If acid containing 4 5 
equivalents of H»0 is diluted with 2-3 vols. 
II 2 0, and then poured on Fe turnings, they 
dissolve at once with evolution of nitrous 
fumes and formation of ferric salt, but if to 
the acid one drop of PtCl 4 be added, only 
II gas is evolved, and NH 4 N0 3 and Fe(N0 3 ) a 

■e formed. (Millon, C It 21.47) 

The moie H 2 0 the acid contains the lower 
will be the temp at which the Fe remains 
passive. Shaking the wue hastens tho pas- 
smly Contact with Pt, Au, or C does not 
prevent it. Fc wire becomes passive by re- 
maining 10 min. in HN0 3 vapour. (Renaitl, 
O It. 79. 109.) 

Iron may be made passive by HC10 3) 
IIBrOu, IIlOj, IIjCiOj, m the same w r ay as 
by UNO,. 

Iron may also be made passive by moderate 
ignition. 

Passivity occurs with HN0 3 +Aq of 1.3S 
sp. gr after a short time at 31°, but if temp, is 
32°, passivity docs not occur 

Colourless HNOj+Aq of 1.42 sp gr pro- 
duces passivity at 55° but not at 56°. Red 
fuming HN0 3 +Aq of 1.42 sp gr. produces 
passivity at 82° but not at 83°. (Ordway, 
Sill Am J. (2) 40. 316.) 

The passivity of Fe is destroyed when it is 
placed m a magnetic field at a much lower 
temperature than when in normal condition. 
(Nichols and Franklin, Sill. Am. J. (3) 34. 
419.) 

Passivity depends on a coating of NO which 
hinders the action of the acid. All operations 
which remove this layer terminate the pas- 
sivity, as shaking, rubbing, placing in a 
vacuum, etc. (Varenne, C. R. 89. 783.) 

When Fe is plunged in HN0 3 +Aq of 1.42 
sp. gr. there is a sudden evolution of gas which 
ceases after 3 to 20 seconds, and the surface 
becomes bright The same phenomena take 
place with a more dilute acid, if of not less 
than 1.32 sp gr. In the latter case, there is 
an immediate evolution of gas, which sud- 
denly ceases and the metal becomes bright, 
but soon the acid begins to act again at a 
single point, and the action gradually spreads 
over the whole surface, this, however, soon 
ceases again, and wo have an "intermittent 
passivity.” 

If a part of a piece of iron is immersed in 
strong acid, tho whole of it is made passive. 
This is explained by the NO spreading over 
the whole surface by capillarity. 

The passivity, ceases when the Fe is placed 
in dd. acid, after a longer or shorter time, 
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Fc is made passive by a coating of Fe 3 0 4 , 
not by NO (Sehonbein, Pogg, 39. 342.) 
(Beetz, Pogg. 67. 286 ) (Ramann, B. 14. 
1430.) 

Passivity may also bo caused by NH 4 N0 8 
+Aq, ainmomacal AgN0 3 +Aq, Fe(N0 8 ) 8 , 
FefNO,) a , AUNO,),. Co(N0 3 ) 2 , Ni(N 0 8 ) 2 , 
etc +Aq instead of HNOs+Aq. (Ramann, 
B 14. 1933.) 

Hardly attacked by cither dll or cone, acids 
when they are under high pressure, (Cailletet 
C. R 68. 395.) 

Iron is dissolved by HN0 8 +Aq, even when 
very cone., but no gas is evolved and the pro- 
cess is very slow 

HN0 3 +Aq of the following sp. gr. dissolves 
tin* given amts, from strips of pure Pe 


moved 49 mg., and 65 mg. respectively under 
the above conditions. 

Not attacked by 100 coin H.O containing 
1 g Na 2 C() 3 , or by CaO»II 2 +Aq (Wnguoi, 
Dingl 221. 260 ) 

Action of ICC10 8 +Aq. KC10 3 +Aq (6.3% 
KClOa) oxidised 11.21 g. cast iron and 20.1 g 
puie iron from a surface of 1 sq. metre in 7 
hours; KC10 3 +Aq (25% KCiO a ) oxidised 
24.59 g. cast, and 44.90 g pine Fe under 
above conditions; Ca(CI0 3 ) 2 , OaCl a +Aq (20° 
Baume) obtained by passing Cl through 
Ca0 2 H 2 +Aq oxidised 85 g east, and 95 g 
pure Fe under the above conditions. ( Lunge 
and Deggeler, J. Soo. Chcm Ind 4. 32 ) 

Easily sol. m organic acids 


0.0875 grains 
0.0800 “ 

0 0460 " 

0 0250 “ 

0 0062 “ 

0 0050 “ 

0 0050 “ 

0 004.8 “ 

0.0045 “ 

0 0040 “ 


(Gautier and Charpy, C. R 113. 1451.) 

Insol. in liquid chlorme below 90°. (Lange, 
Zeit. angew. Ch. 1900, 13. 086.) 

Insol in liquid NH 3 , (Gore, Am. ch. J. 
1898, 20. 828.) 

Not attacked by alkalies 

Sol. in NaOH+Aq (34%) when air is blown 
through the liquid (Zirnitd, Ch. Ztg. 12. 
355.) 

NaOH+Aq attacks iron and steel. (Vena- 
tor, Dingl 261. 133.) 

NaOH+Aq has slight action on Fe between 
15° and 100°. (Lunge, Dingl 261. 131.) 

Presence of alkalies prevent rusting en- 
tirely, and fats and oils greatly hinder it. 
(Wagner.) 

Sol. in alkali hydrogen corbonntes+Aq. 
(Berzelius ) 

Sat. NaCl+Aq has si. but perceptible ac- 
tion on Fe. NHiCl+Aq has stronger action 
than NaCl+Aa. (Lunge ) 

100 com. H 2 0 containing 0.5 g. NaCl or 
KC1 removed 42 mg. from 11.8 sq. cm. iron 
in one week, while air free from CO a xvas 
passed through the solution, and 72 mg. m 
presence of C0 2 . 

100 ccm. H 2 0 containing 1 g. NH 4 C1 re- 
moved 45 mg., and 76 mg. lespectively under 
the above conditions. 

100 com. H 2 0 containing 0.8 g. MgCl 2 re- 


(Watson, C. N 42. 190.) 

Vi ccm. oleic acid dissolves 0.0097 g Fe in 
6 days (Gates, J. phys. Chem. 1911, 15. 
143) 

Fe dissolves in albumen solution to the 
extent of 1 to 2 per cent. (Buchner, Arch. 
Pharm. (3) 20. 417 ) 


Iron arsenide, FeAs 2 . 

Min. LOlhnmte. Sol. in HNO s +Aq with 


Iron arsenide sulphide, FeAs 2 , FeS 2 . 

Min Arsenopyrite Sol in HNOs+Aq 
with separation of S and As 2 O s ; wholly sol. 
in aqua regia; not attacked by HCl+Aq 

Iron boride, Fe 2 B. 

Decomp, by H a O. Sol. in hot dil HC1 or 
HjS 0 4 and in hot cone HC1 or H 2 S0 4 . Sol 
in hot dil.. or cold cone. HN0 3 . (Jassonneix, 
C. R. 1907, 145. 122 ) 

FeB. Sol. in molten alkali carbonates; not 
j sol. in dil. or cone. HjSO ( in the cold; sol. in 
boiling HjSCL and in HNO a . (Moissan, Bull. 
iSoc. 1895 ; (3) 13. 95S.) 

[ Stable in dry air. Decomp by aqua regia, 
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but not midilv sol m cone Tf;S0 4 and HOI 
(Moissau, O. R. IS!), 1 ), 120. 17(v ) 

FcBo. Dm.rap. by I+O Sol, in UNO, 
and in hot, conn. IIC1 (.hissounoiv, O. R. 
1907, 146. 122 ) 

Iron (ferrous) bromide, FeBi™ 

Sol in H s O Decomp by heating on ,ur 
Sat. FoBi.+Aq contain* at 
—•21° — 7° +10° 21° 

17 0 4S 3 52 3 53 7+ FeBr a , 


37° 


50° 


05° 


95° 


50 0 58 0 50 4 03 3% FuBij 

(fitard, A oh 1S<)4, (7) 2. 541.) 

+4II»0. Very sol in 1I 5 0, pptd from 
cooled aq. solution, (Volkniann, C. C 1894, 
II 611 ) 


Ferric bromide, FeBr, 

Deliquescent. Sol in H»0, alcohol, and 
other (Lbwig.) 

SI sol, ill liquid NIia. (Fiauklin, Am Ch. 
J. 1898, 20. 828 ) 

+6H a O Sol. m alcohol and other. (.Bol- 
schakoir, C. C 1898, IL 600 ) 

Ferrous mercuric bromide. 

Deliquescent (v Bonsdorff.) 

Feme rubidium bromide, Rb 2 FeBr,+HjO. 

Sol in HoO. (Walden, Z. anorg. 1894, 7. 
332 ) 

Ferrous stannic bromide. 


Iron carbonyl, Fe(CO) s 
Slowly decomp on air. Not attacked by 
dil H-S0 4i HN( R, or HCl+Aq. Cone UNO,, 
"Is+Aq, oi Br,+Aq decomp. easily. Sol. in 
mimin', solution of IvOII or NuOII with sub- 
sequent decomp. Sol. in alcohol, ether, 
hen/ene, mineral oils, ete, (Monti and Lnn- 
I gei', Ch.-in. Soc. 69. 1090.) 

Fe.iCOR. Deeomp on air Not attaeked 
by H..SO4 or HCl+Aq. Sol m alcoholic 
potash". Very much less sol. in oigamc sol- 
rents than Fe(CO) 6 (Mond and Langer.) 

Ferrous chloride, FcCh. 

Deliquescent. Easily sol. m H 5 0 with 
evolution of heat, or in alcohol. Insol. in 
ether. (Jalni.) 

Sol. in 2 pts H.O at 18.75°. (Abl.) 

Sol in 1 pt. strong alcohol. (Wenzel.) 

Sp. gr of FeCl a =Aq at 15.5°. 


See B 


Ferrous bromide nitric oxide, 3FeBr 2 , 2NO 
Sol. in H 2 0. Not isolated (Thomas, C. R. 
1896, 123. 944.) 

Ferric bromochloride, FeCl 2 Br. 

Very deliquescent, and sol. in H 2 0, alcohol, 
and ether Notably sol in chloroform, ben-j 
zene, and toluene. Insol. in CS 2 . (Lt 
mand, C R 116. 820.) 

Iron carbide, Fe s C 

(Gurlt, J. B. 1866, 7810 
Mixture of Fe and FeC 4 . (Tunner, Polyt. 
Centralbl. 1861. 1227.) 

Fe 4 C (Karsten, J. pr. 40. 229.) 

FesC. Sol in hot cone. HC1; oxidized 
slowly by moist air. (Campbell, Am Ch. J. 
1896, 18. 840-841.) 

FejC;. (Rammelsberg, C. C. 1847. 60.) 
Iron molybdenum carbide, Fe«C, Mo a C. 

Sol. in hydraoids; insol. in HNOj. (Wil- 
liams, C. R. 1898, 127. 484.) 

Iron tungsten carbide, 2Fe s C, 3W-C. 

Insol. in H 2 0 and hydracids; sol. in HNO« 
and H 2 S0 4 . (Williams, C. R. 1898, 127. 
411.) 


1 00 
1 10 
1 11 
1 12 
1 13 

1.14 

1.15 

1.16 
1 17 
1 18 
1 19 


1 23 
1 24 
1 25 


1 33 
1 34 
1 35 


1 40 

1.41 

1.42 

1.43 

1.44 


5 40 

6 43 

7 47 

8 4S 

9 49 

10 47 

11 45 

12 42 

13 37 

14 31 

15 24 
16.15 
17 05 

17 94 

18 83 
19.68 

20 50 

21 39 

22 24 

23 05 

23 86 

24 68 

25 44 

26 19 

26 98 

27 75 

28 49 

29 23 

29 96 

30 08 

31 39 
32.10 
32.70 
33.47 
34.14 

34 80 

35 46 

36 09 

36 73 

37 33 


13 29 

14 86 

16 41 

17 86 

19 46 

20 96 

22 41 

23 87 

25 31 

26 73 

28 13 

29 51 

30 85 

32 14 

33 53 

34 84 

36 11 

37 38 


41.04 
42 29 
43.49 

44 65 

45 81 

46 94 
48 08 
49.18 

50 30 

51 39 

52 46 

53 50 

54 55 

55 57 

56 56 

57 55 

58 51 


(Dunn, J. Soc. Chem. Ind. 1902, 21. 390.) 
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Insol in liquid HF, (Franklin, Z. anorg. 
190.7, 46. 2 ) 

Sol in acetone; insol. in methylal (Eid- 
niann, C. C. 1899, II. 1014 ) 

.Sol m acetone (Naumann, B, 1904, 37. 


4328.) 

SI. sol m methyl acetate. (Naumann, B. 
1900, 42. 3790 ) 

Sol. m ethyl acetate. (Naumann, B. 1910, 
43. 314 ) 

Insol in ethyl acetate (Naumann, B. 
1904, 37. 3601.) 

Yellow modification is sol. m benzonitrile. 
(Naumann, B 1914, 47. 1309.) 

Mol. weight determined in pyridine. (Wer- 
ner, Z anorg. 1897, 16. 21 ) 

+2HiO. (Jonas ) 

-j-4H 2 0. Deliquescent. Easdy sol. in 
alcohol Sol. in 0.6S pt. cold H s O. '(Reimann, 
Mag Pharm. 17. 215 ) 

Sat. aq. solution contains at - 
16° 18° 25° 28' 43° 

40 5 40 9 41.0 42 5 44 4%FeCL, 

50° 53° 72° 89° 96° 118° 

45 0 45.9 49 2 51 3 51 0 51 7% FeCls. 
(fttard, A. ch. 1894, (7) 2. 637.) 


100 g. FeCL, 4H 2 0+Aq contain 17 54 g. 
Fe at 22.8°; 18 59 g at 43.2° (Boecke, N. 
Jalirb. Mm 1911, 1, 01 ) 


More sol. m water containing NO than in 
pure H«0. (Gav, Bull. Sor (2) 44. 175.) 

Sol in hotHCl-l-Aq. (Sabatier, Bull. Soc. 
1S95, (3) 13. 599 ) 

[Sabatier could not obtain FcCL+GIIjO of 
Lescoeur ] 


Ferroferric chloride, FcaCla+lStLO. 

Deliquescent. (Lefort, J. Pharm, (4) 10. 
85.) 


Ferric chloride, FejCIc or FeCl s 
Very deliquescent, and sol. in IIsO with 
evolution of great heat 


100 mols. HsO dissolve mols. anhydrous 
Fe 2 Cls at t°. 


t° I Mols. FcsClo 


Mols Fi'iCl. 


29 20 
29 42 
28.92 


80 

100 


29.20 
20 75 


(Roozeboom, Z. phys Ch. 10. 477.) 


See also hydrated salts below 
Solution m H s O is decomp. into oolloidal 
Fe a Oa, a:H 2 0 and HC1, upon neating if cone , 
and on simple standing if dil. 


Krecke (J. pr. (2) 3. 286) gives the following table. 


Temp, at which Graham’s 
colloidal hydrate ia formed 

Saint Chiles’ 
colloidal hy- 
drate is formed 

Temp at which 
oxychlorides are 

100-130° 
100-120 
100-110 
90-100 
87 
83 
75 
64 
54 
36 j 

Fe 2 Clj re- 
formed on 
cooling 

Fe a Cls not 
• reformed 
j on cooling. 

100-130° 

“ 

100°+ 

90 

S7 


0 25 
0 125 
0.0625 


41.00 
36 95 
33 25 
24.60 
22.54 
10.79 
10.45 
4.05 
2 70 


1.5575 
1.4387 
1 3847 
1.3359 
1.2334 
1 2129 
1 1521 


1.2318 
1 2107 
1 1507 


(Sohult, from Gerlach, Z. anal. 27. 278.) 


_ >r diminishes 

lietween 8° and 24° for a decrease or in- 
crease of temp, of 1° by the following 


50-60 0 0008 II 30-39 0.0005 
45-49 0 0007 20-29 0.0004 
40-44 0 0006 10-19 0 0003 
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Solubility of Fc»Cl« in HCl+Aq — Continued. 


1° 

Kit ‘■ttlnhoii contain'- 

| per I HO in»|>i 11 f ) 


|"."h HI 

i" '.n, 

“-*15 

20 511 

24 50 



20 00 

25 74 



23.42 

27 40 



29.10 

21 73 



20 IS 

21.75 



24 41 

21 50 



23 25 

21 35 



21 73 

21.84 



19 73 

25.50 



24 42 

28 45 



28 20 

27 04 


—10 

20 48 

20 54 



24 90 

18 94 



2S.75 

20 31 



31 42 

28.53 

Fe 2 Cl 6 , 2HC1, 


28 25 

30.25 

SHjO 


20 05 

30 50 


—15 

21 50 

15 83 


—15 

28 40 

31.89 


—20 

19 44 

12 10 



22 S3 

11.03 



25 20 

11 00 



27.20 

11 31 



31.08 

11 51 



34 13 

12 90 



33 93 

31.77 


11 

30 OS 

32.76 


“ 

28 70 

32 88 


—10 

12.01 

11.99 



19.78 

14.02 



20.95 

10 20 



20,25 

20 20 



17 73 

20 70 



15 44 

19 65 


—12.5 

22 14 

16.69 


—15 

21 30 

9 65 



24 50 

15 83 

Fe»Cle, 2HC1, 

—20 

9 90 

9 94 

12H»0 


13 32 

8.57 



10 90 

7.35 



18.97 

7.16 



20.50 

7.08 



23 40 

7 20 



24 85 

9 88 



25 20 

11 60 



25 40 

12 37 


" 

25 69 

13 39 



(Itoozeboom and Sehrememakers, Z. phys. 
Ch 1894, IB. 633.) 


Solubility of Fe a Cl« in CsCl 
See CsCI+FosCla under CsCl. 


Solubility of FcCla+KCl in H a O at 21°. 


i*( 'J3 rrii iii' I K( ’1 fin 


13 44 
23.18 
28 05 

35 72 

36 02 

37 35 
42 03 
51 09 


FeClj+NaCl. 

Solubility of FeClj+NnCl in H»0 at 21°. 


Substance added 


Pis b\ tvciaht sol in 1(10 


FeClj grams NaCl grams 


9 10 
8 45 
5 25 


SolubUity of FeCl, in NaCl+Aq at t°. 


Substance added 


15.2 
15 2 

15 16 
10 2 

16 18 
16 2 
17.7 
17.0 
17 67 
23 5 
23 9 
25 4 
25 5 

23 8 

24 0 
24 47 
24 5 



IRON PHOSPHORIC CHLORIDE 


431 


Difficultly sol. in AsBr a . (Walden, Z. 
uiioik. W02, 29. 374 ) 

Attacked by liquid NO a m the presence of 
traces of moisture. (Frankland, Chein. Soc. 
1901*, 79. 1361 ) 

Sol in liquid SO, (Walden, B. 1899, 32. 

2S |oi } in alcohol ether, acetic ether (Cann, 
C, It. 102. 303), and acetone (Krug and 
M'Klioy, J. anal. Ch, 6. 184). 

SI. sol. in ethylamine (Shinn, J. phys. 
Chcm. 1907, 11. 538 ) 

Sol in benzonitnle, (Naumann, B. 1914, 
47. 1309 ) 

Sol. m methyl acetate. (Naumann, B. 

1909, 42. 3790 ) 

Insol. in ethyl acetate. (Naumann, B. 

1910, 43. 314 ) 

1 g. FeClj is sol. in 1.69 g. acetone at 18°. 
Sp.gr of sat. solution 18°/4°= 1.160. (Nau- 
mann, B. 1904, 37. 4333.) 

Sol. in acetone and in methylal. (Eidmann, 
C. C 1899, II. 1014.) 

Sol in quinoline. (Beckmann and Gabel, 
Z. anorg. 1906, 51. 236 ) 

SI. sol. in CSa (Arctowski, Z. anorg. 1894, 
6. 257.) 

Mol Weight determined in pyridine 
(Werner, Z. anorg. 1897, 16. 22 ) 

Sublimed. 

Sol. m AsCls, POOL, S0 2 C1 2 and PBr 3 ; si. 
sol. in PCI,. (Walden, Z. anorg. 1900, 26. 
214.) 

The salts with different amts, of crystal 
H 2 0 have different solubilities. (Roozeboom. 
+4H 2 0. Melts in orystal H a O at 73.5°. 


19 96 69 21 53 72 6 26 15 

20 32 72 5 23 36 70 27 90 

20 70 73 6 25 00 66 


(Roozeboom, Z. phys. Ch. 10. 477.) 
+6HaO. Correct formula for +6H s O salt. 


M.-pt. is 31°. (Ordway.) Contains only 
5H 2 0. (Roozeboom.) 

+-7H»0. Melts in crystal H 2 C at 32.5°. 


11 20 
12 15 

12 S3 

13 70 


Sol. in alcohol. Ether dissolves out Fe 2 Clj. 
Melts m ciystal II 2 0 at 37° (Roozeboom); 
at 35 5° (Oidway). 

Ferric hydrogen chloride, FeClj, HCl+2H s O. 
Decomp, by H 2 0. (Sabatier, Bull. Soo. (2) 

More sol. in H 2 0 than FeClj, (Engel, C. R. 
104.1708.) 

For solubility, see FeClj+HCl, under 
ferric chloride. 


+6H 2 0. (Roozeboom and Sclireinemak- 
ers.) 

For solubility, see FeCls+HCl, under 
ferric chloride. 

Ferrous lithium chloride, FeCl 2 , LiCl+3H 2 0. 
(Chassevant, A ch. (6) 30. 17 ) 


100 mols. H 2 0 dissolve mols. Fe^Cl* from 

Fe2Cl8+5H a O at t°. j 


FeaCla 


FoaCla 

t° 

Mals 

Fe«Cl B 

12 

12 87 

30 

15.12 

55 

19.16 

20 

13.95 

35 

15 64 

56 

20.00 

27 

14 85 

50 

17 50 

65 

20.32 


(Roozeboom.) 


Melts in crystal H a O at 31° (Engel, C. R. 
104. 1708); at 56° (Roozeboom). 

+6H 2 0. Very deliquescent. Sol. in al- 
cohol. Ether dissolves out Fe 2 CIo. 


Ferric magnesium chloride, FeClj, MgCl 2 + 
H 2 0. 

Deliquescent. (Neumann, B. 18. 2890.) 

Ferrous mercuric chloride, FeCl 2) HgCl 2 + 
4H 2 0. 

Deliquescent, (v. Bonsdorff.) 

Ferric mtrosyl chloride, FeClj, NOC1, 

Very deliquescent. (Weber, Pogg. 118. 
477.) 


Ferric phosphoric chloride, FeClj, PCl t . 

Decomp, by H 2 0. (Baudrimont, A. ch. (4) 

2 . 15 .) 
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Iron i ferrous i potassium chloride. FeCls, 
2KCI+2IT4). 

Sol m H s O ( Rci/.clm.s ) 

Ferric potassium chloride, FiCk 2KG1 + 
114 > 

Alittli’H.jO dissolves mil FeCk (Fnt/sche 
,1 in. 18. 483 ) 

Sol. in 114.) (Walden, Z. aumg ISill, 71. 


Ferric rubidium chloride, FeC’la, 3libCl 
Easily sol. in H a O. Insol. in HCl+Aq. 
(Godeflrny, Arch . Pharm, (3) 9. 343.) 

FeCIa, 2RbCl+H.O. Decomp by II a O 
(Neumann, A. 244. 32!).) 

Sol. in II.O (Walden, Z anorg. 1894, 7. 
332.) 


Ferric sulphur chloride, FeCl 3 , SCR 
Very sensitive toward heat and moisture 
(Hud, B. 1901, 37. 4518.) 


Iron I ferrous I fluoride, FeF a . 

SI Mil. m 11)0, msol. m alcohol and ether. 
1’nitlv .sol in hot HCl+Aq; slowly sol, in 
cold, easily In hot IINOi; decomp, by H a S0 4 . 
' (Poulenc, ’C R 116.941 ) 

+8114) Dilhcultlv sol. in II a 0; more 
easily if it contains HF. (Berzelius.) 

Ferrofemc fluoride, FeFj, FeF a +7H a 0, 

Sol. 111 dll. HF+Aq. (Weinland, Z. anorg. 
1890, 22. 2ilS.) 


Ferric fluoride, FcF 3 

SI. sol. m IIuO ; insol. m alcohol or ether. 
SI attacked by HN0 3 , HC1, or H a S0 4 +Aq. 
(Poulenc, C R 116. 941.) 

+4* jH 3 0. More sol. in hot than cold IIjO. 
Insol. in alcohol. (Sclieuier-Kestner, A ch. 
(3) 68. 472.) 


Ferric nickel fluoride, FeF 3 , NiF a +7H a 0, 

SI. sol. in dil. HF+Aq. (Weinland, Z. 
anorg 1899, 22. 208 ) 


Ferric thallium chloride, FeClj, 3T1C1, 
Decomp, bv IIuO Can he crystallised fi om 
HCl+Aq. (^Voider, A. 144. 250 ) 


Ferrous potassium fluoride, FeF s , KF+2II a 0. 
(Wagner, B. 19. S90.) 

FeF 2 ,2KF SI. sol. in II a O. (Berzelius.) 


Ferrous chloride ammonia, 3FcCl a , 2NH 3 . 

Decomp, by H a O. (Rogstadius, J pi. 86. 
310.) 

FeCk 6KH 3 Loses 4NH S at 100° (Miller, 
Am Ch. J. 1895, 17. 577.) 

FeCls, 2NH> Decoinp. in the air (Miller) 


Ferric potassium fluoride, FeF 3) 2KF. 

Somewhat sol. m H 2 0, especially if hot. 
(Berzelius ) 

+H2O. (Christensen, J pr (2) 35. 1G4.) 
FcFj, 3KF. Properties as above. (Ber- 
zelius ) 


Ferric chloride ammonia, FeCl 3 , NH a . 

Slow iy deliquescent Sol. in II2O with 
evolution of heat. (Rose, Pogg, 24. 302.) 

FeCls, 6NH a . Not deliquescent, not sol. 
in H a O; sol. in IIC1 with decomp. (Miller, 
Am. Ch. J. 1895, 17. 577 ) 

Loses Nils to give FeCls, 5NII 3 , and FeCk 
4NH S , 

Ferric chloride cyanhydric acid, FeClj, 2HCN. 
Deliquescent. (Klein, A. 74. 85.) 

Ferrous chloride nitric oxide, FeCl a , NO. 

Sol. in H 2 0 without evolution of gas 
(Thomas, C. R. 1895, 121. 204.) 

+2H a O. Sol in cold H2O without decomp. 
(Thomas, C. R. 1895, 120. 448.) 

2FeChi, NO. Veryhydroscopio, (Thomas, 
C. R. 1895, 121. 129.) 

lOFeCb, NO. Very hygroscopic. (Thomas 
C. R. 1895, 121. 12S.) 

Ferric chloride nitric oxide, FciClo, NO. 

Very hvgroscopio. Loses NO when ex- 
posed to the air. 

2Fe2Clj. NO. Very hygroscopic. In con- 
tact with H 2 0 gives off NO. (Thomas, G R. 
1895, 120. 447.) 


Ferric sodium fluoride, FeFs, 2NaF+J+H a 0. 

Rather easily sol. in II a O. Solution de- 
comp. on heating. Very sol. in FeCl 3 +Aq. 
(Nicklis, J. Pharm. (4) 10. 14.) 

FoF 3 , 3NaF. (Wagner, B. 19. 896.) 


Ferric thallous fluoride, 2FeFj, 3TIF. 



Ferrous titanium fluoride. 

See Fluotitanate, ferrous. 

Ferric zme fluoride, FeF a , ZnF a +7H a O 
SI sol. in dil. HF+Aq. (Weinland, Z. 
anorg. 1899, 22. 269.) 


Ferrous hydroxide, FeO a H a , 

Sol. in 150,000 pts. H a O. (Bineau, C. R. 
41. 509.) 

Insol. in ROH, or NaOH+Aq. Sol. in 
NIL salts +Aq. SI. sol. in NaC a HjO a +Aq. 
(Mercer.) 

Not pptd. in presence of Na citrate. Insol. 
in boiling cane sugar+Aq, but si. sol. when 
KOI! has been added. Not pptd. in presence 
of much H a C 4 H 4 0 6 , (Rose ) 
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Solubility in glycerine+Aq containing 
about bv vol. of glycenne 

100 ccm. of the solution contain, 1.0 g. FeO, 
(MiJIw, Z anoig 1905,43.322) 

Iron (ferric) hydroxides, Fe 2 0 3 , .tH 2 0. 

Many iiiflcfimte compounds of Fc 2 0 3 and 
H s ( ) are known, and uncertainty exists us to 
then composition. 

Acconlnig to van Bemmelen (R. t. e. 7. 106) 
there are probably no true definite compounds 
of Fe«Oj and 1+0. 

According to Tommasi (B. 12. 1924, 2334), 
them are two series of Fe hydroxides, a, red 
hydroxides, and /9, yellow hydroxides. 

"a Hydt o rides. FejOeHs (unstable), Fe 2 0 3 , 
2H 2 0 doses H 2 0 at 50°), and Fe,0 3 , H»0 (loses 
HnO at 02°). 

Sol. in dil. acids and in Fe»Cl 3 +Aq, and 
ptd. from the latter solution by Na»S0 3 , or 

jSOi+Aq. 

d Hyth oxides. Fe 2 0 6 Hii (stable below 70°), 
FcjOs, 2H a O (loses II 2 0 at 105°), Fe 2 O a , H 2 0 
(loses H«0 at 150°). 

SI sol. in acids, and msol. m Fe 2 Cl 3 +Aq 
(Tommasi.) 

The following more or less uncertain data 
are given. 

2Fe 3 0 3 , H 2 0. Sol m HCl+Aq Very si 
sol. in HN0 3 +Aq (Davies, Chera. Soc 
(2) 4. 69.) 

Mm. Turgite. 

Fe 2 0 3 , H 2 0. Insol. m cold acids, difficultly 
sol, in warm HC1 and H 2 S0 4 +Aq, and especi- 
ally m warm HNO a +Aq (Schiff, A 114.199) 

Min Qbthite. 

2Fo 2 0 3 , 3H 2 0. SI. sol in tartaric, citric, 
or acetic acids, but easily sol. m HCl+Aq. 
(Wittstein.) 

Scarcely attacked by cone. HNO s , or HC1+ 
Aq. Sol. in acetic acid or dil. HNO a , or HC1+ 
Aq, from winch solution it is pptd. by trace of 
alkali salts (St. Gilles.) 

Min. Limomte 

3Fe 2 0 8 , 5H 2 0. (Muclc.) 

Fe 2 0 3 , 2H 2 0. Easily sol. m HCl+Aq. 

Mm. Xanthosidmte. 

Fe 2 O s , 3H 2 0. SI. sol. in acetic acid of 1 03 
sp. gr., but easily sol. if of 1.076 sp, gr. Sol 
m mineral acids (Limberger, J B. 1853. 70.) 

Pptd. Fe a Oj, xH 2 0=Fe 2 0„H«(?). InsOl. 
in H : 0, or in solutions of the alkalies or NH< 
salts. When recently pptd. is easily sol. m 
acids. (Fresenius ) 

SI sol. m NH,OH, and NH4 salts+Aq 
(Odling.) 

Apparently insol. in NH 4 C1, or (NIH+CO, 
+Aq. (Brett, 1837.) , 

SI. sol. m cone., but msol. in dil KOH+Aq. 
(Chodnow, J. pr. 28. 221.) 

SI. sol. m very cone. KOH+Aq free from 
C0 2 . (Valcker, A. 59. 34.) 

Not at all sol. m pure cone. KOH+Aq, 
solubility noticed by previous observers being 
caused by the presence of silicic acid. (Sand- 
rock.) 


SI. sol in cone, alkali carbonates +Aq. 
When freshly pptd , it is not acted upon by 
cone. K 2 C0 3 +Aq. (Grotthaus.) 

Readily sol m cone (NIl4) 2 C0 3 +Aq, but 
pptd. by addition of H 2 (). 

Sol. m excess of (NII+COa+Aq when 
pptd. by that reagent. (Wohler.) 

Sol. m solutions of the alkali bicarbonates. 
(Berzelius ) 

Sol. 111 aqueous solutions of water-glass. 
(Ordway ) 

Immediately dissolved by H 5 SO s +Aq. 

Sol. in NII 4 F+Aq. (Hulmholt, Z. anorg. 
3. 121.) 

Sol in cone. Al 2 (SC>4) 3 +Aq. (Schneider, 
B 23. 1352 ) 

SI sol m a solution of MgCO s (?). (Bis- 
chof). 

Insol. m ethylamine, or amylamine+Aq. 
(Wurtej A. ch (3) 30. 472.) 

Sol m boiling solution of Bi(N0 3 ) s , with 
pptn of Bi»0 3 . (Pursoz ) 

Sol in Cr 3 Clo+Aq; after 3 months 15 mols. 
Fc 2 0 6 Ho were dissolved by 1 mol. Cr 2 Cl«. 
(Bechnmp, A ch. (3) 67. 296.) 

Insol. in fumaric acid, even when freshly 
pptd. 

When recently pptd, it is easily sol. in 
KHCiHjOe+Aq, but after drying it is dif- 
ficultly sol therein. 

When moist easily sol. in I+Ci^Oo+Aq, 
but after drying is scarcely sol. therein when 
cold, and only si. sol. when hot. (Werther.) 

Easily sol. in acetio, citric, and other aoids. 
(Wittstein.) 

Solubility in glycenne +Aq containing 


of Ca, B , , , 

Unacted upon by cane sugar+Aq. (Glad- 
stone.) 

SI. sol m cane sugar+Aq, from which it is 
pptd. by (NHi+S+Aq, but not by NH4OH, 
or I^FeCoNj+Aq (Peschier.) 

Solubility of FeoOcHc in sugar solutions. 1 1. 
of sugar solution of given strength dis- 
solves mg of Fe 2 0«H«. 


Mb Fc 2 O.H. 


(Stolle, Z Vcr. Zuckermd. 190U, 50. 340.) 
Not pptd. from solutions by alkalies or 
alkali carbonates in presence of many organic 
substances, as tartanc acid, sugar, etc. 

Not pptd. by NH4OH from solutions con- 


citrate. tSpiller.) 



IKON POTASSIUM SULPHIDE 


Iron (ierrousi potassium chloride, FeCla, 
SKl'l+’-’HjO. 

S,.l mlW) iBeizelius.) 

Fcrnc potassium chloride, FeCla, 2KC1 + 
H.,0. 

A little II 2 0 dissolves out I’eCJj. (FriUschc 
J. in 18. 4S3.) 

^Sol. in H.O (Walden, Z anorg. 1894, 71. 

Ferric rubidium chloride, FeCla, 3RBC1. 

Easily sol. m HaO. Insol. in HCl+Aq 
(Godeffroy, Arch. Pliarm. (3) 9. 343 ) 

FeCla, 2RbCl+H 2 0. Decomp, by II«0 
(Neumann, A. 244. 329.) 

^SoL m H a O, (Walden, Z. anorg. 1894, 7. 

Ferric sulphur chloride, FeCla, SC1 4 . 

Very sensitive toward heat and moisture. 
(Huff, B. 1904, 37. 4518.) 

Ferric thallium chloride, FeCla, 3T1C1. 

Decomp. by HaO. Can be crystallised from 
HCl+Aq (Wohler, A. 144. 250.) 

Ferrous chloride ammonia, 3 FcC1 2 , 2NH S . 

Decomp, by H 2 0. (Rogstadius, J pr 86. 
310.) 

FeCla, 6NH a . Loses 4NH S at 100°. (Miller, 
Am. Ch. J 1895, 17. 577.) 

FeCla, 2NH 3 . Decomp in the an’ (Miller). 

Ferric chloride ammonia, FeCla, NH a 
Slowly deliquescent. Sol. in H»0 with 
evolution of heat. (Rose, Pogg, 24. 302.) 

FeCla, 6NIIa. Not dehquescent; not sol. 
in H a O; sol, in HC1 with decomp (Miller, 
Am Ch, J. 1895, 17. 577.) 

Loses NHa to give FeCl 8 , 5NHa, and FeCla, 

4NHj. 

Ferric chloride cyanhydric acid, FeClj, 2PICN. 
Deliquescent. (Klein, A. 74. 85.) 

Ferrous chloride nitric oxide, FeCla, NO. 

Sol. in H a O without evolution of gas 
(Thomas, C. R. 1895. 121. 204.) 

+2HjO . Sol. in cold H 2 0 without decomp. 
(Thomas, C. R. 1895, 120. 448.) 

2FeCk NO. Very hydroscopic. (Thomas, 
C. R. 1895, 121. 129.) 

lOFeCla, NO. Very hygroscopic. (Thomas 
C. R. 1805, 121. 128.) 

Ferric chloride nitric oxide, FeaCIj, NO. 

Very hygroscopic Loses NO when ex- 
posed to the air. 

2FeaCl«, NO. Very hygroscopic. In con- 
tact with HaO gives off NO. (Thomas, C. R. 
1895, 120. 447.) 


Iron (ferrous) fluoride, FeF 2 . 

SI. sol. in H.O; insol. in alcohol and ether. 
Partly sol in hot HCl+Aq; slowly sol. in 
cold, easily in hot ILNO s ; decomp, by H 2 S30 4 . 
(Poulenc, C. R. 115. 941.) 

+811,0 Difficultly sol. in H 2 0; more 
easily if it contains IIF. (Berzelius ) 

Ferroferric fluoride, FeF 3 , FeF 2 +7H 2 0. 

Sol. in till HF+Aq. (Wemland, Z anorg. 


Ferric fluoride, FeF s . 

SI. sol. in HaO; msol. m alcohol or ether. 
SI attacked by HNO a , HC1, or H 2 S0 4 +Aq. 
(Poulenc, C R 116. 941.) 

+4!jH 2 0. More sol in hot than cold H 2 0. 
Insol in alcohol. (Scheurer-Kestner, A. ch. 
(3) 68. 472.) 

Ferric nickel fluoride, FeF s , NiF 2 +7H 2 0. 

SI. sol. in dil. HF+Aq. (Wemland, Z. 
anorg, 1S99, 22. 268.) 

Ferrous potassium fluoride, FeFa, KF+2HaO. 
(Wagner, B. 19. 806.) 

FeFa, 2KF. SI. sol. m H 2 0 (Berzelius.) 

Ferric potassium fluoride, FeF s , 2KF. 

Somewhat sol. in H 2 0, especially if hot. 
(Berzelius.) 

+H 2 0. (Christensen, J pr (2) 35. 164.) 
FeFa, 3KF. Properties as above. (Ber- 
zelius.) 

Ferric sodium fluoride, FeF a , 2NaF+J4H 2 0. 
Rathei easdy sol. in HaO. Solution de- 


Ferric thallous fluoride, 2FeF s , 3T1F. 

Sol. m hot HaO, less sol, m cold. SI. 
sol. in HF. (Ephraim, Z. anorg. 1909, 61. 
239.) 


Ferric zinc fluoride, FeF 8 , ZnF a +7H a O. 

SI. sol. in dil. HF+Aq. (Weinland, Z. 
anorg. 1899, 22. 269.) 

Ferrous hydroxide, Fe0 2 H 2 . 

Sol. in 150,000 pts. HaO. (Bmeau, C. R. 
41. 609.) 

Inaol. in KOH, or NaOH+Aq. Sol. in 
NHi salts+Aq. SI. sol. m NaC s H s O a +Aq. 
(Mercer.) 

Not pptd. in presence of Na citrate. Insol. 
in boiling cane sugar+Aq, but si. sol. when 
KOH has been added. Not pptd. in presence 
of much HaC 4 H 4 0a, (Rose.) 
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Solubility in glycerme+Aq containing 
about 60% by vol. of glycerine. 

100 com. of the solution contain, 1.0 g. FeO. 
(Midler, Z. tinorg, 1005, 43. 322.) 

Iron (ferric) hydroxides, Fe,0 3 , .rll 2 0 

Many indefinite compounds of Fe 2 0 3 and 
H a O are known, and uncertainty exists ns to 
their composition. 

According to van Bommelen (R. t. c 7. 106) 
there are probably no true definite compounds 
of Fe 2 0 3 and H,0. 

According to Tommasi (B. 12. 1924, 2334), 
there are two series of Fe hydroxides, a, red 
hydroxides, and p, yellow hydroxides 

a Hy dioxides FeaOoHs (unstable), Fe«Oj, 
211,0 (loses H 2 0 at 50°), and Fe 2 0 3 , II 2 0 (loses 
HoO at 92°) 

Sol m dd. acids and in Fe 2 Cl 6 +Aq, and 
pptd from the latter solution by Na 2 S0 4 , 


pptd irom tin 
H,SO,+Aq. 


(loses H 2 0 at 160°). 

SI sol. in acids, and insol. in Fe»Clo+Aq. 
(Tommasi.) 

The following more or less uncertain data 

nr 2Fe 2 ot H 2 0. Sol. in HCI+Aq, Very si. 
sol. in HNOs+Aq (Davies, Chein. Soc 
(2) 4. 69.) 

Mm. Turgite. 

Fe 2 0 3 , HjO. Insol. in cold acids, difficultly 
sol, in warm HC1 and H 2 S0 4 +Aq, and especi- 
ally m warm Hf”' 1 * *■“ ' 

Min Qothite. 

2Fe 2 0 3 , 3H 2 0 SI. sol in tartaric, citric, 
or acetic acids, but easily sol, in HCl+Aq. 
(Wittstem.) 

Scarcely attacked by cone HNOj, or HC1+ 
Aq. Sol, in acetic acid or dil. HNO„, or HC1+ 
Aq, fiom which solution it is pptd. by trace of 
alkali salts (St Gilles.) 

Mm. Lunomte. 

3Fe 2 O a , 6H 2 0. (Muck.) 

Fe 2 O a , 2H 2 0. Easily sol. in HCl+Aq. 

Mm. Xanthosideriie 

Fe 2 O s , 3H a O SI. sol m acetic acid of 1.03 
sp. gr., but easdy sol. if of 1.076 sp. gr Sol 
in mineral acids. (Limberger, J. B. 1863. 70.) 

Pptd. Fo 2 0 8 , xH 2 0=Fe 2 08Ho(?). Insol. 
in H a O, or in solutions of the alkalies or NIH 
salts. When recently pptd. is easily sol. in 
acids (Fresemus ) 

SI. sol, m NH4OH, and NH 4 salts+Aq. 
(Odlmg ) 

Apparently insol. in NH 4 C1, or (NH 4 ) 2 C0 3 
+Aq. (Brett, 1837.) . 

SI. sol, in cone , but insol. in dd. KOH+Aq 
(Chodnew, J. pr. 28. 221.) 

SI. sol. in very cone. KOH+Aq free from 
C0 2 (VSloker, A. 69. 34.) 

Not at all sol. in pure cone. KOH+Aq, 
solubility notioed by previous observers boinf 
caused by the presence of silicic acid. (Sand- 


Si. sol. in cone alkali carbonates +Aq. 
When freshly pptd., it is not acted upon by 
cone. K 2 C0 3 +Aq. (Grottluius.) 

Readily sol in cone (NH 4 ) 2 C0 5 +Aq, but 
pptd by addition of 11,0. 

Sol. m excess of (NII 4 ) 2 C0 3 +Aq when 
pptd by that leagent (Wohler.) 

Sol. m solutions of the alkali bicarbonates. 
(Berzelius.) 

Sol. in aqueous solutions of water-glass. 
(Ordway ) 

Immediately dissolved by H 2 SO a +Aq. 

Sol. m NII 4 F+Aq. (Holmholt, Z anorg. 
3. 124.) 

Sol in cone. Al 2 (S0 4 ) 3 +Aq (Schneider, 
B 23. 1352 ) 

SI. sol m a solution of MgC0 3 (?). (Bis- 
chof). 

Insol. in ethylamine, or amylammo+Aq. 
(Wurtz, A. ch. (3) 30. 472.) 

Sol 111 boiling solution of Bi(N0 3 ) 3 , with 
pptn. ofBi 2 0 3 (Persoz.) 

Sol. m Cr,Cl«+Aq; after 3 months 16 mols. 
Fo 2 0<iHij were dissolved by I mol. Cr 2 CU. 
(Bechamp, A ch (3) 67. 290 ) 

Insol. in fumanc acid, even when freshly 
pptd 

When recently pptd , it is easily sol. ra 
IvHC 4 H 4 Oo+Aq, bat after drying it is dif- 
ficultly bol. therein. 

When moist easily sol in H s C 4 H 4 O e +Aq, 
it after drying is scarcely sol. therein when 
cold, and only si. sol. when hot. (Werther.) 

Easily sol. in acetio, citric, and other acids. 
(Wittstem.) 

Solubdity in glycerme+Aq containing 
about 00% by vol. of glycerine. 

100 com. of the solution contain 0.8 g. 
Fe 2 0 3 . (Muller, Z. anorg. 1905, 43. 322.) 

Easily sol. in aqueous solution of suorates 
of Ca, Ba, Sr, K, Na. (Hunton, 1837.) 

Unacted upon by cane sugar +Aq. (Glad- 
stone.) 

SI. sol. m cane sugar +Aq, from which it is 
pptd by (NH 4 ) 2 S+Aq, but not by NH 4 OH, 
K 4 FeC«N 6 +Aq (Pesohier.) 

Solubility of Fe 2 0«Hr. in sugar solutions 1 1 
of sugar solution of given strength dis- 
solves mg. of Fe 2 OcHn 


(Stolle, Z. Ver. Zuokerind 1900, 60. 340.) 

Not pptd. from solutions by alkalies or 
alkali carbonates in presence of many organic 
substances, ns tartaric acid, sugar, etc. 

Not pptd. by NH 4 OH from solutions con- 
taining Na 4 P 2 0j. (Rose, Pogg. 78. 19.) 

Not pptd. by NH 4 OH in presence of Na 
citrate. (Spiller ) 
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/Soluble (,/} By dmh/si .. 

tainmg l',> can he cnnmitintcd soinrwivit, 
whereupon they gelatinise They also gela- 
tinise by eold, or addition of traces of II .S' ‘ 
alkalies, alkali eaihonates or sulphate s, 
neutral salts, not, however, hv IfCl, UNO., 
alcohol, 01 Hiif-iu ifrraliani, A. 121. hi.) 

V\ hen a ilil solution of a solid oiganic act 
or an alkali, 01 salt is added to a dialvs 
solution of Fed > n llfi, a coagulum sol. in II ; 
is foimed, hut if the solutions are cone, the 
separating coagulum is no longer sol. m H,0 
(Athenstudt, C. C. 1871. 822.) 

(b) Bean fit (lilies' hydioride, m meta-i,.... 
hydroxide. Sol. m lf,0 Pptd from solution 
by traces of II,S0 4 , HC1, HNO,+Aq, and 
alkalies; the ppt. is insol in cold acids, but 
sol. in pure IhO ( Poan St Gilles, A. cli. (3) 

See also table by Kiecke m the article 
feme chloride. 

Iron (Ferroferric) hydroxide, Fc.,0 4 , II, O (?). 
Sol m acids 
Fe 3 0 4 , 411,0 tLefort.) 

Ferrous iodide, Fel,. 

Very deluiuoscent. Sol. m H,0. Solution I 
decomp on evaporating. 

+4HjO. Very deliquescent, si. sol. ... 
IijO; sol. in ether. (Jackson, Am. Ch. J. 
1900, 24. 19 ) 

-f_6H,0, Deliquescent Sol in alcohol. 
Sol in sugar +Aq, and solution is much more 
stable than aqueous solution. Easily sol. 
glycerine 

Insol m methylene iodide. (Retgers, Z. 
anorg. 3. 343.) fa ' 

+ 611,0, and +-9H,0. Very sol ;pptd from 
, “ li ~ /Tr ” an, C. C 1894, 

Ferric iodide, Felj. 

Has not been isolated. Solution of I in 
Felj+Aq in the molecular ratio of I : Fel, 
probably contains Fel,. 

Very sol. in liquid NTH, (Franklin, Am. 
Ch. J. 1898, 20. 828 ) 

Ferrous mercuric iodide, Fel,, 2HgI,-t-0H,O. 

As the corresponding Mg salt. (Duboin, 
C. R. 1907, 146. 714.) 

Ferrous iodide ammonia, Fel,, 6NII,. 

Decomp, by H,0. (Jackson, Am. Ch. J. 
1900, 24. 27.) 

Ferrous mercuric Iodide. 

, Very deliquescent. Decomp, by H,0; sol. 
m HCjHjO, or alcohol. 

Iron molybdenide, FeMo 2 . 


Iron nitride. 

Easily dccomji. bv 11,0 when finely pow- 
dered. '(Russel, C. R. 1895, 121. 942 ) 

Fe,N. Easily sol. in HNO„ HC1, oi II,S0 4 
4-Aq Very slmvly dccomp. by H,0. (Stahl- 
schmult, I’ogg 126. 37 ) 

Sol m I [Cl with dccomp.; decomp, by 
stemn and hy H,S at 200°, (Fowler, C. N. 
1894, 68. 152 ) 

Fo,N, Probably the same as the above 
compound (Rogstadius, J. pr. 86. 307.) 

Iron nitrososulphantimonate, Fe 4 S(NO) 0 SbiS e . 
(Low, C. C 1866.948.) 

Does not exist, but was impure sodium fer- 
r< ild) miitrososulplude. (Pawel, B, 16. 2600.) 

Iron nitrososulphides. 

See Ferrofelrenitrososulphydric acid and 
Ferroliepfiinitrososulphide. amm onium. 
Fp 3 S 6 II,(N'0) 4 (Roussin, C. R 46.224) 
Fe a S 3 (N0) 4 +2H,0. (Porczmsky, A. 126. 
302.) 

Fe c S s (NO)u+4H a O. (Rosenberg, B. 3. 

The compound to which the above formula 
w ere given was impure, according to Pawel (B. 
12. 1407 and 1919; 16. 2600), and contained 
more or less Na or NH 4 . Pawel considers the 
substance as NH 4 salt of ferrolieplanitroso- 
sulphydric acid, which see. 

F e a S,N 3 0« + 1 J^H,0 . Sol. in H2O, alcohol, 
other, CHC1 3 , acetone and ethyl acetate, 
Insol. in benzene and light petroleum. (Mario, 
C. R. 1890, 122. 138.) 


(Roussin ) 

Na 3 Fe 8 S 3 (NO)is. (Rosenberg.) 

Correct formula is Na2S,(NO) 4 Fe,, sodium 
ferrolelranitrososulphide. 


(Low, C. C. 1866. 948.) 

Correct formula is NaSj(N0) T Fe 4 -)-2H20, 
sodium ferroheptanitrososulphide (Pawel, 
B. 16. 2600.) 

Ferrous oxide, FeO. 

Insol in H 2 0. Sol m acids. 

Easily sol in IIC1, and HNO s +Aq; nearly 
inBol. in H 2 S0 4 , even when heated. (Tissan- 
dier, C. R 74. 531.) 

Ferric oxide, Fe 2 0 3 . 

Attacked by acids with difficulty, the more 
so the higher it has been heated HCl+Aq 
is the best solvent, in which it is more quiokly 
sol. by long digestion at a gentle heat than 
by boiling (Fresenius.) 

Most easily sol. w 10 pts. of a mixture of 
tt an (Mitsoherlich, 
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Solubility of Fe 2 O s in HF+Aq at 25°. 

Absolutely insol ill Br 2 +Aq. (Balard ) 

Insol, in hot NH,C1 + Aq (Rose.) 

Insol. m KOH+Aq (Chodnew, J. pr. 28. 
222.) 

Slowly sol. m an aq solution of calcium 
hydrogen carbonate. The velocity of the 
reaction may he much increased by the addi- 
tion of small amounts of alkali sulphate or 
CaSO., (Rohland, Z anal l'lO'.l, 48. 029 ) 

Insol. in benzonitnle (Neumann, B 1914, 
47. 1370.) 

Insol. m acetone. (Eidmann, C. C. 1809, 
II. 1014; Naumann, B 1904, 37. 4329.) 

Solubility m tcalcium sucrate -(-sugar) + Aq. 

1 1. solution containing 418.6 g. sugar ana 
34.3 g. CaO dissolves 0.26 g. Fe 2 O s , 296.5 g. 
sugar and 24 2 g. CaO dissolves 1.71 g. FejO,; 
174 4 g. sugar and 14 1 g. CaO dissolves 3.08 g. 


Time 

AllocmV" 

N-IIF 

4.14 hrs, 

21 H “ 

45 % •' 

0 15S1 

0 2235 

0 2279 

0.5N-HF 

2% “ 

814 " 
2314 " 

56 % « 

0 0579 

0 0884 

0 1045 

0 1162 

0.25N-HF 

2M " 

8)4. “ 
24% “ 
142% “ 

0 0180 

0 0345 

0 0475 

0 0534 

equal amts. 
N-HF+N-HC1 

2% “ 

8 % “ 
23% “ 

90 

264 “ 

o.ioii 

0.1611 

0.1976 

0 2223 

0 2297 

Solubility of ! 
of sugai 
solves mg 

Fe 2 O s m sugar solutions 1 1. 
solution of given strength dis- 
;. Fo.Oj 

(Deussen, Z. anorg. 1905, 44. 414 ) 

Solubility of Fe 2 O s in IICl+Aq at 25°. 

% Sugar 

ms 1- 

at 4.i« 

10 

30 

50 

1 4 

1 4 

0 8 

2 0 

i i 



G FeaOam 
^10 com ^ of 

(Stolle, Z. Ver. Zuckennd, 1900, 50. 340 ) 

Calcined, 

Solubility ofjcalcined FejOj in acids at 25®. 

N-HC1 

4% hrs. 
21% “ 

45 3^ " 

0.0409 

0.1230 

0 2126 

0.5N-HC1 

2 % " 
JU" 

56^ “ 

0 0126 

0 0188 
0.0382 
0.0672 

Ao, 

Time 

g. FesO* m 

10 cm of the 

N-HF 

4 % hrs. 
43% “ 
122% “ 

0.0889 

0 2035 

0 2194 

0.25N-HC1 

2^ “ 

8% " 

24 “ 

142K *' 

! 0 0040 
0.0054 
0.0120 
0.0306 

N-HC1 

43% " 
139% “ 

0.0224 

0.1000 

0.1910 

equal vol. 
N-HCl+N-NaF 

2% " 
m “ 

72% “ 

216 

0.0444 

0 0640 
0.0743 
0.0757 
0.0766 

(Deussen, Z. anorg. 1905, 44. 413.) 

See also Ferric hydroxide. 

Min. Hematite. Rather easily sol in HC1 
+Aq, but not readily sol. in other acids. 

Mctairon oxide. 

See Ferric hydroxides. 

Ferroferric oxide, 6FeO, Fe a O s . 

FeO, Fe,0,=Fe a O, With insufficient HC1 
-t-Aq for complete solution, FeO is dissolved 
and FejOj left. (Berzelius.) 

Insol. in HNOi+Aq at the ordinary tem- 
perature. (Millon.) 

Insol. in acetone. (Naumann, B. 1904, 37. 
4329.) 

(Deussen, 1. o.) 

Solubility of Fe 2 0 3 in N-oxalic acid at 25°. 

Time 

1 « FfjO, m 10 ccm. of 

1 % hrs. 

m " 

22 “ 

94 " 

0.0310 

0 0790 

0.1960 

0 2326 

(Deussen,) I 



430 


I HON OXIDE ZINC OXIDE 


Solubility of Fc. 

Mlgill Wlllltl 

mg i-v.o 4 


'•IllutlOlls 11 of | 
“iti ninth ih-xiiivo 


iKtolIc, Z Vci Zuckcnnd 1000, 60 310 ) 


Min. yfngmhlr. Insol. m HNOa, but sol 
in hot HCI+Aq. 

Iron scujmoxide zinc oxide, FejOj, ZnO. 

See Ferrite, zinc. 


Ferric oxy bromide. 

Basic ferae bromides containing tluee 
equivalents, or less, of base to one of acid 
may be obtained dissolved in II2O. ( Ordway, 
Am. J, Sci. (2) 26. 202.) 

The most basic soluble compound obtained 
by throe months' digestion of FejOJIr, with 
FeoBi'c+Ai), is FejBro, 14Fc20s. (Bdchamp ) 


Ferric oxychlorides. 

(a) Soluble. FeaOcIIa dissolves m Fe 2 CI 6 + 
Aq. By digesting until the acid reaction of 
the chloride has disappeared a solution of 
Fe2Clc, 2Fe20 5 is obtained. (Pettenkofei, 
Repert. (2) 41. 289.) 

By digesting for several days in the cold, 
FcsChioFesOa is obtained, and still more basic 
compounds by further addition of Fe2O 0 H 0 . 
When the solution contains Fe 2 Cl», 12 Fc20j it 
gelatimBes, but still dissolves completely in 
H a O. The most basic soluble compound is 
FejCh, 20Fe 2 O 3 . (Bdchamp, A ch. (3) 67. 
296) 

If the digestion is carried on several weeks, 
a solution containing F02CI6 , 23Fc20j is ob- 
tained; this can be boiled and diluted with- 
out pptn , but Fe 2 OeHa is precipitated by the 
addition of very many salts. (Ordway, Sill 
Am. J. (2) 26. 197.) _ 

Solutions containing 10 or less molecules 
FejOa to 1 mol. Fe2CJ 0 can be dried without 
the oxychloiide becoming insoluble. (Ord- 

above solutions do not become cloudy 
by boiling or diluting, (Phillips.) 

A very dil. solution of Fe 3 Cl«j 10Fe s O» re- 
mains clear after protracted boiling, and may 
be boiled without decomp, even when Fe 2 Cl<i, 
20Fe 2 O 8 is present. (Bdchamp.) 

HNOj, and HCI+Aq form precipitates in 
the above solutions, which are sol. on addition 
of more H s O. H a S0 4 +Aq forms a precipi- 
tate insol. in II2O. (Bdchamp.) 

Fe2Cle, 9FeA is easily sol. in H 2 0, weak 
alcohol, and glycerine; but solutions are pptd. 
by small amts, of H 2 S0 4 , M 2 S0 4 , citric or 


tartaric acids, or 11 few drops of HC1, or 
IINOj+Aq (Jeannel, C It. 46. 799.) 

Solution? containing B mols Fe 2 0 3 to 1 mnl, 
FcoCl« arc completely pieeipitated by K-J30 4 , 
Na‘"S0 4 , MgSOi, KNO„ NaNOj, Zn(N0 3 ) 5 , 
KC’l, Nad, NH 4 C1, CaCl 2 , MgCl 2 , ZnCl 2 , 
KHi, 01 KSCN. (Beehamp.) 

Ha(N<)j)» docs not precipitate solutions of 
less than 1S-20 FcA to 1 FejClo. 

Pb(NOj)j 01 Pb(C 2 H 3 02) 2 do not precipi- 
tate solutions containing the compound 
Ft'tCk, 12Fe.iOs, but a mixture of the two 
salts causes complete precipitation, 

Solution has been obtained containing 116 
FojOj to 1 FcCle, probably owing to a forma- 
tion of soluble colloidal Fe 3 Oj. (Magnier de 
la Som cc, C R. 90. 1352.) 

Solubility determinations m the system 
FejOa, HC1 and H a O, show that at 25° no 
definite basic chloride is formed, but that the 
stable solid phase is one of a series of solid 
solutions c ty n W C1 and II 2 0. 

(Cameron, ■ ' 1 ’. ■ - , 11. 694.) 

t/1) Inso ! ( 1 ■ ■ ■ +9H2O. 

(1) By exposing FcCl2+Aq to air. Insol. 

H2O ; si. sol. in HCI+Aq. (Vittstem.) 

(2) From FeClj+Aq and IIN0 3 , Insol. 

1 H 2 0, and si. sol. in HCI+Aq, (Bdchamp ) 

2Fe2Clo, 25Fe20 3 +41H20. Insol m H s 0, 

(Bdchamp.) 

Fc 2 Clt, 2Fe 2 08+3H20. Decqmp. by H2O 
with residue of FeiOaJ si. sol. in dll. acids. 
(Rousseau, C. R 110. 1032.) 

Fo 2C1«, 3Fe20j. As above. (Rousseau, 
C. R. 113. 542.) 


Ferric oxyfluonde, 3Fe20 s , 2FeF 3 +4H20, 
Ppt. (Soheurer-Kestner.) 


Ferric oxysulphide, FegOs, 3Fe2S 3 . 

(Rammelsberg.) 

Iron phosphide, FeP. 

Very slowly (Freese), not (Hvoslef, A 100. 
99) sol. in hot HCI+Aq. Still more insol. m 
dil. H 2 S0 4 +Aq. (Freese.) 

Slowly sol. in HNOj+Aq, and easily sol. 
in aqua regia (Struve ) 

Insol in ammonum citrate+Aq; si. sol. 
m HC1. (Dennis, J. Am. Chem. Soc. 1894, 
16. 483.) 

Fe2P. Slowly but completely sol. in HC1, 
or dd. HsSCh+Aq Sol. m hot oone. H 2 S0 4 , 
in HN0 3 , and in aqua regia. (Freese, Pogg. 
132. 225 ) 

Insol. m all acids except in a mixture of 
nNOj and HF. (Maronneau, C. R. 1900, 
130. 657.) 

FeaP 4 . Very slowly sol. in hot cone. HC1+ 
Aq. 0.1 g. dissolves by 4 days’ heating with 
HCI+Aq; 0.3 g. dissolves in hot oone. H2SO.1 
in V/i hours; 0.4 g. in 2 hours in HNO s +Aq. 
Quite easily sol. m aqua regia on warming. 
(Freese.) 

Fe s P, Insol. in HCI, UNO, and aqua 
regia. Sol. m potassium hypobromite solu- 
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tiou. (Granger, Bull. Soc. 1S96, (3) 16. 
1OS0.) 

FejPi. Very slowly sol. in boiling IIC1+ 
Aii o Easily sol. m HN0 3 or aqua regia. 
(.Struve, .1. B. 1860. 77.) 

Mixture. (Freese, Pogg. 132. 225.) 

Almost msol. in aqua regiti. Sol. m fused 
alkali. (Granger ) 

FejP. Neaily msol. in dll. acids; rapidly 
sol in HNOs or aqua regia; doeoinp. by cone. 
HC1, or KOH+Aq. (Solmeider, J. B 1886. 
2020 ) 

Of the nine iron phosphides described the 
constitution has been established for only 
two, Fe 3 P and I<’e 2 P. 

Fe,P Sol. m cone. HC1. 

Fe,P. Sol. in hot aqua regia. Insol. in 
other acids. (Le Chateher, C. It. 1909, 149. 
709) 


Iron selenide, FejSe. 

Not attacked by IIN0 3 or acetic acid. SI. 
attackod by oonc HC1 Readdy attacked 
by aqua regia, Sol. m HF. (Vigouroux, 
C It 1905, 141. 829.) 

FeSe+aHjO. Sol. in HC1, HNO s , or 
HC 2 H 3 O a +Aq. Insol m alkalies, or (NILAS 
+Aq. (Reeb, J. Pharrn. (4) 9. 173.) 

FejSej. Sol. in. till. HC1, or HNO*+Aq with 
evolution of II 2 Se Sol m cone. HNO s +Aq. 
(Little. A 112.211.) 

FejSei. Decomp, by fuming HNOs. 
(Fonzes-Diacon, C. R. 1900, 130. 1711) 
Fe 7 Se8. Decomp, by fuming. HN0 3 
(Fonzes-Diacon, C. R. 1900, 130. 1711.) 

FeSe 2 . Insol, in oonc. HC1; decomp, by 
fuming HNOs. (Fonzes-Diacon, C. R. 1900, 
130. 1711.) 

Iron sUicide, Fe 4 Si. 

Difficultly sol. in HCl+Aq; easily sol. even 
in dil. HF+Aq. (Halm, A. 129. 57.) 

Fe 2 Si. Not easily sol. m cone. HC1 and 
HN0 3 but readily sol m HF. (Moissan, 
C. R. 1895, 121. 623.) 

FeioSis. Sol m hot HCl+Aq only when 
most finely powdered (Hahn.) 

FeSi 2 . N ot attacked by cone. HF or H 2 S0 4 
(Hahn.) 

Sol. in cold HF. (de Chalmot, Am. Ch. J 
1897, 19. 123 ) 

Existence questioned by Jouve, (Bull. Soc. 
1901, 26. 290-293) 

Fe 3 Si a . Sol m HF and in fused ICNO s and 
ICNaC0 3 . (de Chalmot, J Am. Chem. Soc. 
1895, 17. 924.) 


Iron amisulphide, Fe 2 S. 

Sol. in dil. acids with decomposition. (Arf- 
vedson, Pogg. 1. 72.) 


Ferrous sulphide, FeS. 

Decomp, by dil. acids, with evolution. of 
H a S and without separation of S, except with 
HN0 3 +Aq. 


+jcHjO SI. sol. in IliO, especially if hot. 
(Bgraelius ) 

1 1 11,0 dissolves 70.1 x 10" moles FeS at 
18°. (Weigel, Z. pliys. Ch. 1907. 68. 294.) 

Very violently decorap , even by dll. acids. 
Sol mlljSOa+Aq. Insol in II 2 S, or (NII 4 ) 2 S 
+Aq. SI sol. in Na.S, or K a S+Aci Sol. m 
Na«S or K.S +Aq. (de Koninck, Z. nngew. 
Ch. 1891. 204 ) 

Insol. in NII 4 N0 3| or NH 4 C1+Aq (Brett.) 
Not completely pptd. m presence of Na cit- 
rate (Spiller.) 

Contrary to assertion of Persoz, it can be 
nearly completely pptd. m presence of 
Na 4 P 2 0 7 by (NII 4 )-S+Aq (Rose, Pogg. 76. 
IS.) 

Sol. in alkali sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
and -stannates (Storcli, B. 16. 2015.) 

Sol m IvCN+Aq 

Insol in liquid NH S . (Franklin, Am. Ch. 
J 1898,20.828) 

Insol m methyl acetate. (Nauinann, B. 
1909, 42. 3790.) 


Solubility of FeS in HUg.tr solutions 1 1 
sugar of given strength dissolves nig. FeS 


mg tvs 



3 8 3 8 5 3 

7 1 9 1 7 2 

99 19 8 9 1 


(Stolle, Z. Ver. Zuekoruid. 1900, 60. 300.) 


Colloidal . — A very dilute solution has been 
obtained which coagulated vory readily. 
(Winssmger, Bull. Soc. (2) 49. 452.) 


Ferric sulphide, Fe.S 3 . 

Decomp by dil. HC1, or II 2 S0 4 +Aq with 
evolution of H>S, leaving a residue of FoS 2 , 
+1F|H 2 0. Sol. m NH 4 OH+Aq, also in 
alcoholic ammonia. SI. sol. in (NH 4 )»S+very 
dil Na 2 S 2 0 3 +Aq. (Plnpson, C. N. 30. 139.) 

Iron disulphide, FeS,. 

Insol in dil. HC1, or H 2 S0 3 +Aq. Decomp, 
by HNOj or aqua regia with separation of S. 
Insol in a 10% solution of alkali sulphide. 

Mm Pynle, Marcasite. Sol. in a mixture 
of Na 2 S and NaOH+Aq, Na 2 S+An, or mix- 
ture of Nn 2 S and NaSH+Aq; insol in cold 
NaSH+Aq. Marcasite is more easily sol. in 
above than pynte. (Becker, Sill. Am. J. (3) 
33. 199.) 

Ferroferric sulphide, Fe a S 9 or Fg 7 S 8 . 

Min. Pyrrhotiie. Sol. in dil. acids with a 
residue of B. Extremely sLowly sol. in a 10% 
solution of alkali sulphides. (Terreil, C. R. 
69. 1360). 
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lion iterrousi nickel sulphide, 2FeX, NiS. 
Mm. Pnitlnwhtr. 

Ferrous phosphorus sulphide, J'VS, I’.S. 
(Urizcllir - ) 

2FVS, I’jSj Slowly decomp by 11/). lu- 
sol. m boiling IlCl-i Aq; decomp. by aqua 
login. (Beraelmn, A. 46. 250.) 

Iron potassium sulphide (potassium sulpho- 
ferrite), K 2 FoA=K 2 S, Fe : S a 
Insol in cold oi hot 1+0 Violently at- 
tacked bv (111. acids. Not decomp by boiling 
with nlkal.es, alkali carbonates, or sulpludes+ 
Aq. Decomp bv KCN, or NiijS/lj+Aq. 
(PrciR, ,T. pr. 107. 16 ) 

K;S, 2FeH. (Schneider, Pogg. 136. 460.) 

Iron silver sulphide (silver sulphoferrite), 

Ag.S, Fe.Sa. 

Not attacked by dll. HCl+Aq, decomp. by 
cone HCl+Aq. f Schneider.) 

2Ag»S, FeSj I Schneider, Pogg. 138. 305.) 
AgiS, 3FeS, FeS a . Alin <S7o ntmgitc De- 
eomp. by aqua icgia. 

Iron sodium sulphide (sodium sulphofemte), 
Na 2 Fe 2 S 4 +4l+0. 

Insol in I+O Decomp. by very dil. acids 
(Schneider, Pogg 138. 302.) 

Iron sulphophosphide, Fc 2 PSj 
A ttacked by acids at 100°. Decomp. by 
boiling NaOH+Aq. (Ferrnnd, A. eh. 1S99, 
(7) 17. 410.) 

Ferrous tellunde, FeTe. 

Insol. in H 2 0; sol. in acids (Fabre, C. R. 
106. 277), 

Kermes. 

See Antimony (j (sulphide. 

“ Knallplatin ” compounds. 

See Fulminoplatinum compounds. 


Krypton, Kr 

Absorption by l+O at t°. 

e Coefficiuiitut ubsurptionlilot by two 

0 0 1249 0 1166 

10 0 0066 0.0877 

20 0.0788 0.0670 

30 . 0.0762 0.0597 

40 0 0740 0.0661 

50 0.0S23 0 0610 

(Antropoff, Roy. Soc. Proc. 1910, 83. A. 480.) 


Lanthanic acid. 

Barium wc/dlanthanate, Bnd+LaAiOa. 

( Basket ville, .1. Am Cliem. Soc. 190F, 26. 
70 ) 

Lithium wrtf/lanthanate, LlHoLaAB+21+O. 
(Uaskerville ) 

Potassium me/danthanate, .KI+La,r,0 1 s + 
151+0. 

Decomp. by II 2 0. (Baskerville.) 

Sodium i/iefrdanthanate, NaIIoLa60is+ 

41+0 

Almost lusul. m I+O, but decomp. by it 
(Baskerville ) 

Disodium /e/rolanthanate, Na 2 La 4 0 7 . 

Insol. iu HA (Baskerville.) 

Lanthanlcotungstic acid. 

Ammonium lanthanicotungstate, 2(Nl+) 2 0, 
La s 0 3 , lOWOo+lGH.O. 

Ppt Insol. in I+O (E. F. Smith, J Am. 
Cliem Soc 1904, 26. 1481 ) 

Barium Lanthanicotungstate, 5BaO, LaA, 
16\V0„+16l+0. 

Ppt (E F. Snutli ) 

Silver lanthanicotungstate, 6Ag s O, La 2 0 3 , 
16AVO,+4HA 

Very insol. in H 2 0 (E F Smith.) 
Lanthanum, La 

Slowly dteeomp. cold, rapidly hot H a O. Not 
attacked by cold cone. H2SO4, but energet- 
ically by cold cone. HNOs+Aq. Sol. in dil, 
acids. (Hillebrand and Nortdn, Pogg. 155. 
633.) 

Lanthanum bromide, LaBr 3 +7H 2 0. 

Easily sol. m H 2 0, Not very sol. in ab- 
solute alcohol. Insol m ether. (Cleve, Sv. 
V. A. H. Bih. 2. No. 7.) 

Lanthanum nickel bromide, 2LaBr 3 , 3NiBr 2 + 
18HA 

Deliquescent. (Frerichs and Smith, A. 
191. 355.) 

Lanthanum zinc bromide, 2LaBr s , 3ZnBr 2 + 
36H a O. 

Very deliquescent. (F, and S.) 

Lanthanum carbide, LaCj. 

Decomp. by H 2 0 and dil. acids. (Petters- 
son, B. 1895, 28. 2422.) 

Sol in cone. H 2 SO< and dil. acids; insol. iq 
cone. HNOj. 
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Sol in fused oxidizing agents; decomp. by 
HD at oidinary temps. (Moissan, C. R. 
1890, 123. 149 ) 

Lanthanum chloride, LaClj. 

Anhydrous, Deliquescent. lUermann.) 
Insol. in acetone. (Naumann, B. 1904, 37. 

"*4-7 1 a II;0. Not deliquescent. (Zsoliiesche.) 
Easily sol. in alcohol. (Hmmann.) 

Lanthanum mercuric chloride, 2LaCl a , HgClj 

+«/ 3 H 2 0. 

Not deliquescent. Very sol, in H 2 0. 
i.Marignac, Ann. Min. (5) 15. 272.) 

Lanthanum stannic chloride. 

Sec Chlorostannate, lanthanum. 

Lanthanum fluoride, LnF 3 +-H 2 0. 

Precipitate. SI. sol. m HCl+Aq. (Clove.) 
Lanthanum hydrogen fluoride, 2LaF s , 3llF. 

Precipitate. (Frerichs and Smith, A. 191. 
37)5 ) 

Does not exist. (Cleve, B. 11. 910.) 


Lanthanum hydride, La 2 H 3 . 

Decomp, by dil. acids. (Winkler, B. 24. 
1906.) 

LaH s . Decomp, by H 2 0. Sol. in acids 
with evolution of H 2 Decomp, by alkahs 
(Muthmann, A. 1902, 325. 2G6.) 

Lanthanum hydroxide, LaDuHo. 

Insol. in H 2 0; easily sol. in acids, insol. in 
KOH, or NaOII+Aq. 

Sol. m citric acid. (Baskerviilo, J. Am. 
Cliem. Soc. 1904, 26. 49.) 


Lanthanum zinc iodide, 2LaIj, 3ZnI s +27H a O. 

Very sol. in H 2 0. (Frerichs and Smith, A. 
191. 358.) 

Lanthanum nitride, LaN. 

Dccomp. by H 2 0 with evolution of NH S . 
Sol. in mineral acids. Decomp, by alkali. 
(Muthmann, A. 1902, 326. 275.) 

Lanthanum oxide, La 2 O s . 

Easily sol., even when ignited, in mineral, 
and acetic acids (Hermann ) 

Sol. m boiling cone. NH 4 C1+Aq. (Mos- 
ander.) 

Sol. in cold cone. NH 4 N0 3 +Aq. (Damour 
and Deville ) 

Insol. in (NH 4 ) 2 C0 3 +Aq. (Mosander.) 
Insol. m acetone. (Naumann, B. 1904, 37. 
4329.) 


Lanthanum peroxide, La 4 Oo. 

Sol inllCl, H 2 S0 4 , HNO„, andHC 2 H,O a + 
Aq with deoomp. (Cleve, Bull. Soc. (2) 43. 


359.) 

La s O t +xH s O. Unstable. 
H 2 S0 4 -j-Aq with decomp, 
anorg, 1899, 21. 71.) - 


Lanthanum oxybromide, LaOBr. 

Ppt. ( Frerichs and Smith.) 

Lanthanum oxychloride, 3La 2 0 3 , 2LnCIj. 

Insol. in II 2 0. Difhcnltly and slowly sol. 
in HC1, or IINOj+Aq. (Hermann.) 

LaUCl. Boiling 1I 2 U dissolves only traces. 
(Frericlis and Smith.; 

Lanthanum sulphide, La 2 S 3 . 

Decomp, by H 2 0 and acids. (Didier.) 
Lanthanum disulphide, LaS 2 . 

Decomp, by lient. (Biltz, Z. anorg. 1911, 
71. 435.) 


in cun tit pl with HaO anti *ur irco from COj, 
gnt‘3 a solution ui Pbt) which turn* litmus blue anti 
turmenc roil, ami is turned brown with IIsS 
HaU which him been boiled docs not ilm>olvo Ph if 
there is no access of uir When shaken up with uir lfc 
dissolves 0U1 to 0 PhO in 2 hours Pure spring 
water, containing l a i grains salts in 2 pounds ITa< ) nmC 
no CO2, when conducted though n lend pipe 130 feet 
long, dissolves so much lead that it turns brown with 
HsS (.Vurke, Phil Muir .1 5. S 2 > 

CO3 01 small amts uf salts prevent the solution of 
Pb 1 vol list) with \ol. COs dissolve* only a tmeo 
of Pb, Spung IIsO, containing m lOncraiula 1.21 
grains NaOl and CaCb, tad ft 1 grams CaCOa dissolved 
in C’Ua, docs not dissolve loid. ( Vorke ) 

If the amt of >nbs in polutmn equals 5^ tho amt of 
H:0, and cspumJh if thev ait* carbonates, very slight 
amts, of Pb are di*»soh»d ichneumon, Phil Mag. J 
21 13S) 

CnCOs di^oktd in CO* water di creates the solu- 
bility of Pb more than unv other salt 
i Distilled HjO, quiet h sj 

. , 0 ^tJi>iv*dorff, Pugg, — 

Water of 2° hardness docs not tukc up enough Pb to 
become injurious (Clarke, J, B 1856 00S ) 

Sulublo carboimtcs increase the solubility of Ph jn 
HsO (Nevins, O C 1851 dOS) , especially (NHOjCO*. 
(Bottler) 

Presorn e of HsSUi decreases the wjlubilltv of Pb 
(Ilorsford, Chem Guz 1849 247 ) 

HaO containing KaSOi takes up onlv ft tmeo of Pb. 
(Wotzlar, tfohw .1 54 324 ) 

Presence of sulplmtes diminishes (Chmtuson) , does 
not diminish (Graham, Miller, and Hoffmann), the 
action of HaO on Pb. 

C’uSO 4 pioteets Pb, but it w attacked, by much 

MfiSOi (Ni'un^) 

NaCI+.\q dissolves onlv a trace of Pb 

pt. of a chloride in HaO is not Bufhcient to pre- 
vent the solubihtv of Pb in HaO (Christnson ) 
Presence of chlorides increases the solubility (Gra- 
ham, Millei, and Hoffmann, Nevins ) 

IlaO containing KNO3 does not corrode Pb 
NitrateB hinder tho action of HaO (v Bonsdorff ) 
itrates increase the action of Hit) (Graham, Miller, 
id Hoffman ) Nitrates have no influence. (Korating ) 


10 lbs. of H 2 0 dissolved the following amts, 
from Pb pipes in 24 hours: if distilled H a Q+ 
1% Na 2 C0 3 , 0.38 grain Pb; if Duna water, 
0.19 gram Pb; if canal water, 0.15 grain Pb; if 
distilled HjO+1% NH 4 N0 3 , 0.15 grain Pb: 
if hard well water, 0 04 grain Pb; if distilled 
H 2 0+1% KN0 3 , 0 01 grain Pb (Kersting, 
Dingl. 169. 183.) 

200 1. Manchester drinking water dissolved 
2.094 g. from 1 sq metre Pb in 8 weeks; 9 I. 
well water dissolved 1.477 g. from 1 sq. metre 
Pb in 8 weeks; 11 1. distilled H 2 0 containing 
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are dissolved 110 000 a. from 1 si), me tie Pit 
m 8 necks; distilled 1 1..1 > five fiom air dis- 
solvtxl 1 820 a- fr<un 1 sq metre Pb ill 8 
weeks, sea water deisuK ed 0.003 g from 1 sq 
metre Pb in S weeks. (Culvert anil Johnson, 
O. N. 16. 171.) 

A lead pipe taken up in Paris, which had 
been exposed to action of ordinary 11.0 for 
200 years, was found perfectly smooth and 
uneorroded, (Belgraud, C K 77.1055.) 

Pb is attacked by all waters, hard oi soft, 
even highly calcareous water dissolves some 
lead. (Mayenyon and Bergeret, C It. 78. 4S4 ) 
Pure distilled H 2 0 does not act on Pb, but 
extremely small quantities of NH 3i FIN0 3 , 
etc. cause an action; but for this action on Pb 
the presence of air and CO; is also required. 
(Stallman, Dingl 180. 306 ) 

100 ecm. distilled II..0 dissolved 3 mg from 
ll.S sq cm. lead m one week when air with- 
out COs was passed through the solution 8 
mg. were dissolved when the air contained 
COa (Wagner, Ding] 221. 260.) 

Action of dil salt solutions on lead In 500 
com. of the solutions containing salt, blight 
sheets of lead of 6000 sq. metres’ surface were 
so suspended that the liquid readied all parts 
of the metal without hindrance, and the amts, 
dissolved determined after 24, 4S, and 72 
hours of action. 


Salt 

GmmmoH 
salt pur 

Dissolved Pb 1 
pur litre 

72 lira 

nh,no 3 

0 020 

13 0 


35 


o.aio 

15 0 


32 


0 oso 

15 0 



/ 

KNO3+ 

ro 020 




1 

NaNO s 

(0 050 

2.0 

2 0 


I 

'KNO.+ 

f 0.040 




1 

Na 2 S0 4 

to 212 

0 8 

1 0 



’ KNOs-f- 

/ 0 045 




1 

KsCOj 

\0 308 



0 3 


’ KNOs+ 

f 0 070 




1 

IC,S0 4 

(0 504 



0.5 

CaSOi 

0 252 

0 4 


0 8 


0.408 

0 4 

1 0 


ICjCO , 

0.310 



0^2 


0 516 



0 2 

CaClj 

0 250 

0 5 

0.5 

0 5 


0 510 

0 3 


0 4 


Na 8 Sp 4 

0 200 



0.8 


0 400 



0 5 

/NH 4 NO,-l- 1 

ro 020 




1 c&cij 

to. 060 

... 


1.8 


NH4NO3 + 

'0 020 





KjCO>-f 

■ 0 100 



0 4 


Na 2 SC>4 

0 200 





' Na 2 S0 4 -|- 

0.200 





K 2 C0.+ 

0 040 



0.1 


CaCl, 

0.100 




Water from L. Katrine 

1 0 

1.0 

1.5 

Distilled water 


2 0 

2 0 

3.0 


(Muir, G. N. 26. 294.) 


Action of salt solutions on ll.S sq. cm Pb 
m one week while air either with oi without 
CO. was passed through the solution 
Solubility of Pb in salt solutions 


100 com- solutions containing the given amts, 
salts dissolve Pb m mg, •— 


- 

luTST 

jnp Pb dif-soKerl 

without CO* 

iwlh C’U, 

KC1 

I 0 5 

21 

12 

NaCl 

0.5 

21 


NH 4 CI 

1 0 

12 

5 

MgClj 

0 83 

20 

35 

KjSO« 

1 0 

0 

0 

KNOj 

1 0 

14 

. 20 

Na 2 COj 

1 0 

0 


NaOH 

0 923 

430 


Ca0 2 H 2 

Saturated 

137 



(Wagner, Dingl. 221. 260 ) 


Solubility of Pb m salt solutions. 

26 sq. cm. were acted upon by a solution 
containing 0 2 g. salt m a litre for 21 days. 

Three senes of experiments were earned on 
I In corked flasks. II. In beakers covered 
with porous paper; diameter of mouth of 
beaker =116 cm. III. In basins covered with 
poious paper; diameter of mouth of basin = 
14.5 cm. IV In corked flasks with constant 
current of air. V. In beakers half filled and 
covered with porous paper, the lead being 
suspended so that equal amts, of surface were 
above and beneath the liquid 
The amts, m mgs. of Pb dissolved w r ere as 
follows; — 


S’llt UHL-ll 

I 

II. 

III 

IV 

V, 

NIDNOj 

1 8 

4 0 

16 0 



KNOj 

1 6 

0 5 

6.0 

1 5 


CaClj . 

3.0 

2 S 

5 5 

3 5 

3 5 

(NIRhSO* . 

0 7 

1.3 

16.0 

5 0 

2.5 

, k.co 3 

0.3 

0 3 

0.7 

0 6 

0.3 

Dist. HaO 

1 5 

0 8 

4.2 

2 0 



(Muir, Chem. Soo. 36. 660.) 


HaO sat. with CO, dissolves 0.012 g. Pb to 
a htie in 3 days (Marais, C. R. 77. 1529.) 

Action of H 2 0 charged with CO, under 760 
mm. pressure on Pb. 3 mg. of Pb were dis- 
solved per litre in 24 hours, and the amt. was 
not increased by further action The addition 
of 100 mg K 2 CO 8 +20 mg. NIRNO, to a litre 
prevented all action. 

Action of H a 0 charged with C0 2 under 6 
atmos. pressure on Pb, 

14.8 mg. were dissolved per 1. m 24 hours, 
and 24 mg, per 1. in 48 hours. 

Action of various salt solutions added to 
above solution of CO, were os follows; — 




"port 1 * 

mg Pb 
o nft,r 

hssolvetl 

Ix 2 C0 3 . . 

80 

13.2 

32.0 

Ix a co, . . 

160 


6 0 

CaCI 2 

160 

32.0 

44.0 

NH<NO, . 

16 

5.0 


NH4N0 8 

40 

10.0 

35.0 

Distilled II a O . 


14.8 

24 0 


(Muir, C. N. 33. 125.) 


The corrosion of Pb by ordmnry distilled 
HjO depends upon the presence of CO 2 and 0 
If the dissolved C0 2 is double the amt. of the 
dissolved 0, the action is most energetic. 
When COj is wholly absent and 0 present, 
the action is very slight, and when the H a 0 
contains 1JA or more vol % CO a with normal 
amt. of oxygen, there is no visible corrosion. 
Pure distilled HnO containing neither 0 nor 
COs has no action on Pb In the above ensos 
the greater part of the Pb remains 111 the 
form of a white ppt. or crust on the Pb, but 
in the case where O and C0 2 are both present 
in the ratio of 1 : 2, very small amts, of Pb 
go into solution in a few days, the amt., how- 
ever, diminishes on standing. As the amt. of 
C0 2 mcreases, the amt, of Pb dissolved in the 
H a 0 also increases. 

NII4OH alone does not protect Pb from 
corrosion, but when in combination with C0 2 
the action is much diminished 

Ca02H 2 , and NaOH+Aq attack Pb much 
more actively in absence of CO. and presence 
of air. In absence of dissolved 0 neither 
Ca0 2 H. nor NaOH attacks Pb. 

Na 2 C 03 -(-Aq in absence of C0 2 attacks Pb 
slightly, but NaHCOj-f-Aq has not the slight- 
est action. 

CaH 2 (COs) 2 +Aq also has not the slightest 
action on Pb, and the presence of CaCOj and 
C0 2 wholly prevents H 2 0 attacking Pb 

CaS 04 +Aq in presence of ah' forms a crust 
on Pb, but no Pb is found in solution, but if 
air is excluded there is no visible action. Pres- 
ence of CO 2 causes a strong corrosive action. 

H a 0 containing CaSCb and CaH a (C0»)2 
does not attack Pd 

The above reactions are not in the least 
altered by the presence of moderate amts, of 
nitrates, ohlondes, or ammonium, or organic 
compounds; but ammonium salts in excess 
have a strong solvent action on Pb. (Muller, 
J. pr. (2) 36. 317.) 

See also an extended report of the action of 
H a 0 on Pb made to the Water Committee of 
Huddersfield, England, in 1886, by Messrs. 
Crookes, Odlmg, and Tidy. 

Very extended researches are published by 
Comelley and Prew (Jour. Soc. Chein. Ind. 7. 
15), of which only the general conclusions can 
be given here. 


The action of slaked lime, limestone, sand 
calcium silicate, mortar, etc., was tested . The 
results were us follows — 

1 In nearly all cases the corrosion is gi eater 
with free exposure to the air than when air is 
excluded. The difference is especially great 
in those cases where the greatest action on the 
lead takes place. Aluminum hydroxide and 
blue clay fonn exceptions, and exert a greater 
corrosive action when air is excluded. In the 
case of CuC0 3 , old mortar, CiuSiOj, or a mix- 
ture of CaC0 3 and CilOjH,, the exclusion or 
presence of mr makes no appreciable differ- 

KN0 3 +Aq shows a peculiar behaviour. In 
the presence of air it acts nearly as much on 
the Pb as pure UjO, but when air is excluded 
it exerts nearly as much retarding action as 
CaSiO, 

2. In the presence of air the action of II 3 0 
on Pb is considerably increased by the pres- 
ence of NH 4 N 0 3 or CaOjH,, with exclusion of 
air, by CaSCh, also by a mixture of CaO ; H« 
and sand. All the othei investigated sub- 
stances, even KN0 3 , hinder the action of 1I 3 0 
on Pb either with or without exclusion of air, 

3 CaO.II 3 -(-Aq exeils in all eases a much 
greater corrosive action than pure II«0, and 
although this action is diminished by sand 
yet fresh mortar very quickly destroys lead 
pipes when m contact therewith. Old mortar, 
on the other hand, and also G’aHiOs ana 
CaC0 3 . have a protective action 

4. Tile fact is very important that sand, 
CaC0 3 , old mortar, CaSi0 3 , and a mixture of 
sand and CaC0 3 afford considerable protec- 
tion to lead against H.O. A mixture of lime- 
stone and sandstone has more effect than the 
two substances separately. 

5. CaSiO, totally prevents the corrosive 
action of KNO a and NIHNOj, so that the 
lead is not attacked by solutions of those salts 
any more than by H 2 0 containing CaSiOj 
alone. Sand, ana a mixture of sand and 
CaC0 3 have a similar effect, but not to such 
a degree. 

6. The protective influence of CaCOs does 
not appear to depend on the presence of C0 3 
and the formation of CaH 2 (C0 3 ) 2 . 

7. MgC0 3 prevents the corrosion of Pb os 
much as CaSi0 3 (Caraelley and Frew, Jour. 
Soc. Chem. Ind 7. 15 ) 

Pb m contact with Zn or Fe is protected 
thereby fiom the solvent action of H 3 0, and 
m fact the action is nearly null. S 11 , on the 
other hand, mcreases the action. This is of 
importance in regard to the use of tm-coated 
lead pipes 

The presence of Ca salts does not influence 
the action of the H a 0 on Pb, hard or soft H a 0 
provided it contains GO- having a strong 
corrosive action. Removal of air from H 2 0 
diminishes the solvent action. Simple filtra- 
tion will remove all Pb from H a 0 if suit- 
able filters are used. (Flogel, J. B 1888. 
2645.) 



i,K\n 


iii htumn corrosive lmt vi tv strongly when CuSO., is also present, 
fiv mill'll wetkciied I I„( 'i containing CO» nisi) corrodes Pb. The 
ti ( \iO >■, m ombonfc conclusion was drawn that the absenco of ac- 
tuv <if Milphatcn in- turn of 1I;0 on Pb m lead tapes is due to the 
not appiemblv at- pi escape of traces of (JaHilCOiJj, (Barbaglia 
v of rhlntlde.s alone, and Gucci, 0. 0. 1888. 031 ) 

il> in II»<) containing various Boluls m solution. 


WuUru id 

-7- 

ts of load 

per 100,0 

11,0 

Water alone, uufiltoml 

Water alone, iilti'red 

Water containing 0 949 g. NaCl per 1 , unfilteved 
“ 11 “ “ “ “ filteied 

Water eontaming 0 49 g. Nii-SO, per 1., unhltered 
" “ “ “ *‘ “ filteied 

8 10 

3 00 

1 30 j 
0 08 

3 41 

2 05 

13 98 
4.00 

2 73 

1 50 

0 S3 

3 41 

8 19 

2 07 

0 68 
0.G7 
2.05 
1.64 

4.09 

2 32 

4 04 

1 36 

1 84 
1.77 

CaHCOj+Ai; eontaming 0.04 g. CaO ns carbonate per 1 
CaIICOj+Aq with NaCl 

CaIIC0 3 +Aq with Nu 2 S0 4 

CaBOi+Aq eonfmmng 0.095 g. C11O us sulphate per 1 
CaSO<+Aq with Nu('l 

Cn.SOi+Aq with Na 2 S0 4 

2 15 

2 05 

2 IS 

0 83 
5.40 
1.78 

3.14 

3 41 

3 32 
0.83 

6 57 
5.87 

2 63 

2 35 

2 05 

3 41 

3 51 

3 69 

5 70 
3.40 

3 16 

1 35 

1 50 
1.77 


Column 1 gives the numbers for distilled water fiee from air: column 2 for distilled water 
aerated by agitation with air; column 3 for water continuously aerated by passing 1 litre 
of tur through it tier hom ; column 4 for distilled water through winch 1 litre of air and 400 
co. of CO; were passed per hour throughout tho experiment. (Antony and Benelli, Gazz. 
oh. it. 1800, 26, (2) 97 and 352.) 


Almost insol in cold HCl+Aq, and only si 
attacked when boiling Completely sol in 
HNOs+Aq if not too cone., but presence of 
IisSOi or HC1 diminishes the solvent power 
to a great extent (ltose ) 

Granulated Pb is si. sol. in eonc HCl+Aq; 
addition of PtCL makes the action very ener- 
getic, Dil. HCl+Aq may also be used with 
PtCl 4 . (JVIillon, C. li. 21. 49.) 

HCl+Aq of 1.2 sp. gr., with Pb, gives off 
H at ord. temp., more abundantly when 
heated. Evolution of II is hastened by plac- 
ing Cu m contact with the Pb. (Stolba, J. 
pi 94. 113 ) 

Quickly decomp, by hot HCl+Aq, slowly 
by cold, ("Sharpies, C. N. 60. 120.) 

Scarcely acted upon by boiling cone. HC1+ 

Sol, m aqua regia 

HNOj+Aq is the best solvent, but Pb is 
as good as insol in a mixture of HNOa and 
H2SO4. (Berzelius.) 

Not acted upon by very cone. HNOj+Aq. 

Pb is only si. attacked by HNOj+Aq of any 
strength below' 15°. Above 16° it is, most 
rapidly attacked by a rather weak acid. 
(Montemartini, Gazz. ch. it. 22. 307.) 

Action of H a S0 4 on Pb. 

H.SO4 of 1.842 sp. gr. dissolves 201 g. from 
1 sq. metre pure lead at ordinary temp, 
(time?), and HjSO< of 1.705 sp. gr. dissolves 
only 59 g. 

Blight impurities m the lead lessen this 


solubility. (Calvert and Johnson, Chem Soc. 
( 2 ) 1 . 00 .) 

Strongly attacked by 99,8% H 2 S0 4 at ord. 
temp, with exclusion of air. (Lunge, Dmgl. 
261. 131.) 

"When 0.2 g. pure Pb w r as heated with 50 
ccm. H«SOj of 60° B. there was no appreciable 
action below 175°. At 230-250° all the Pb 
was suddenly converted into PbS0 4 , which 
dissolved. (Bauer, B. 8. 210.) 

Load is slowly attacked by pure cold cono. 
H 5 SOi+Aq (99 78% H,S0 4 ). Lead vessels 
which held the H»S0 4 were gradually de- 
stroyed by long standing (Napier and Tat- 
loek, C. N. 42. 314 ) 

H 2 SO(+Aq (20%) does not evolve H under 
the same circumstances. (Stolba ) 

Sol in IICoHaOa+Aq when m contact with 
the air. 

_ Strong NHiOH+Aq does not dissolve 
litharge; but lend immersed m NHiOH+Aq 
3 days gives an ammonia solution containing 
00139% lead. (Endemann, Am. Ch. J. 
1897, 19. 892.) 

Somewhat sol. in NaCl+Aq. (Eeichelt, 
Dingl. 172. 165.) 

NaCl+Aq attacks Pb at high temp. 
(Lunge, l. c .) 

Action of KClOs. KC10 s +Aq (6.3% 
KClOj) oxidised 64.31 g. Pb from 1 sq. metre 
surface by boiling 7 hours; KC10 8 +Aq (25% 
KClOj) oxidised 151.12 g. under same condi- 
tions; and Ca(CIOj);, CaCL+Aq (20° Baume) 



LEAD BROMIDE 


id Ca(C10i)i, CaClj+Aq (20° I Lead bromide, PbBr 2 . 
obtained by passing Cl 2 through , so j m ^ , u(] 


C'aOsIIj+Aq, oxidised 487.70 g. (Lunge and or'inlbO eon 
Deggeler, Jour. Soc. Chem. Iud. 4. 31.) rLowia") 

Insol. in liquid NH 3 . (Gore, Am. Ch. J. i l. II .O di 
1898, 20. 828.) tion of IIBr 

Sol. in a solution of K m liquid NH,. | urtlu-r -i. 
i Kraus, J Am. Chem. Soo. 1907, 29. 1562.) brand con Pin 
i ,, com. oleic acid dissolves 0.0592 g. Pb m PbRrl. Thi' 
6 days. (Gates, J. phys. Chem. 1911, 16. ( C. It. 


or in 11,0 containing IIC1, IINi> 3 , or IIC 2 II 3 0 2 
(Lowig ) 

1 1. II X) dissolves 6 g PbHr, at 10°, addi- 
tion of IIBr causes a ppt. which mlissolvea 
on further addition of IIBr 1000 pts. of a 
liquid containing 720 pts IIBr dissolve 550 g. 
PbBr,. This solubility increases bv heating. 
( Ditto, C. R. 92. 71,8 ) 


Solubility of Pb in petroleum. , 

If b.-pt. is under 230°, only slightest trace 
is dissolved ill 4 months, if 230-300°, 0 0026% 
in 4 months; if over 300°, 0.0244% in 4 months . 
in 4 months; if over 300°, 0.0244% m 4 


Solubility m 100 g H»0 at 


Solubility of Pb in commercial oil of turpen- 


Fresh oil of 
turpentine 
Old oil of tui- 
pentine 
Fiesli oil of 
turpentine 
Old oil of tur- 
pentine . . 

Fresh oil of 
turpentine 
Old oil of tur- 
pentine 

Fresh resin oil 


SI. sol. in II 2 0. 

8 34 x 10 1 grain, are dissolved in 1 liter of 
sat solution at 20°. (Bfattgcr, Z phvs, ch, 
1903, 46. (.03 ) 


(Engler and Ivneis, Dingl. 263. 193 ) 

Pb is strongly attacked by oil of turpentine 
(Am. Chem. 4. 2S9.) 

The fatty oils dissolve Pb in considerable 
amt. (Macadam, J. B. 1878. 1169.) 

Not attacked by sugar+Aq. (Klein and 
Berg, C R. 102. 1170 ) 

Lead potassium amide. 

See Potassium ammonoplumbite. 

Lead azoimlde, basic, PbO, PbNu. 

Insol. in H a O. (Wbhler, B. 1913, 46. 2054.) 

Lead azoimide, PbNu. 

Insol m cold H 2 0 ; much less sol. in boiling 
H 2 0 than PbCl 2 1 1. H 2 0 dissolves about 
g. PbN«. Easily sol. in warm HC 2 Hj0 2 +Aq. 
Insol. m cone. NH 4 OH+Aq. (Curtius, B. 24. 


0 001 39.11 

0 01 39 87 

0.051 42 56 

0 04 KN0 3 -(- 

0 01 HNOa 42 77 

(von Ende, Z. anorg, 1901, 26. 102.) 

Slowly sol. in cold, easily in warm NILC1, 
or NIljNOj+Aq (Wittstem.) 

Not pptd. in presence of Na oitrate. 
(Spiller.) 

Insol. in H a O containing Pb(N0 3 ) 2 . (von 
Ende, Z. anorg. 1901, 26. 159.) 

Insol. m benzene. (Franchimont, B. 16. 
387.) 

Moderately sol, m liquid NH S . (Franklin, 
Am. Ch. J. 1898, 20. 828.) 

Insol in benzomtrilo. (Naumann, B. 
1914, 47 . 1370.) 

Insol. m methyl acetate (Naumann, B. 
1909, 42 . 3790); ethyl acetate (Naumann, 
B. 1910, 43 . 314.) 

Difficultly sol. in acetone. (Naumann, B , 
1904, 37 . 4328.) 



1.P.V1) 11\ 1)H( K ;I’N BllDMIDF. 


Lead hydrogen bromide, oPlillij, 21IBv + 

1011 , 0 . 

Sul.nillUr-l-Vq. (Dvtte.C li 92.71s) 
Lead magnesium bromide, PbBij, 2MgBr 2 + 

Veiv dehiiueM'ont,. Deemnp immediately 
teohol. tOltnaiid Dmses, Aieli. 


by HaO or nleohol. 
Pbnim. 229. 5 S5.) 


Lead potassium bromide i potassium bromo- 
plumbite, PbBi s , KIlr+HjO. 

I Remsen anil Heitv, Am C'h. .1. 14. 124 ) 
+-H,0. (Wells, Sill. Am. J. 146. 129.) 
PbBr,, 2KBr Sol in a little 11,0 without 
decomp , but deeomp. by an excess with 
sepamtion of PbHr. (Lowig.) 

+HaO. (Wells, Sill Am J 140. 129.) 
2PbBr,, KBr. (Wells.) 

Lead potassium pet bromide, Iv 3 Pb 2 Bri+ 



Lead rubidium bromide, PbBi>, 2UbBi + 

1 jn,o. 

(Wells, Sill. Am. J. 146. 34.) 

2PbBr 2 , RbBr (Wells) 

Lead sodium bromide. 

Decomp by HsO. (Lowig ) 

Lead bromochlonde, PbBrCl=PbBr 2 , PbCla. 

Can be recrystallised fiom H 2 0 without 
decomp. files, C N 43. 216.) 

3PbCl 2 , PbBra. Sol m H.O with decomp. 
Sol. m HC1 and in HBr. Insol m cold al- 
cohol, si. sol, in boiling alcohol. (Thomas, 
C R 1899, 128. 1236.) 

Lead bromoiodide, PbBiI=PbBr 2 , Pbl 2 . 

Decomp. by H s 0. Cryst. fiom a solution 
of Pbl 2 in HBr. (Grissom and Thorp, Am 
Ch, J. 10. 229.) 

3PbBr 2 , Pbl». Decomp by H.O. (Thomas 
C. R. 1899, 128. 1236.) 

OPbBr., Pbl.. (G. and T ) 

Lead bromosulphide, PbBr., PbS. 

Properties as chlorosulphide. (Parmentier.) 

Lead chloride, PbCl 2 . 

Slowly sol. in 1JS pts HaO nt nnd in n rauel 

»n,..|lll>r nimntit) of hot HaO (DllcImC 1 

d anil 22 pts lmt HsO (Wittstem: 


100 pts. H a O dissolve 0.9712 pt. PbCla at 
20°. (Formdnek, C. C. 1887. 270.) 

100 pts. H 2 0 dissolve 0.946 pt. PbCla at 
17,7°. (Bell, Chem. Soc. (2) 6. 355.) 

Sol. in 105.2 pts. H a O at 10.5°. (Bell, C. N. 


100 pts. II O dissolve 0 8 pt. PbClj at 0°, 
.is pts. at. 20°; 1.7 pts at 40°; 2 1 pts. at 
5’; ;{.] pts. at, 80°. ( Ditto, C. R. 92. 71S.) 

1 1. HjO dissolves 38.80 millimols. PbCl a sit 
.7 2" ( vnn Kiltie, 55. anorg. 1901, 26. 148.) 

9 61 \ in 1 gum nr dissolved m 1 litoi of 
it solution at 20° (liotfger, 55. phya eh. 
903, 46. b()3 ) 

Solubility m H 2 0. 

100 g. H 2 0 dissolve g PbCla at t° 


1 0842 
1 3244 
1 5673 

1 8263 

2 1265 

2 6224 

3 1654 
3 3420 


* By extrapolation. 

(I.ichty, J. Am. Chem Soc. 1903, 26. 474.) 

33 6 millunols. Pb are dissolved in 1 liter 
H 2 0 at 18° (Pleissner, C. C. 1907, II 1056.) 

1 1. HaO dissolves 77.76 milliequivalents 
PbCla at 25°. Sp. gr. of the solution 25°/4° = 
1.0069. (Harkins and Wimunghoff, J. Am. 
Chem. Soc 1911, 88. 1810.) 

0.03SS mol. mg. PbCla are sol in 1 1. H 2 0. 
(Ixernot and Pomiho, Soc. R. Napoli, 1912, 
(3). XVII, 353 ) 

A colloidal modification is sol. in hot water 
to give cryst. modification. (Van de Veide, 
Ch. Z. 1893, 17. 1908 ) 

Solubility m H«0 is not much increased by 
the addition of acids. (Fresenius.) 

Sol in cone. HCl+Aq, from winch it is 
pptd. by H a O, but less sol. m dil. HCl+Aq 
than in H 2 0. (Berzelius ) 

Sol. in 1036 pts. H a O containing HC1. 
(Bischof.) 

Sat. solution of PbCla in HCl+Aq of 1,116 
sp gr. contains 2.566% PbCla at 16 5°. 

Solubility in HCI+Aq. 100 pts. liquid con- 
taining i ' TT/_ " — 

pts H 2 0 


PbCla 


0.347 
0 201 
0 165 
0 145 
0 131 
0.107 
0 100 


(Bell, Chem. Soc. 21. 350.) 



LEAD CHLORIDE 


11 8 17 0 21 0 31 0 

3 0 4.6 6 5 12 4 

1 4 3 2 5 5 12 0 

48 72 98 19 8 

6 2 10 4 12 9 23 8 

14.1 19 0 24 0 38 0 


Solubility in HCl+Aq at 0°. £Sa->f«nab (Hayes.) , , . 

2 Sol. m chi HNOa+Aq, from which it is 

PbCla in mgs. in 10 ccm. solution; IIC1= pptd. by HCl+Aq. (Gladstone.) 
mols HC1 m ditto. Easily and completely deeomp. by hot 

—rrp. HNO,+Aq. rwuiti.) 

lhcu IiCI i-21± HC1 

Solubility of PhCl> m HNOj+Aq at 25 2°. 

9^? So- 9 9™ 117 S “solubility in inilliinols per litre. 


It is seen that very little HCl+Aq is suffi- 
cient to diminish solubility veiy considerably, 
and, that on further addition of HCl+Aq, the 
solubility is nearly constant, and increases fi- 
nally very much when large amts, of HCI + Aq • 
are present (Engel, A ch. ( 6 ) 17 . 359 ) 
Solubility of PbCl 3 in HCl+Aq at 25° 
G.H.Cl I G PbCl. II a. HCI I G.PbCI, 


(Noyes, Z phys. Ch 1892, 9 . 623 ) 
Solubility of PbCls m HCl+Aq at 25.20°. 
S= solubility in millimols per litre. 


(von Elide, Z. anorg. 1901, 26. 162.) 


10 | 4 35 

(von Ende, Z anorg. 1901, 26. 152.) 
Solubility of PbCl 2 +NH ( Cl at 22°. 


e, Z. anorg 1901,26.148.) 


* Saturated. 

(Brdnsted, Cong. Appl Chem. 1909, Sec. 

110 .) 



u’vn vFiuiumE 


itii 


St liability m M!,n+Ai| at t, J 


, 


l! NlliCi 

111 milt- nf 


17° 

0 SO 

0 0 

1 


9 21 

0 It, 

1 43 

Pb(’l : 


0 11 

2 40 

J 


0 070 

3 48 

1 utcctlf-pt. 


0 078 

4 23 


0 078 

0 098 

t 93 

12 30 

j- 2PbCl 2 , NH,C’l 


0 31 

22 33 



0 (It 

20 19 

eutectic-pt. 


0 52 

20 OS 


0 33 

0 30 

20 91 

27 03 

| NH,C1 


0.0 

27 14 

J 

60° 

1.09 

0 0 

j 


1 OS 

0 07 

0 51 

1 15 

PbClj 


0 58 

2 45 



0 IS 

4 HO 

eutectic pt 


0 49 

12 45 


0 71 

1 70 

19 42 

27 10 

i 2PbCl«, NH,CI 


3 31 

31 90 

1 


3 90 

33 50 

eutectic pt 


1 2 05 

33 02 


1 62 

0 32 

1 33.88 

34 14 

NH,C1 


0 0 

34 25 

J 

100° 

3 10 

0 0 



2 02 

1 85 

1 32 

5 33 

J PbClj 


1 80 

0 01 



1 70 

8 59 

eutectic pt. 


1 98 

13 19 


4 54 

5 32 

20 08 

32 64 

j 2P1jC1 2 , NH,C1 


11 40 

30 29 



12 07 

37 02 

eutectic pt 


12.50 

38 14 



11.00 

10.70 

38 32 

38 00 
40.22 

J PbCls, 2NH,C1 


9^26 

41 90 

eutectic pt. 


4.21 

42 91 


3.00 

1.01 

43 20 

43 42 

| NH,C1 


0.0 

43 51 



These results show that the double salt 
PbClj, 2X11,01 can only exist in aqueous 
solution at temperature above 70°. 

(Demassieux, C. R. 1913, 166. 894.) 


1 Much more sol. m Hi 

Cl.+Aq than in H a O. 


Grammes 

.iwii i 

After sub- 
d'lss.Tvedbj 

lilt) altino 

Calculated 
no of 

«rflmmo3 for 
UK) l! H«cis 

0 

1 

1 

0 5 

0 25 

0 125 

0 9712 

1 8972 

1 4874 

1 2272 

1 0808 

1 0192 

0 9920 

0 9350 

0 5208 

0 2000 

0 1134 

0 0500 

0 0220 

23 37 

20 01 

20 00 

22 68 

20 00 

18. OS 

" (Foimdnek, C C. 1887. 270.) 
Solubility of PbClj in PblNOJo+Aq at 20° 

Ci npm per 1 

PbiNUjia 

PbCls 

0 0 

0 2 

0 0777 

0 0832 

(Noyes, Z. pliys. Ch. 1892, 9. 623 ) 

Solubility m Pb(NOj) 2 +Aq at 25°. 

C = concentration of Pb(NO s ) 2 in Pb(N0 3 ) 2 
+Aq expressed in milliequivnlents per 1 
di=Sp. gr of Pb(N0 3 ) 2 +Aq at 25°. 

S= Solubility of PbCls in Pb(N0 3 ) 2 +Aq 
expressed in milhequivalents per 1. 

d 2 =Sp. gr. 25°/4° of PbCl 3 +Pb(N0 3 )s + 
Aq. 

C 

di 

8 

ds 

20 020 
50.063 
99 660 

1.0008 

1 0045 

1 0119 

76.75 

76 64 

77 98 

1 0095 
1.0139 
1.0210 

(Harkins and Winning 
1911, 3. 
Solubility of PbCls in 

hof, J. Am. Chem. Sec. 

. 1816.) 

Pb(NO„)j+Aq at 25°. 

G Pb(NOi)a per 1. 

% PbCls 

0 

3 31 

6 62 

33 12 

S2 80 

1.09 

1 10 

1 05 

1 11 

1 29 

(Armstrong and Kyre, Pioc. Roy, Soo. 1913, 
(A) 88. 234.) 

Solubility of PbCl 2 m KCl+Aq at 25.20°. 
S= Solubility m milhmols per litre. 

KCl normal 

S 

KCl normal 

s 

0.0000 

0.001 

0 0025 
0.0049 
0.0049 

0 0099 
0.0200 

0 0599 

38.80 

38.32 

37.85 

37.02 

37.02 

■36.28 

32.16 

22 62 

0.0999 

0.5006 

0.7018 

0 9991 

0 9991 
1.5018 

2 0024 
3.0036 

16.90 

7 40 

4.90 

4.90 

4.83 

5.56 

9.74 

(von EMe, Z. anorg, 1901, 26. 161.) 
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Solubility of PbClj+KCl in H«0 at 20°. 
Values =g. equivalents. 


17 f 
16 50 
15 60 
14 70 
13 90 
13 16 
13 08 
12 94 

12.96 


12.24 

14.52 

19.00 


7.70 0 930 
7.82 0 880 
8.24 0 821 
8.42 0.783 
8 84 0 710 
9,540 639 
0 08 0 676 
2.32 0 523 


2 55 
2 49 
2 41 
2 31 
2 20 
1 79 
1.744 
1 570 
1 472 
1,348 
1 347 
1 231 
1 225 
il 152 
1 107 
1.068 
1 000 
0 943 
0 875 
0.833 
0.761 
0 672 
0.602 
0.545 

0 623 
0.502 
0 497 
0.476 
0.387 
0 306 
0 199 


tion at 13°, 50° and 100° shows that at none 
of these temp, do those chlorides form a 
double salt. <Domassieu\', C R. 1014, 158. 
702.) 

Solubility m salts+Aq at 25°. 


(Briinsted, Z. phys. Ch. 1912, 80. 208.) 

PbCl. is sol in 120 pts. pure H s O, but c 
adding 5% NaCl 437 pts. are required to 
effect solution. When PbClj is digested with 
cone. NaCl+Aq, 1 pt. dissolves in 129 pts. of j 
the liquid. 


0 07770 
0.04786 
0 03243 
0 01927 
0.0482 
0 0341 
0.0219 
0 0503 
0 0350 
0 0503 
0.0355 
0.0219 
0 0501 
0.0349 
0.0217 
0.0220 
0 0601 
0.0481 
0.0355 


(Noyes, Z. phys. Ch. 1892, 9. 623.) 


containing CaClj. . .. ... 

More sol. in Na ; SjO«+Aq than in H 2 0, but 
not as sol. os AgCI. (Herschell, 1819.) 

More sol. in NaCjHjOj+Aq than in H s O, 
(Anthon.) 

Easily sol. in NH 4 NO,+Aq. 

SI. sol. in liquid NH 3 . (Franklin, Am. Ch. 
J. 1898, 20. 82S.) 

Insol. in cone, alcohol. (Wittstein.) In- 
sol. in 94% alcohol; very si, sol. m cold or hot 
76% alcohol. 

Solubility in alcohol at 25°. 

Alcohol=g mol. alcohol in 1 1. of solvent. 
PbClj =g. mol. PbOh in 1 1. of solution. 
Alcohol 4 2 1 l h 'h 

PbClj 0.0172 0.0267 0 0298 0.0330 0.0338 

Alcohol 0 

PbClj 0.0367 0 0388 
(Kemot and Pomiho, Soc. R. Napoli, (3) 17. 
353.) 

Insol. in benzene. (Franchimont, B, 10. 
387.) 

Insol. in CS 2 . (Arctowski, Z. anorg. 1894, 
6. 257.) 

Insol. in benzonitrile. (Naumann, B. 1914, 
47. 1370) 

InBol. in methyl acetate (Naumann, B. 
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1000, 42 0700! , rtliO act'I.ito, iNaummm, 
K. 1010, 43. ;:in 

Insol iu iiiOhvlal (Eidinmin, C (’ 1899, 
11, 1014 1 

hind in !i(vt»ni- (Nmimmin, H. 1«HM, 37. 
4329 ) 

Gbmine dissolves I. 1 o:/, l>i>ci 2 
1 pt. glveerino+l pt, HjO di^ohos 1 32' 
PbClj 

1 nt. glveeriiio+O pH IM) dissolves 1 03(55 
r l rbci/ 

Glycerine containing 87 , r /,'. II/) dissolves 
0.01 G PbClj. l Piesse, B. 7. 509.) 

Solubility of PbClj m manmte+Aq at 25° 
Matmito = g, mol mannite in 1 1, of solvent 
PbCl 2 = g mol. PhCIs in 1 1 of solution 
Mannite V™ '/i Vh 'hr, Vas 

PbCl. 0.0408 0.040.1 0 0391 0 03S4 0 03S5 

Mannite G, 0 
PbCls 0.0377 0.0388 
(Kernot and Ponulio, Soe Ii Napoli, (3) 17. 
353.) 

Mm Column If 
Lead tedvichloride, PbClj. 

Sol. in list) with subsequent docomp 
(Rivot, Beudant, and Daguin, Ann. Min. (5) 
4. 230.) 

Obtained i n n pm e state by Friedrich. Sol 
in a little cold H»0, but is decomp, by wann- 
ing or diluting. Miscible with cone. HC1+ 
Aq; not attacked by cone. IIsSO, oven on 
warming. (Fnedrieh, YV A. B. 102, 2b. 534 ) 

Lead leh nchloride with MCI. 

See Chloroplumbate, M. 

Lead magnesium chloride, PbCl., 2MgCl 2 + 
13II.Q. 

Deliquescent, Deeomp. by H»0. (Otto 
and Drcwes, Arch. Pliarm. 228. 495 ) 

Lead potassium chloride (potassium chloro- 
plumbite), PbCl., KC1. 

(Remsen and Herty, Am. Ch J. 14. 125 ) 
Contains 7a H.O ( Wells, Sill. Am. J 145. 
130.) 

See also Demastaeuv, PbCl.+KCl under 
PbCl; 

2PbCl->, KC1. (Wells.) 

See also Demassieux as above. 

Lead rhodium chloride. 

See Chlororhodite, lead. 

Lead rubidium chloride, PbCl., 2R,bCl+ 

m*o. 

(Wells, Sill. Am. J. 116. 34.) 

2 PbCl 2 , RbCl. (Wells ) 

Lead sodium chloride. 

Decomp, by H.O, 


Lead sodium frimchlonde, 2PbClj, 9NaCl. 

Vet v sol. m H.O. (Sobrero and Selim, A, 
(•11.(3)29.105.) , , , 

St e also Chloroplumbate, lead. 

Lead thallous chloride, I’bCI., 3T1C1, 

SI sol m cold, more in hot H 2 0. (Noyes, 

Z phvs Ch 9. 022.) 

PbCl., T1C1 Ppt. (Ephraim, Z. anoig, 
1909, 6i. 245 ) 

Lead chloride ammonia, 2PbCl 2 , 3NHs. 

(Rose, Pogg. 20. 157.) 

Lead leh (/chloride ammonia, PbCL, 4NH S . 

Pptd from chloroform solution (Mat-. , 
thows, ,1 Am Chem Soc 1898,20.825.) 

PbCl,, 2NII, Fumes in the air. Deeomp 
by H.O (Matthews ) 

Lead chloride arsenate, 3Pba(AsOi) 2 , PbClj. 
Sen Arsenate chloride, lead. 

Lead chloride borate, Pb(BO.) 2 , PbClj + 
II 2 0. 

Sec Borate chloride, lead. 


Lead chloride chlorite. 

See Chlorite chloride, lead. 

Lead chloride uuth fluoride and iodide. 

See Lead chlorofluoride and Lead chloro- 
iodide. 

Lead chloride phosphate. 

See Phosphate chloride, lead. 

Lead chloride phosphite, PbCl 2 , PbjP/V?). 
Ppt. (Berzelius.) 

Does not exist. (Rose.) 

Lead chloride sulphate. 

See Sulphate chloride, lead. 

Lead chloride sulphide, PbCl 2 , 3PbS. 

See Lead chlorosulphide. 


Lead chlorofluoride, PbCIF. 

SI. sol. m H 2 0 without deeomp. Easily 
sol. in HN0 8 +Aq. (Berzelius.) 

Solubility in II/). 

100 g. H«0 dissolve 0.0211 g. PbCIF at 
0°; 0.0370 g. at 25°; 0.1081 g, at 100°. (Starch, 
Z anorg, Ch. 1911, 70. 174.) 

Solubility in HCl+Aq at 25°. 

Solution of PbCIF in HCl+Aq containing 
0 0535 g. equiv per 1. contains 0 0758 g. 
PbCIF in 100 cc. of solvent 
Solution of PbCIF in HCl+Aq containing 
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4-19 


9 1099 g, equiv per 1. contains 0.1006 g. 
PbCIF m 100 cc of solvent. (Starck.) 
Solubility in acetic acid at 25°. 

Solution of PbCIF m IIC 2 H s O» containing 
0.051 S g. equiv. per 1. contains 0.05129 g. 
PbCIF in 100 co. of solvent. 

Solution of PbCIF in HC2H3O2 containing 
0.1055 g equiv. per 1. contains 0.0501 g 
PbCIF m 100 ec. of solvent. (Starclc.) 

Solubility in PbCR+Aq. 

Insol. in ethjlacetate. (Naumann, B. 
1910, 43. 311.) 

Insol. m acetone. (Naumann, B 1904, 
37. 4329.) 

Lead potassium fluoride, 3KF, HF, Pl>F 4 . 

Decomp. II a O, stable in dry uir. (Brainier, 
Z. anorg. 1804, 7. 7.) 

Lead silicon fluoride. 

Sec Fluosihcate, lead. 


ci 

100 cc of solvcnt 

Lead tantalum fluoride. 

See Fluotantalate, lead. 

Lead titanium fluoride. 

See Fluotitanate, lead. 

Lead fluoride sulphate. 

See Sulphate fluoride, lead. 


18° 

0 0100 

0 0195 

0 0405 

0 00996 

0 0196 

0 0392 

0 0020 

0 0016 

0 0002 

0 0030 
0.0008 

0 0005 


(Starck.) 

Lead chloroiodide, 2PbCl a , Pbl 2 

Sol m hot NH 4 C1+Aq. (Poggiale, J, pr 
36. 329 ) 

PbOL, Pbl 3 Sol. in hot HCl+Aq. (En- 
gelluirdt.) 

Sol. m H 2 0. (Thomas, C. R. 1898, 126. 

Lead hydroxide, PbOjHj. 

Not appieeiably sol. in H 2 0. (Jaeger, 
Z. anorg. 1901, 27. 38.) 

1 1 11.0 dissolves 0 155 g. Pb0 2 II a at 20° 
and 100° (Selmal, C R. 1909, 148. 139(1.) 

Solubility in NaCXH+Aq. 

1351 ' 



G. N.i m JO cem 

G. Pb in 20 i cm. 

Lead chloroselemde. 

Decomp, by boiling H a O and by cone 
KOH+Aq. I'Fonzcs-Diacon, C. R 1900,130. 
1133.) 

0 2024 

0 3196 

0 5860 

0.9476 

1 7S02 

0 1012 

0.1736 

0 3532 

0.4071 

0.5170 

Lead chlorosulphide, PbCl 2) 3PbS. 

Partially decomp, by hot H 2 0. Not at- 
tacked by dil , but decomp, by cone. HC1+ 

(Riibenbauer, Z. anorg. 1902, 30. 336.) 

Solubility of PbO.II 2 in NaOH+Aq at 25°. 

PbS, PbCla. 

Decomp by H 2 0, acids, or 

Ci mol 

perl 


Solid Phtno 

aiKanes. (.rarmentier, \j. re. iia. uus.; 
ClPbSjPbSsPbSjPbCl. • Ppt. (Hofmann, 

Nit 

Pb 

B. 1904, 37. 250 ) 

Lead fluoride, PbF : 

Very si. sol in H 2 0, and not more m HF+ 
Aq. ( Berzehus, Pogg. 1. 31.) 

o.o millimols are sol m 1000 ccm. H 2 0. 
(Jaeger, Z. anorg. 1901, 27. 38 ) 

1 1. H 2 0 dissolves 640 mg at 18°. (Kohl- 
rausch, Z. pliys. Ch. 1904, 60. 356.) 

641 mg. m 1 1. of sat. solution at 18°. 
(Kohlrauscli, Z phys. Ch. 1908, 84. 168.) 

More sol in HNO a , or HCl+Aq. SI. sol. in 
KF+Aq. (Herty, Am. Ch. J. 14. 107.) 

SI. sol. in dil. HF+Aq,. insol. in strong 
HF+Aq. 

0.01302 g. atoms Pb are sol. in 1000 oc. HF. 
(Jaeger, Z. anorg. 1901, 27. 37.)^ ^ 

0.274 

0 431 
0.476 
0.745 
1.132 
1.519 

0 0181 

0 287 
0.319 

0 4S9 
0.711 
0.101 

PbOsHj 

« 

(Wood, Chem Soc. 1910, 97. S84 ) 

Insol m acetone. (Naumann, B. 1904, 
37. 4329.) 

2PbO, PbOjH s =3PbO, H a O. Sol. in 
10,000 to 12,000 pts. HjO, (Yorke.) Sol in 
7000 pts. HjO. (v. Bonsdorff, Pogg. 41. 307.) 

0.45 millimol. Pb are sol. in 1 liter HjO at 
18°. (Pleissner, C. C. 1907, II 1056.) 

Sol. in acids. Insol. in NH 4 OII+Aq. Sol. 
in NaOH, or KOH+ Aq. Sol. in hot NH 4 C1+ 
Aq, and repptd. by NH 4 OH+Aq. 

Solubility in KOH+Aq, according to Ditte 
(C. R. 94. 130). When KOH+Aq is gradu- 

1905^ 40. 1 2.) iqUld HF ' < ' Fra ’ Z ' att ° rg ’ 

Insol. m liquid NH S . (Gore, Am. J. Ch 
1898, 20. 828.) 
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ally added to loud ludroxide suspended ... 
Hall, tin 1 load hydroxide 1 m at in. -it. dissolved 
proportional to the amount, of KOI I, until 
th(> .strength n-aolios 1100 p. KOH to 1 htro 
Ifat) Tin* aolubiliiv thou dimmish ‘ ’ 
increases again unlit -100 g KOH i 
solved m 1 litie IljO The anuuphous lead 
hydroxide is then converted into ciystnlluiel 
2Pb0tI’l)0»lI»). By further addition of 
KOH the solubility is suddenly decreased, 
and then increases again ( Ditto ) 

Sol. in triethyl toluenyl ammonium hy 
drate-f-Aq. 

Sol m sorbine+Aq. (Pelouze.) 

Sol. in acetates +Aq. (Mercer.) 

Sol. m Ca, Ba, Sr, K, or Na sucrate+Aq, 

Not pptd. in presence of Na citrate +Aci. 
(Spiller.) 

See ulso under Lead, and Lead oxide. 


Lead perhydroxide, PbOj, II;0. 
See Lead peroxide. 


Lead imide, PbNII 

Deeomp. by HaO and dilute acids. (Frank- 
lin, Z. anoig 1905, 46. 27.) 

Lead iodide, Pbla. 

Sol. in 187 pts boiling HjO (Berthemot.) 
Sol. in 1235 pts. H s O at ord temp , and 194 
pts. at 100°. (Denot, J. pr. 1. 425.) 

Sol. in 2400 pts. H 2 0 at 18 75°. (Abl.) 
Sat. Pbla+Aq at 20° contains 0.0017 pt. : 
at 27°, 0 002 pt.; at 100°, 0.0039 pt. Pbl s 
(Lassaigne, J. chim. med. 7. 304 ) 

1 1. HaO dissolves 0.(5 g. Pbl 2 at 10°. (Ditte, 
C. R. 92. 718 ) 

1 1. H 2 0 dissolves 1.58 millimols Pbla at 
25.2°. (Von Ende, Z. anorg 1901, 26. 159.) 

0.47 X1(H gram aro dissolved in 1 htro of 
sat. solution at 20°, iBattgei, Z. phys Ch 
1903, 46. 603.) 

Solubility in 100 g. HaO at t°. 


IINlla normal 

S 

0 001 

38 87 

0.01 

39.06 

0 051 

39 45 

0.04 KNOa+ 


0 01 HNOj 

39 45 


Ct Pbla 


0.0442 
0.0613 
0.0704 
0.1042 
0.1453 
0 1755 
0 2183 
0.3023 
0.3960 
0.4360 


* By extrapolation. 

.(Lichty, J. Am. Chem. Soc. II 


00013 g mol. Pbl- are dissolved in 1 1. 
H s O at 20“ (Fedotieff, Z. anorg 1011, 73. 

Not more sol. in HC>iI 3 O s +Aq thaij m 
HsO, contrary to Henry. (Denot, t c.) 

Pptd from aqueous solution by little 111+ 
Aq, but redissolved by the addition of more. 
(Ditto, C R. 92. 718 ) 

Insol. in cold, sol m hot HCl+Aq with 
dccomp. 

Solubility of Pbla in HN0 3 +Aq at 25.2°. 
S= Solubility in milhmols. per litre. 


(von Ende, Z. anorg. 1001, 26. 162.) 

Sol in KOU+Aq. 

Sol. iu cone KI, Nal, Bala, Srl a , Cal 2 , and 
Mgla+Aq, from which it is pptd. by H s 0. 
(Berthemot ) 

Vciy sol. m KI+Aq, 2 mols. Pbla being 
dissolved for 1 mol. KI. (Boullay ) 

Sol. m NH 4 I-t-Aq. Easily sol. in NaaSaO a + 
Ao. (Werner, C N. 53. 51.) 

Not pptd in presence of Na citrate. (Spil- 
ler ) 

Solubility m sat. I 2 +Aq at 20° =0.00216 g. 
mol perl Solid phase PdI 2 + la. (Fedotieff, 
Z anorg. 1911, 73. 178.) 

Very easily sol. in liquid NH S . (Franklin, 
Am. Ch. J 1898. 20. 828.) 

sol. m alcohol, (Henry.) Decomp, by 
ig ether (Vogel ) 

) g. formic acid dissolve 0 25 g at 19 8°. 
(Abelian, Ch Ztg. 1913, 37. 1117.) 

Insol. in CS 2 . (Arotowaki, Z. anorg. 1894, 
6. 267.) 

SI. sol. in benzomtrde, (Naumann, B. 
1914, 47. 1369.) 

Difficultly sol. in methyl acetate. (Nau- 
mann, B 1909, 42. 3790.) 

Insol. in ethyl acetate (Naumann, B. 
1910, 43. 314.) 

Insol in acetone. (Naumann, B. 1904, 
37. 4329.) 

0.02 pts. are sol. in 100 pts. acetone at 59°. 
0.02 pts. are sol, in 100 pts. amyl alcohol at 
133 5 

0.50 pts. are sol. in 100 pts. aniline at 13°. 
1.10 pts. are sol. in 100 pts. aniline at 184°. 
(Laszczynski, B. 1894, 27. 2287.) 
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Solubility of PliL in pyridine at t° 



U Pbl . por ion 

K pj ridme 

ph*isi« 

—37 

0 160 

Pbl., CsIRN 

—20 

0 175 


o 

0 186 

0 200 


+ 3 

15 

0 215 

0 225 

0 20S 

Pbl 2 , C 6 H 5 N+ 
Pbl., 2C.H.N 
Pbl 2 , 2C.H.N 

35 

0 188 

57 

0 190 

“ 

92 

0 290 


98 

0 340 


105 

0 370 


108 

0 410 


112 

0 445 

“ 


(Ileise, J. phys. Cli. 1912, 16, 273 ) 


Lead hydrogen iodide, PbH 2 I 4 =PbI 2 , 2HI 
Cold fl 2 0 dissolves out HI. Sol m hot 
H 2 0, fiom which crystallises Pbl 2 (Guyot, 
J, chim. med. 12. 247.) 

+10H a O Docomp. by li 2 0, (Berthclot, 
C. R. 91. 1024 ) 

Lead lithium iodide, Pbl., LiI+5H 2 0. 

Loses 1 mol. H 2 0 at 95° and loses another 
mol. HjO at 100°. (Bogorodski, C C 1894, 
II. 515.) 

Phis, 2 LiI+ 8H 2 0. SLsolmHsO (Mos- 
mer, C It. 1895, 120. 440.) 

Lead magnesium iodide, Pbl 2 , 2MgI 2 
Decomp by PI 2 0 and by alcohol. (Mos- 
mor, A. ch 1897, (7) 12. 402.) 

H-10HjO. Very hygroscopic. Decomp, 
immediately by fi 2 0, (Otto and Drcwes, 
Arch. Pliarm. 229. 180 ) 

Lead nickel iodide, PbNi 2 I»+3H 2 0. 

Decomp, by H 2 0. (Mosnier, A. ch. 1897, 
(7) 12. 411.) 


Lead potassium iodide (Potassium iodoplum- 
blte), Pbl 2 , KI 

Permanent Completely decomp, by H 2 0. 
Unacted upon by cold, but completely de- 
comp. by hot alcohol. (Boullay, A. ch. 
(2) 34. 360.) 

+2H 2 0. The only salt that could be 
obtained by Remsen and Herty (Am. Ch. J 
14. 110.) 

Pbl 2 , 2KI. SI. sol. in boiling chloroform; 
easily sol in strong KI+Aq, insol. in alcohol. 
(Brooks, C N 189S, 77. 191 ) 

+2H 2 0. Deoomp. by H 2 0. (Berthelot, 
A. ch. (5) 29. 289 ) 


Does not exist (R. and H.) 

+4H 2 0. (Ditte. C. R. 92. 134 ) Does not 
exist. (R. and H.) 


Pbl 2 , 1KI. Deoomp. by II 2 0, insol. in 
alcohol. (Boullay.) Does not exist (It. 
and II.) 

3PbI s , 41x1+011=0. (Berthelot, l. e .) 
Does not exist. (It. and II.) 

Lead potassium pmodide, K 3 Pb 2 Is+4H 2 0. 

Decomp, by 1I 2 0 or alcohol (Wells, Z. 
anorg. 4. 316.) 

Lead rubidium iodide, Pbl 2 , KbI+3H:0. 
(Wells, Sill. Am. J 148. 34.) 

Lead silver iodide, Pbl 2 , 2AgI. 

(Ruff and Geisel, B 1905, 38. 2663.) 

Lead silver iodide ammonia, Pbl 2 , 2AgI, 
5NII,. 

(Ruff and Geisel, B. 1905, 38. 2663.) 

Lead sodium iodide, Pbl 2 , Nal. 

Decomp, by H 2 0. (Poggiale, .C. R. 20. 
1180.) 

+ rll 2 0. (Remsen and Herty, Am Ch, 
J 14. 124.) 

Pbl 2 , 2NnI+OHaO SI sol in HjO. 
(Moimuer, C. R. 1895, 120. 445.) 

Lead iodide ammonia, Pbl 2 , 2NHj. 

Decomp, bv H s O (Ramtnelsberg, Pogg. 
48. 166.) 

Lead iodide carbonate. 

See Carbonate iodide, lead. 

Lead iodosulphide, PbS, 4PbI 2 . 

Decomp by light, heat, acids and alkalies. 
(Lenher, J Am. Chem. Soe 1895, 17. 512.) 
Sol in cone HI; insol m dil HI+Aq. 
(Lenher, ,7. Am. Chem. Soc. 1901, 23. 081.) 

IPbS 2 PbS 2 PbI. Ppt. (Hofmann, B. 1064, 
87. 251 ) 

Lead suboxide, Pb 2 0. 

Decomp. by H 2 0 into Pb0 2 II 2 , 

Dccomp. by dil II : .SO„ HC1, HNOj, 
HC 2 H 3 0 2 +Aq, or alkalies, into PbO, which 
dissolves, and Pb, which dissolves or not, 
according to the reagent Sol in dil 
Pb(NOj) 2 +Aq. 

Lead monoxide (Litharge), PbO 
Sol. m 7000 pts. H a O. (Hereford.) 

Pure PbO is insol. m H a O. (Brandecke, 
Repert. 63. 155, Siebold, Report, 63. 174; 
Herbeigen, Repert. 55. 55 ) SI sol, in II 2 0. 
(Yorke, Phil. Mag (3) 5. 82.) 

0.31 millimoles Pb are dissolved m 1 liter 
H a O at 18°. (Pleissner, C. C. 1907, II. 1056.) 

1 71 X 10 , J g. aie dissolved m 1 litre of sat. 
solution at 20°. (Bdttgei, Z phvs Cli 1903, 
46. 003.) 

Easily sol. in acids. 



l,r\I> OXIDE 


Sul. in (’'ii'l, imd Sif'M-Aq I Andre, 
C ](. 104. li.Vu 

Sol 111 Mf-ri.+Aq. l\ulgl, I'll. Zfg 13. 

cor. ) 

Sol m hulling ('u(XOi)j+-\< 1 with pptii °f 
CuO 

I’ai dally sol m Oil N( (n) 2 , and Mii(N 0 3 ). 
+Ai| with ppm of CdO mid MnO lc-pcc- 
tivolv 

Not lifted upon by Mg, Ag, Co, Ni, or Co 
nitrates + Aq. (Persoz.) 

V. rv sol in Pin C~TIjOj)s+Aq. (Roehle- 
dor.) " 

Insol in liquid Nils (.Fianklin, Am. Cli 
J. ISOS, 20. 828.) 

Insol. in acetone (Kidnmnn, C. C 1899, 
II, 1014 ) 

When finely pulvensed, sol m cane sugar 
+Aq, but less than I’ha0 4 . iPesehici ) 

SI. sol, in glycerine. Keudily sol. in glucose 


1. Yellow PbO, obtained by 1 03 x 1(H 

boiling lead hjdroxide 
with 10% NaOH 

2. Yellow PbO, obtained by 1 05 x 10 - * 

beating 1 at 030° 

3. Yellow PbO, obtained by 1.00 x 10- 4 

heating at 740° red PbO, 
formed by boiling lead 

S ’ ’ .ido yitli cone. 

4. Yellow PbO obtained by 1 09 x 10* 1 
heating pure, commer- 
cial, yellow-brown PbO 
at 020°. 

(Ruer, Z. anorg. 1900, 50. 273.) 

Re*l modification. Obtained by boiling 
lead liydi oxide with cone. NaOH+Aq, 
Solubility in H 2 0 at 22° = 0.5(1 X10 4 g. 
equiv. per I. (Ruer, Z. anorg 1900, 60, 273.) 

Yellow-brown modification. Solubility m 
HjO at 22° = 1.10X10 4 g equiv pa- litre 
(Ruer, Z. anorg. 1900, 60. 273.) 

See also Lead. 

Mm. Massicot, 

Lead oxide (Red lead), Pb 8 0 4 . 

Insol. in H 2 0. 

Converted by acids into PbO. and salts of 
monoxide. 

Sol. in a large amt. of glacial acetic acid. 
(Berzelius.) Insol. m acetic acid. (Schon- 
bein, J, pr. 74. 325.) 


i Solution in HCVHsO.+Aq may decompose 
or not aecmihng to concentration of acid. 

I When tieated with an excess of HCJIjO.-f 
Aq of S° B, PbnOj is quickly dissolved, r but 
, the solution soon deposits PhOj, this de- 
composition is tacilitated by dilution. But 
. ll Pb n (> 4 is tieated with a large excess of 
glaeial IIC<H»O s , it dissolves, and the solu- 
' twin is permanent if atmospheric ah' is ex- 
cluded, and temp, does not lise above 40°. 

; (Jaequehun, J. pr. 63. 162 ) 

Insol m acetone. (Eidmann, C. C. 1899, 
II, 1014; Naumnnn, B. 1904, 37. 4329 ) 

• Easily sol. in cane sugar+Aq, (Peschier.) 
Mill. Minium. 

Lead sesymoxide, Pb.Oj. 

Insol m HsO or in KOH+Aq. 

Decomp, by strong acids into Pb0 2 and 
1 coi responding salt of monoxide. 

Lead ;i« oxide, PbO,. 

. Insol. m H 2 0. Sol. m acids, also in cone, 
alkali hydroxides -(-Aq The solutions in 
acids aie \erv unstable, except when con- 
contiafed and kept at a low temperature. 

Decomp, by cold HC1, HCN, HBr, and 
HI+ Aq Not attacked by other acids when 
cold, but decomp thereby when hot. Insol. 
in model ately cone. flNO,, H 2 S0 4 , or 
HC 2 Hs0 2 +Aq 

Thcie arc two foims of Pb0 2 , the amor- 
phous and the crystalline. 

1 1. of veiy cone H 2 S0 4 dissolves 10 milli- 
mols. crystalline Pb0 2 , 

Solubility of amorphous Pb0 2 in H 2 S04+Aq 
at 22°. 

99 5 nulhirmls PhO a are dissolved in 1 1, of 
acid containing 1720 g, II 2 S0 4 
4 millimols Ph0 2 arc dissolved m 1 1 of 
acid containing 1097 g. H 2 S0 4 
v =moles H 2 S0 4 per mole of H 2 0. 
c=millnnols Ph0 2 dissolved in 1 litre 


Decomp, by NH 4 OH+Aq. Sol. in cone. 
KOH, or NaOH+Aq. 

Sol. with decomp, in Hg 2 (N0 3 ) 2 -fAq. 
(Levol.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II, 1014; Naumann, B. 1904, 37. 2943.) 

Min. Plattnerite. 

Lead manganese peroxide, Pb0 2 , 4Mn0 2 . 

Ppt. (Gibbs and Porkmaan, Sill. Am. J. 
(2) 39. 58.) 



LEAD SULPHIDE MERCURIC CHLORIDE 


Lead oxybromide, PbBr 2 , PbO. 

Ins' >1 in H 2 0. 

+ 1, 1 Vi, and 3H,0 (Andre,, C. R. 96. 


Lead phosphide, PbP a . 

Decomp, bv 11,0 and dil acids. 
C. R. 1913, 1B7. 731.) 


(Boss' let, 


Lead oxychloride, 2PbCl a , PbO +211,0. 

(Andre, C. R. 96. 435.) 

PbClj, PbO. Absolutely insol in hot or 
cold H b O. (Andre, A. cil. (6) 3. 108.) 

Mm. Mallockite. 

+H,0. Sol. m hot NaOH+Aq. (Andrd) 

0 38 imlhmols. Pb me dissolved in 1 litre 
H a 0 at 18° (Pleissner, C C 1907, II. 1055 ) 

PbClj, 2PbO. Insol. in H 2 0. Sol. m dil 
KOII+Aq (about 110 g. m 1 1.) (Ditte, C. R. 
94. 1180.) 

Min. Mendi-pite Easily sol. in HNOs+Aq. 

+2H s O. (Andre. A. oh. (6) 3. 111.) 

, PbCl 2 , 3PbO. Insol. in H 2 0. (Dober- 

+}^HaO, Ppt. (Stromholm, Z. anorg 
1001, 38. 435.) 

+2II 2 0 0 10 millimols Pb are dissolved 

m 1 litre II s O at 18° (Pleissner, C C. 1907, 
II. 1050.) 

+3H a O. Ppt. (Andre, C. R. 104. 351 , 

+4II s O. Nearly insol. in H„0. SI. sol. 
in NaOH+Aq. ( vauquelin.) 

PbCls, 5PbO. (Daberemer.) 

OPbO, PbClj +2H.0 Ppt. (Strdmholm, 
Z. anorg. 1904, 38. 434.) 

PbCb, 7PbO. Cassel-yellow. 


Lead strontium oxychloride, 2PbO, SrCl 2 + 
5H 3 0. I 

(Andrd, C. R. 104. 359.) 

Lead oxychloride, iodide, PbCla, Pbl 2 , 4PbO. 

Min. Schwarlzenbergite. Sol. m dil. 
HNO s +Aq. 

Lead oxylodide, Pbl 2 , PbO 
Insol in boiling H,0 or KI + Aq. (Brandes, 
A 10. 269.) 

+J4H a O. (Ditte, C. R. 92. 145.) 

+H s O. 

Pbl 2 , 2PbO, Insol. in H a O. (Denot, J. 
Pliarm. 20. 1.) 

+H a O. 

Pbl 2 , 3Pb0+2H,0. Ppt, (Kuhn, C. C. 
1847. 593.) 

Pbl 2 , 5PbO. Insol. in H a O. (Denot.) 
+7H a O. (Ditte, C. R. 92. 146.) 

QPbO, PbI a +2H 2 0. Ppt (Stramholm, 
Z. anorg. 1904, 38. 437.) 

9PbO, PbI 2 +2H 2 0 (Stramholm, Z. anorg. 
1904, 38. 437.) 


Lead phosphoselenide, Pb.Se, P 2 Se. 

Insol in IIjO or HCl+Aq. Sol. in IINO,+ 

Insol. m cold, slowly decotnp. by hot al- 
kalies +Aq. (Hahn, J. pr. (2) 93. 436.) 

2PbSe, P 2 Se, Insol. in H 2 0, HC1, or 
HNOj+Aq Slowly sol. in red fuming 
HNO, (Hahn.) 

2PbSo, P 2 Se 6 . Decomp, by fuming IINOi. 
(Hahn.) 


Lead selenide, PbSe. 

_ Cold HNOj+Aq dissolves Pb with separa- 
tion of Se, which dissolves on warming. 
(Little, A. 112. 212.) 

Min. Clausthalite. Sol. m HNO»-|-Aq 
with separation of Se, when wanned. 

Lead mercury selenide, (Pb, Hg)Se. 

Mm. Lehrbachile. 


Lead sulphide, PbS. 

Very si. sol. in H a O 

1 1. II 2 0 dissolves 3.0X10-’ moles. PbS at 
18°. (Weigel, Z. phys. Ch 1907, 58. 294.) 

, 1 1. H s O dissolves 3X10-' g PbS at 25°. 
(Hevesy, Z anorg. 1913, 82. 328.) 

Insol, m dilute acids, alkalies, and all. ah 
sulphides +Aq Decomp, with solution in 
moderately ail. HNO,+Aq. With eonc. 
HNO, or aqua regia, PbSO< is formed. Sol. 
in hot cone. HCl+Aq. 

1 1. H a O sat. with H 2 S dissolves 1.5 X 10-' g. 
PbS at 25° (Hevesy, Z. anorg. 1913, 82. 
328.) 

Insol. in NH,C1, or NH 4 NO,+Aq. (Brett.) 
Somewhat sol. in H 2 S+Aq when heated 
therewith in a sealed tube. (Senarmont, A. 
ch. (3) 82. 108.) 

Insol. in potassium thiocorbonate +Aq. 
(Rosenbladt, Z. anal 26. 15 ) 

Sol in Na 2 S 2 0,+Aq (Waller, J Anal. 
Ch. 6. 646.) 

Insol. m liquid NH,. (Franklin, Am. Ch. 
J. 1898, 20. 828.) 

Min Galena, Galemtc. 

Lead pob/sulphide, PbS ( . 

Ppt.; insol. in alkali sulphides; decomp, 
by cone. HNO,. (Bodroux, C R. 1900, 130. 
1398.) 

Lead platinum sulphide. 

See Sulphoplatinate, lead. 


Lead oxyperiodide, PbO, PbI 2 I,. 

Deoomp. by boiling H 2 0. Sol. in dil. 
HC,H,0 2 +Aq. (Groger, W. A. B. 100, 2b. 
415) 


Lead sulphide mercuric chloride, 3PbS, 
4HgQ 3 . 

Decomp, by H 2 0, (Levallois, C. R. 96. 
1666) 
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LKAD ST I.rirOUKOMIDK 


Lead sulphobromide, chloride, or iodide. 

Nh Lead bromosulphido, etc 

Lead f/isulphoibimide, FhN.Sj, NIL 
1*14 

Vrn- wtiilde m the an nr in a vanillin 
Sol m nosoliciil lutlmut deeninp 
\\ lion liipulh healed it explodes very 
violently at 1 10° (Hull, H 1001, 37. 15S1 ) 


Lead telluride, PbTe 
Insol in HsO. Sol 
(Rose, Pope 18. OS ) 

Mm, Altmle, Easily sol 


eold IIN0 3 +Aq 
IINOj+Aq. 


AVolder (A. 127. SOS') gives this suhstanee 
the formula IIioSiiOjo, but it is identical with 
siliooforime anhydride, Si 2 H 2 0 3 , which see 

Lime. 

Quicklime, CaO See Calcium oxide. 

<S 'Inked lime, Ca().>II 2 .See Calcium hy- 
droxide. 

Lithium, Li 
Decomposes II 2 0. 

Easily sol mdil acids. Slowly attacked by 
cone H,R0 4 , rapidly by cone HNO„+Aq 
Insul. m hydrocarbons. Sol m liquid NH 3 , 
but not so easily as Iv. 

Sol in liquid NH 3 . (Fiankhn, Am Cli. 
J. 1S9S, 20. S20.) 

1 gram atom dissolves 
at 0° m 3 93 mol liquid NH 3 
" —25° " 3 93 " " “ 

“ —50° " 3 93 " 

" —80° " 3 93 “ “ " 

(■Ruff, B 1900, 39. 840 ) 


and in secondary and tertiary amines. (Kraus, 
J. Am. Chera. Soc. 1907, 29. 1561.) 

Lithium amalgam, LiHg 6 . 

LiHgs is obtained at all temp, up to 100°. 
Can be cryst from Hg without decomp, at 
any temp, below 100°. (Kerp, Z anorg. 1900, 
25. 68.) 

Lithium amide, LiNH 2 . 

(Ruff, B, 1911, 44. 505.) 

Decomp. slowly in the air. 

Slowly decomp, by cold, rapidly by hot 

Slowly decomp, by HC1. 

Slowly decomp by cold, rapidly by hot 
abs, alcohol. (Titherley, Chem. Soc. 1894, 
65. 518.) 

Tnlithium amide, Li 3 NH„. 

Hydroscopic; decomp, by H a O. CDafert, 
M. 1910, 31. 994.) 


Lithium ammonia, Li, NH 3 . 

Decomp bv HaO at oidmary temp ; sol. 
liquid NIL. (Moissan, C. R. 1898, 127. 

<lS Ij t ;iNir 3 . (Moissan, C. R. 1901, 133. 716.) 
Ti /lithium ammonium, LijNHi. 

Very hvdroscopic, decomp, by H 2 0. (Da- 
ieit, M. 1910, 31. 992.) 

Lithium antimonide, Li ;t Sb. 

Decomp, bv H 2 0 with evolution of H s . 
Sol in liquid NII 3 . (Lebeau, C. R. 1902, 134. 
285 ) 

Lithium arsenide, Li 3 As 
Decomp, by H a O; decomp, violently by 
funung IIN0 3 . (Lebeau, C. R. 1899, 129. 60.) 

| Lithium azoimide, LiN s . 

Deliquescent. Stable in aq solution. 

36 12 pts. are sol. in 100 pts. H s O at 10°. 

02 07 " “ " “ 100 " HjO “15.5°. 

60 41 “ “ " “ 100 “ H s O " 16° 

20.26 " " “ “ 100 “ abs alcohol 

t at 10°. 

Insol. in ether. (Curtius, J pr. 1898, (2) 
i. 277.) , , 

+H»0. Very hydroscopic; decomp, m the 
I mr. Very sol in H 2 0 and alcohol. (Dennis, 
Z. anorg 1898, 17. 18 ) 

Lithium bromide, LiBr. 

Deliquescent. 

100 pts. H 2 0 dissolve at: 

J° 34° 59° 82° 103° 

143 190 222 244 270 pts. LiBr. 

I Sp. gr. of LiBr+Aq at 19.5° containing: 

0 10 15 20 25 30% LiBr, 

I I 035 1 072 1.113 1.156 1.204 1.254 

35 40 45 50 55% LiBr. 

1309 1.368 1432 1.500 1.580 
(Ifremers, Fogg 103. 65; 104. 133: Gerlach, 
Z anal. 8. 285) 

Temp of maximum g -mol LiBr dissolved 
density of LiBr+Aq. in 1000 g. H 2 0. 
1.921° 0.2941 

0 881° 0.4383 

(do Coppet, C. R. 1900, 131. 178.) 

Moderately sol. in liquid NH S . (Franklin, 
Am. Ch. J. 1898, 20. 828.) 

Sol. in benzonitrile. (Naumann, B. 1914, 
47. 1369 ) 

Solubility in glycol at 14.7 =37 5%. (de 
Coninck, Belg. Acad. Bull. 1906, 359.) 

Sol. in acetone. (Naumann, B. 1904, 37. 
4328; Eidinann, C. C. 1899, II. 1014.) 

Sol. in methyl acetate (Naumann, B. 1909, 
42. 3789); ethyl acetate. (Naumann, B 1904, 
37. 3601.) 



LITHIUM CHLORIDE 


Difficultly sol. m ethyl acetate. (Nau- 
niann, B. 1910, 43. 314.) 

+11,0. 100 g. H 2 0 dissolve 209 g. LiBr 
at 11° ( Bogorodski, C. C. 1894, II 514.) 

4-2 11,0 (Bogorodslu.) 

4-3II»0 100 g H»0 dissolve SO g. LiBr 

at — 30°, and 122 g at —10° (Bogoiodski.) 

Lithium molybdenyl bromide, LiBr, MoOBr s - 
4-4H 2 0. 

Very hygroscopic. (Wemland and Knoll, 

Z anorg. 1905, 44. 111.) 

Lithium bromide ammonia. ^ 

LiBr, NH 3 . Sol. in H 2 0 with decomp. 

LiBr, 2NH,. “ “ “ “ 

LiBr, 3NH S . “ “ “ “ 

LiBr, 4NH S . “ “ “ “ 

(Bonnefoi, C. It. 1900, 130. 1395.) 

Lithium carbide, LiCj. 

Insol. m cone, acids. 

Sol. in fused oxidising agents; decomp. H 2 0 
in the cold. (Moissan, C. R. 1896, 122. 363.) 

Lithium subchlonde, LijCl. 

Decomp. by HjO. (Guntz, C. R. 1895, 
121. 945.) 

Lithium chloride, LiCl. 

Very deliquescent. Most deliquescent salt J 
known to Berzelius. Very sol in HjO. Sol. 3 
in 1.315 pts H 2 0 at 15°. (Gcrlach.) 

100 pts, H 2 0 dissolve at: 

0° 20° 65° 80° 69° 140° 160° 

63 7 80,7 104 2 115 129 139 145 pts LiCl 
(Gerlach, Z. anal. 8. 281.) 

Sp. gr. of LiCl-f-Aq at 15° containing: - 

1 5 10 15 20% LiCl, 

1.006 1.030 1.058 1.086 1.117 

25 30 35 40% LiCl. 

1.148 1.182 1.219 1.256 

(Gerlach, Z. anal. 8. 281.) 

Sp. gr. of LiC14-Aq at 18° containing: 

5 10 20 30 40% LiCl. - 

1,0274 1.0503 1.115 1.181 1.265 (! 


(Dijkcn, Z. phys. Ch. 1.S97, 24. 109.) 

Sp. gr. of LiCl+Aq at 0°. 

% LiCl 4.26 12.18 23.2 32.5 41.4 43.2 
Sp. gr. 1.026 1.073 1.133 1.203 1.207 1.282 
tLemome, C. R. 1897, 125. 003.) 

Sp. gr. of LiC14-Aq at 20°. 


(Porchheimer, Z. phys. Ch. 1900, 34. 25 ) 


Sp. gr. 20°/4° of a normal solution of LiCl = 
1.022375. (Haigh, J. Am. Chem, Soc. 1912, 
34. 1151.) 


Sp. gr. of dil. LaCl+Aq at 20.004°. 
Cone. =g. equiv. LiCl per 1. at 20.004°. 
Sp. gr. compared with HjO nt 20,004=1. 


(Lamb and Lee, J. Am. Chem. Soc. 1913, 36. 


Sp. gr. of LiCl-fAq at 25°. 


(Wagner, Z phys. Ch. 1890, 5, 


(Skinner, Chem. Soc. 61. 341.) 



LITHIUM CHLORIDE 


Sat. 1 aC'l H- Vq boils at 17 1 ’ i Ki einers.) 


HO 5 
113 5 

116.5 
117.90 

119.5 

123.5 
125 5 
128 5 
131 5 
135 

135.5 


fsolnbilitv m ethyl alcohol. 

Tenin 1.06° 5.07" 13.0° 25.0° 40 6° 62.0° 
LiCl 14 It 13 14 15 18 

(Lcnioine, C. R. 1897, 125. 605.) ' 

11)0 r ethyl alcohol dissolve at 
0° 5° 10° 15" 17° 

14.42 15.01 16.77 1S.79 20.31 g, LiCl. 

The solid phase from 0°-17° is LiCl, 4C 2 HgO 


24 28 25.10 25.3S 24.40 23.46 g. LiCl. 

The solid phase from 20°-60° is LiCl. 
Tuner and Bissott, Chem Soc. 1913, 103 
1907 ) 


Solubility in ethyl alcohol +Aq at 25°. 


(Gorlaoh, Z. anal 26. 437.) 
Solubility of LiCl in HCl+Aq at 0° 


97 5 
67.0 
5S 0 


(Engel, A. ch. (6) 13, 385.) 

See also LiCl+H,0. 

SI. sol. in liquid NH S . (Franklin, Am. Ch. 
J. 1898, 20. 828 ) 

Sol. in absolute alcohol, ether, and alcohol- 
ether. 

B.-pt. of alcoholic solution of LiCl. 


% ucil 

1 B - pt 1 

% LiCl 

B-pt 

2.4 

78 43° +0 

70° 

9 93 

78.43°+ 5 55° 

5.39 

" +2 

15 

15.94 

“ +11 75 

8.01 

'* +4 

18 



(Skinner.) 

Solubility in alcohol -f-Aq decreases to 40% 
alcohol+60% H s O. Curve shows minimum 
at 30% H 2 0 to 70% alcohol. The sat. pure 
HaO and pure alcohol solutions cooled to 0° 
deposit LiCl, HsO and LiCl, 4C 2 H«0 respec- 
tively. (Pina de Rubies, C. A. 1914. 743, 
3008.) 


55 10 . 
51 52 
48 73 
43 90 
43 70 
41 17 
39.51 
37.42 


35.67 
34 95 
31.58 

24.67 
24.04 
20.94 
18 47 
17.46 
14.83 


44 90 
42 52 
40 20 
38 64 
37.74 
36 67 
34 70 


21 10 
21 04 
21 48 
20 74 


The solid phase in the mixtures which ar 
richest m alcohol is LiCl; m the other mis 
tures the solid phase is L1CH-H2O. 

(Pina de Rubies, C. C. 1910, 1. 521.) 


(Lemoine, C. R. 1897, 126. 605.) 



LITHIUM URANIUM CHLORIDE 
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Solubility in methyl alcohol at t° 


Solubility of LiCl in acetone. 


(Lenioine, C. 11. 1S97, 125. G04.) 


„ 2 14.5 22.1 

Sp. gr at 21.5° 0.836 0.910 0.974 

Sp.gr. "0° 0.854 0.920 0.9S8 

(Lemoine, C. R 1897, 125. 004.) 

15 80 g. are sol. n 

(Schlamp. Z. phys. C_. , , 

Sol. in 15 pts. fusel oil (Gooch, Am Cli. J 
9. 33.) 

100 g. methyl alcohol dissolve 42.36 g. LiCl 
at 25°. 

100 g. ethyl alcohol dissolve 25.83 g. LiCl 
at 25°. 

100 g. piopyl alcohol dissolve 16.22 g. LiCl 
at 25°. 

100 g. isonmyl alcohol dissolve 9.03 g. LiCl 
at 25°. 

(Turner and Bissett, Chem, Soc 1913, 103. 
1909.) 


Solubility of fused LiCl in alcohols at 25° 


(Lnszczynski, B 1S94, 27. 22S7.) 

+H a O. 13.530 millimols. are contained 
1 1. sat. solution at 25°. (Herz, Z. anorg. 
1912, 73. 274.) 

Solubility in HCl+Aq at 25°. 


0 30 
10 53 
17 64 


MilhmuN I.iC'1 ill 10 to 


135 36 
134.14 
126.52 
122.58 



100 pts. pyridine dissolve 7.78 pts. LiCl at 
15°; 14.26 pts. LiCl at 100°. (Laszczynski, 
B. 1894, 27. 2288.) 

Soluble in anhydrous pyridine, 97% pyri- 
dine+Aq, 95% pyridine+Aq, and 93% 
pyndme+Aq. (Kanlenberg, J. Am. Chem. 
Soc. 1908, 30. 1107.) 

Difficultly sol. in methyl acetate (Nau- 
mann, B. 1909, 42. 3789); ethyl acetate. 
(Naumann, B. 1910, 43. 314.) 

Sol. in ethyl acetate. (Naumann, B. 1904, 
37. 3601.) 

Solubility in glycol at 15° = 11%. (de 
Coninok, Belg. Acad. Bull. 1906, 369.) 

Insol. in benzonitrile. (Naumann, B. 
1914, 47. 1370.) 

Sol. in ethylamine. (Shinn, J. phys. Chem. 
1907, 11. 538.) 

Sol. in acetone. (Eidmann, C. C. 1899, II. 
1014.) 


(Herz, Z. anorg. 1912, 73. 274.) 

+2H 2 0. Sol. m acetone. (Krug and 
M’Elroy, J. Anal. Ch. 6. 184 ) 

+311,0. (Bogorodski, C. C. 1894, II. 
514) 


Lithium mercuric chloride, 2LiCl, HgClj, 
Very deliquescent and sol. in H 2 0. I Harth, 
Z. anorg. 1897, 14. 323.) 

Lithium nickel chloride, LiCl, NiCl a +3H 2 0. 

Deliquescent. Sol. ui HjO and alcohol. 
(Chassevant.) 

Lithium thalli c chloride, 3LiCl, T1CL+ 
8H 2 0 

Very deliquescent, Sol in H.O. (Pratt, 
Am. J. Sci 1895, (3) 49. 404.) 

Lithium stannic chloride. 

See Chlorostannate, lithium. 

Lithium uranous chloride, LijUCb. 

As K salt. (Aloy, Bull. Soo. 1899, (3) 21. 
204.) 

Lithium uranium chloride, UC1 ( , 2LiCl. 

Very hydroscopic: sol. in H s O with decomp. 
Sol. in acetic acid. Decomp. by alcohol. 
(Aloy, Bull Soc. 1899, (3) 21. 264.) 
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lithium zinc chloride 


Lithium zinc chloride, LiCl, ZnOL+311.0 
Extirnich (li'h(|iii’M'cnt < Ephraim, 'Z 
annrg I ! (OS, 69. «»x i 

. 3Li<’l, Zn('lH-l(iir,.() ft) Not obtained 
m .solid state (Kjiliimiii, Z. mmrg BIOS, 69. 
0!) 1 


Lithium chloride ammonia. 

LiCl, XHj 
I.iCl, 2NH, 

LiCl, 3NH„ 

LiCl, 4NIIj. 

Above salts are all decamp by II 2 0, 
(Bonnefoi, C R ISOS, 127. 307-IW9 ) 


Lithium chloroiodide, LiClJ +411,0 
Deliquescent (Wells and Wherlei, Sill 
Am J. 144. 42.) 


Lithium hydride, LiH. 

Xot. deliquescent Decomp, by H 2 0, 
i Guntz, 0. R. 1890, 123. 907.) 

Lithium hydrosulphide, LiSH (?). 

Deliquescent. Sol in H 2 0 and alcohol. 
(Bei /elius, Pogg. 6. 130 ) 

Lithium hydroxide, LiOII. 

Not so deliquescent as NaOH, and appar- 
ently not more sol m hot than cold H 2 0. 
iGmelin, Glib 82.399 ) 

Not deliquescent. (Arfvcdson, A. ch. 10, 
82) 

The solubility of LiOH m H 2 0 can be ex- 
pressed by y = 6 0750+0 00346t+0.0003t 2 , 
whole y = the percentage of Li 2 0 in a satur- 
ated solution (Dittmnr, Jour. Soe. Chem. 
Ind. 7. 730.) 


Lithium fluoride, LiF. 

Very difficultly sol 
Pogg. 1. 17 ' 

Two c 


II 2 0. (Berzelius, 


, crystalline forms Only very si sol 
in HjO, \ cry si. deeomp by II 2 0 at red 
heat. (Poulenc, Bull. Soc ISO 1, (3) 11. 17 ) 
Sp. gr of solution sat nt 1S° = 1.003 and 
contains 0.27% LiF. (Mylius, B 1897 ' 

m S00 pts H 2 0, and the presence of I 
NH 4 F and NH S decreases solubility to 1 
3500 (Carnot, Bull. Roc. 1889, (3) 1. 260.) 

Two crystalline forms are very si sol. in 
HG1, easily sol. in HNO„. (Poulenc, Bull. 
Soc. 1894, (3) 11. 17.) 

Two crystalline forms are msol in 96% 
alcohol, ( Poulenc, ) 

19O0 S< 42 '3790°)^ acetate - (Naumann, B. 
B 1 9L0 U 43 y 314 )" (Naumann, 

Insol. m acetone (Naumann, B. 1904, 37. 
4329; Eidmann, C. C. 1899, II. 1014.) 


Solubility of LiOH in H 2 0 at t°. 


6 96 

7 05 
7 29 
7 56 


10 64 
10.80 
10.99 
11.14 

11 27 

11.68 

12 12 
12 76 
14 21 
16 05 


hi OH per 
) S . H S 0 


(Seidell’s Solubilities, 1st Ed 174.) 


Sp gr. of LiOH+Aq at 18° containing: 
1.25 2 5 5 7 5% LiOH 

1 0132 1.0276 1.0547 1.0804 


Lithium hydrogen fluoride, LiHF s . 

Difficultly sol m H»0, but more easily than 
LiF. (Berzelius ) 

Lithium silicon fluoride. 

See Fluosilicate, lithium. 

Lithium stannic fluoride. 

See Fluostannate, lithium. 

Lithium tantalum fluoride. 

See Fluotantalate, lithium. 

Lithium uranyl fluoride, UO s F 2 , 4LiF. 

(Ditte.) 

Lithium zirconium fluoride. 

See Fluozirconate, lithium. 


(Kohlrausch, W. Ann. 1879. 1 ) 


Solubility in Li 3 SbS*+Aq at 30°. 


LiOH 

LnSbS, 

Solid Phase 

11 4 

0 

LiOH, HaO 

9 1 

S 3 


2 3 

29 9 


2 1 

4S 3 


2 1 

52 1 

LiOH, H 2 0+Li 3 SbSi, 10H 2 O 

1 4 

51.8 

Li a SbS 4) 10H a O 

0 

51 3 



(Donk, Chem. Weekbl. 1908, 5. 529, 629, 767.) 


I SI. sol. in alcohol; insol. in alcohol-ether. 
(Mayer.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3601 ) 
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Insol. in acetone (Naumann, B. 1904, 37. 
4329; Eidmann, C. C. 1899, II 1011.) 

Crystf. also with H»0, and J 2II2O. (Gottig, 


Cryst. also w 
B. 2P. 2912 ) 


Lithium imide, LijNII 

Dcconip. at high temp. Insol. in toluene, 
benzene, ether and ethyl acetate. Decomp 
CIICls. (Ituff, B 1911,44.506 ) 

Lithium iodide, Lil. 

Deliquescent. 


Solubility in 100 pts. H.O at: 

0° 19° 40° 59° 75° 80° 99° 120° 

151 164 179 200 263 435 476 5SS pts. Lil. 


Sp. gr. of Lil+Aq at 19.5° containing - 
5 10 15 20 25 30% Lil, 

1.038 1.079 1.124 1.172 1.224 1 280 

35 40 45 50 55 60% Lil 

1.344 1.414 1.489 1.575 1.670 1.777 

(Kremers, Pogg. 104. 133; 111. 60: Ger- 
lach, Z. anal 8. 295.) 


Sp. gr, of Lil+Aq at 18° containing. 

5 10 15 20 25% Lil. 

1.0361 1.0756 1.1180 1.1643 1.2138 
(Ivohlrausch, W Ann 1879. 1.) 


Temp of maximum g.-mol. Lil dissolved 
density of Lil+Aq. m 1000 g. H 2 0. 

2.516° 0 1795 ' 

0.039° 0 4666 

(de Coppet, C. R. 1900, 131. 178 ) 

Very sol m liquid NH 3 , (Franklin, Am 
Ch. J. 1898, 20. 828 ) 

100 g. methyl alcohol dissolve 343 4 g. Lil 
at 25° 

100 g. ethyl alcohol dissolve 250.8 g. Lil 
at 25°. 

100 g propyl alcohol dissolve 47.52 g. Lil 
at 25°. 

100 g isoamyl alcohol dissolve 112.50 g. 
Lil at 25°. 

In the case of propyl alcohol the solid 
phase at 25° is Lil, 4CsH s O. (Turner and 
Bissett, Chem. Soc 1913, 103. 1909.) 


Solubility m organic solvents at t°. 
C=pts by wt. of Lil m 100 ccm. of the 
sat. solution. 


L=no. of liters which at the saturation 
temp, hold m solution 1 mol. Lil. 

Solvent 

t° 

c 

L 

Furfurol 

25° 

45 86 

0 292 

Nitromethane 

25° 

2 519 


“ 

0° 

1 219 

10.98 


(Walden, Z. phys. Ch. 1906, 65. 718.) 


Solubility m glycol at 15 3° =28%. (de 
Coninck, Belg. Acad Bull. 1906, 369.) 


Sol in benzomtiile. (Naumann, B. 1911, 
47. 1309.) 

Sol. m methvl acetate (Naumann, B. 
1909, 42. 3789 ) ' 

Difficultly sol m ethyl acetate. (Naumann, 

B. 1910, 43. 314 ) 

Sol m acetone (Kidnuum, C C. 1899, II. 
1014; Naumann, B. loot, 37. 132S.) 

+H 2 () Mpt below 200°, (Bogorodsky, 

C. C. 1897, II. 175 ) 

+2H,(). Mpt. 80-88°. (Bogorodsky.) 
+3H a O Mpt. 75°. (Bogorodsky.) 

Sol m absolute alcohol without deeoinp. 
(Thiisoff, Chem. Soc. 1804, 66. (2) 234.) 

‘ The composition of the hj drates formed by 
Lil at different dilutions is calculated from 
determinations of the lowering of the fr -pt. 
produced by Lil and of the conductivity nnd 
ep gr. of Lil+Aq (Jones, Am. Ch. J. 1905, 
34. 301.) 

Lithium mercuric iodide, 2LiI, HgI 2 +6H 2 0. 

Very deliquescent Decomp by H 2 0. 
Very sol. without dceomp. m alcohols, glycer- 
ine, acetone, fuming formic acid, acetic acid, 
ethyl acetate, ethyl oxalate, etc. Less sol 
in nitrobenzene. Insol. in benzene and 
methyl iodide. (Duboin, G. R 1905, 141. 
1017.) 

+8H 2 0. Decomp, by HjO. Very sol in 
alcohols, glycerine, acetone, fuming formic 
acid, acetic acid, ethyl acetate, etc. without 
decomp, SI. sol in nitrobenzene Insol. in 
benzene and methyl iodide (Duboin, 1. c.) 

+9H s O Hydroscopic. Sol. m alcohol 
and acetone without decomp (Dobroserdoff, 
C. C. 1901, 1. 664.) 

Lithium nitride, L13N. 

Sol. in H 2 0 with decomp. (Ouvrard, C. R. 
114. 120.) 

Very hydroscopic. (Dufert, M 1910, 31. 
987) 

Lithium oxide, Li = U. 

Slowly sol. m H 2 0 to form LiOH. 

See Lithium hydroxide. 

Lithium pa oxide, Li 2 0 3 . 

(de Forcrand, C. R 1900, 130. 1467.) 

Lithium hydrogen peroxide, Li 2 0 2 , H 2 0 2 + 
3H a O. 

Sol. in IIjO. Insol. in alcohol, (de For- 
crand, C. R. 1000, 130. 1406.) 

Lithium selenide, Li a Se. 

Sol. in H.O. (Fabre, C. R. 103. 269.) 
+9H a O Sol. m HA (Fabre) 

Lithium silicide, Li,Si 2 . 

Decomp, by H 2 0 and by dil. acids. De- 
comp by aqueous solutions of alkalies with 
evolution of II 2 . (Moissan, C. R. 1902, 134. 
1083.) 
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utiih m sulphide 


Lithium mu’ usulphide, I ijS 
Mine sol m UjO or alcohol tJun LiOTI 
Luteochronuum bromide, (V MLinHri 
Li".s ho] in ]].() linn tin 1 ehloude (Jor- 
gensen, .1. pi < 2) 30. 1 i 

bromoplatmate, ICri \ir,)i f (.i PUh\j) 3 + 

ITijO 

SI. t>ol. m HjU Instil in alcohol (Jiugcn- 

BCll ) 


chloride, Cr(NHACI 3 +lIaO. 

Efflorescent, and \ ery sol iiiH-0 (Jorgen- 


— — chloroplatmate. 

in) [CriNH^yPtCLM-ffllA Neatly 
completely insol in II»U (Joigensen.) 

(b) CriNH a )aGHPtCl»H-2E.H 5 0 Decomp 
by HaO into above, insol in alcohol. (Jor- 
gensen.) 

(c) |Cr( XII 3 )»1 2 0],( Pt( ’U +2H..0 De- 

comp. by H a O into («) I .Jorgensen ) 

mercuric chloride, Cr(NH a )oCl a , IlgClj 

Deeomp. by H s O: si sol in dil. IICl+Aq; 
insol. in alcohol. 

Cr(Nir 3 )„Cl 3 , 3HgCla+2HaO Decomp 
by dil IICl+Aq into above salt (Jorgen- 
sen ) 


Luteochromium oxalate, [Cr(NH 3 )o]a(C 2 0 4 )s+ 
4HaO. 

Nearly msol. in cold HaO. (Jorgensen.) 

ori/niphosphate, Cr(NH 3 )cPO,i +4H,0. 

SI mil in HaO; easily sol. in dil. acids. 
(Jorgensen.) 

sodium pyrophosphate, 

Cr(NH a )o( NaPaO,) +11 ^HaO. 

Nearly msol. in cold H a O; wholly msol. in 
dil NIHOH+Aq. (Jbrgensen.) 


, sulphate, [Cr(NH,).]a(SO0.+5H 1 O. 

Quite sol. in HaO; insol. m alcohol. (Jor- 
gensen ) 


sulphate chloroplatmate, 

[Ci(NH,),(S0 4 )l,PtCl,. 

Nearly insol. in HaO. (Jorgensen) 


Luteocobalt diamine chromium sulpho- 
cyanide. 

Sec Diamine chromium luteocobalt sulpho- 
cyanide. 


Luteocobaltic bromide, Co(NH 3 ) a Br 3 , 
iSol in H 3 0 Precipitated from saturated 
II 2 0 solution by dil. HBr+Aq (Jorgensen, 
J. pr. (2) 36. 417.) 


chromicyanide, Cr(NH a )„Cr(CN) t . 

Precipitate. 

cobalticyanlde, Cr(NH 3 )„Co(CN)«. 

Nearly msol m H s O or m cone. HC’l+Aq 
(Jorgensen ) 

ferrocyanide, Cr(NH a ) a Fe(CN)« 

Very si. sol. in cold 11,0 or dil acids. 
(Jorgensen ) 

iodide, Cr(NH 3 ) 3 I 3 . 

SI. sol, in H 5 0. (Jorgensen, i. c.) 


bromopermanganate, 

Co(NH a ) a Bra(MnOi). 

__ Easily sol. in H a O (Klobb, A. ch. (6) 12. 

bromoplatlnate, Co(NH a ) a Br a , PtBr 4 + 

HaO. 

SI. sol in HaO: can be recrystallised from 
hot HaO containing HBr. (Jbrgensen,) 


bromosulphate, Co(NHj)oBr(S0 4 ). 

Nearly insol. in H a O. Very si sol. in dil, 
NH t OH+Aq. (Jorgensen.) 


iodosulphate, CrfNHASoiI. 

Sol. in H a O; nearly msol. m dil. NH<OH+ 
Aq or alcohol. (Jdigensen ) 

— nitrate, CrtNH a ),(N0 3 ) a 

Sol. in 35-40 pts. H 2 0 Insol. in cold dil 
HNO a +Aq or alcohol. Can bo crystallised 
out of HaO containing a little HNO a . tJur- 
gensen, J. pr. (2) 30. 1.) 

nitrate chloroplatmate, 

Cr(NH 3 )«(N0,)PtCl a +H 3 0. 

Insol. in II 2 0. Sol. in dil. H 2 SO<+Aq. 
(Jbrgensen.) 

— nltratosulphate, Cr(NH a )j(N 0 3 )S 04 , 
Sol. in HaO; insol. in alcohol. (Jdrgensen.) 


carbonate, [Co(NHj)«]a(CO,)j+7HaO. 

Efflorescent; easily sol in II 2 0. 
[Co(NH a ) 6 ]a(C0 3 ),, HaCO a +5HaO Less 
sol m HaO than the neutral salt. (Gibbs 
and Genth ) 

chloride, Co(NH a ) 6 CI s . 

Sol. in 17.09 pis. H 2 0 at 10.6°; 16.81 pts. 
at 11.4°; 16.48 pts. at 12°; and more easily in 
hot HaO. (F. Rose,) 

100 pts. HaO dissolve 4.26 pts. at 0°, and 
12.74 pts. at 46.6°. (Kurnnkoff, J. russ. Soe, 
24. 629.) 

Not appreciably sol. in cone, HCl+Aq. 
(Jorgensen.) 

Insol in alcohol or solutions of the alkali 
chlorides (Gibbs and Genth ) 

Insol. in NH 4 OH+Aq. 



LUTEOCOBALTIC CHROMATE 


Aqueous solution is pptd. by alcohol, mm- 
prul antis, or alkali chlorides. 

Luteocobaltic mercuric chloride, Co(NH 3 )«C1j, 
HgCl 2 +l, ! zHA 
Sol m hot HA (Krok, 1870.) 

By i ('crystallizing from hot II2O contaimng 
HCl is converted into — 

Col NlljleCla, 3IIgCl 2 +H 2 0. Very si. sol. 
ill cold H»0 (Jorgensen.) 

Co(NHj).C1 !( 2HgCl 2 +)£HA Sol. m hot 
H 2 0, from which it crystallizes on cooling 
Insol in cold cone IICl+Aq, and is pptd 
from H 2 0 solution by HCl or alcohol. (Car- 
stanjen ) 

Does not exist (Jorgensen ) 

+3H 2 0. More easily sol. in cold II 2 0 and 
other solvents than the preceding comp 
(Carstanjen, Berlin, 1861.) 

Does not exist (Jorgensen.) 

stannous chloride, 2Co(NH s ) c Cla, 

SSnCL.+lOH.O. 

+SII 2 0. 

chloraurate, Co(NHs) c Cl3, AuCB. 

Very si. sol 111 cold, more easily in hot H s O 
containing HCl. ( Gibbs and Gentli, SiU. Am. 
J, (2) 23. 330 ) 

chloriodate, [Co(NHj)iiC1 2 ] 2 IiOu+H 2 0 

chloriridite, Co(NHj) 0 , IrClo. 

Insol in boiling HjO or dll. IICl+Aq. 
(GibbR.) 

chloriridate, 2Co(NH s )oCl 5 , 3IrCh. 

Insol in H a O. (Gibbs.) 

chlorochromate, Co(NH s )oCr0 4 Cl+ 

3HA 

Sol. in H 2 0 (Klobb, Bull. Soc 1901, (3) 
26. 1027.) 

chlorofluoride, Co(NHs)oCl 2 F. 

(Bohm, 7j. anorg. 1905, 43. 339.) 

chloropalladite, 2Co(NH s )»Cla, 3PdCl 2 . 

Easily sol in dil. IICl+Aq. (Gibbs, Sill. 
Am. J. ‘(2) 37. 58.) 

chloroperchlorate, Co(NH 3 )oCl(C10 4 ) 2 . 

(Millosevicli, Gazz ch. it. 1901, 31. (2) 
285) 

chloropermanganate, 

Co(NHj)oCl 2 (Mn0 4 ) . 

Can be recrystallized from H 2 0. (Klobb, 
C. R. 103. 3S4.) 

chloropermanganate ammonium chlor- 
ide, Co(NH ! )BCb(Mn04), NH 4 C1. 

Easily sol. in II 2 0, (Klobb.) 


Luteocobaltic chloropermanganate potassium 
chloride, CoiNH+Cl.lMnO,), KC1. 

Very easily sol 111 ll 2 (), with decomp, into 
constituents; sol in KCl+Aq (Klobb.) 

— — chloropermanganate sodium chloride, 
CoINHjkC'UMnO,), Nat’l. 

Very sol. m H,< ) (Klobb) 

chloroplatinate, 2Coi NIIj)oCI a , 3PtCl<+ 

0HJ ). 

Can be leery stalhzed fioin much hot II2O. 
(Gibbs and Gentli ) 

+2111 A (Gibbs and Gentli ) 

Coi NIIjlaCE, PtC’L + 1 »J I 2 0. Very si. sol. 
111 cold, decomp by hot, II 2 0 into — 
2 C'o(NH,),C1 3i PtCl 4 +2HjO By rcerys- 
tallizing from hot II 2 0 containing IICl this 
salt is converted into the above salt. (Jor- 
1 gensen.) 

chlororhodite. 

Nearly msol. m boiling II s O or dil acids. 
Sol. in none. IICl+Aq. (Gibbs, Sill Am. J. 
(2) 37. 57 ) 

chlororuthenate, 2Co( NII 3 )aCl 3 , 3 RuC1 4 . 

Sol in dil. acids. (Gibbs ) 

chloroselenate, Co(NHj) f ,ClSeO, +3H s O. 

Dccomp. by H 2 0. Hvlobb, Bull Soc. 
1901, (3) 26. 1029 ) 

chlorosulphate, CofNHi)6Cl(S0 4 ). 

Sol. in HA 

+3HO. Only si. sol. in cold II s O (Klobb, 
Bull Soe. 1901, (3) 25. 1025.) 

ammonium chlorosulphate, 

[CofNH s ) fl ] 4 Cl»(S0 4 ) 5 , 3(NII 4 ) 2 S0 4 + 
OII 2 0. 

Ducomp. by HA (Klobb, Bull, Soc. 
1901, (3) 26. 1027.) 

chlorosulphate chloroplatinate, 

2Co(NHj)«C 1(S0 4 ), PtCl 4 . 

Very si. sol. in cold puie IIA Can bo re- 
crystallized out of H«0 containing HCl. 
(Krok) 

chlorosulphate mercuric chloride, 

Co(NH,)cCl(S0 4 ), HgCl 2 , 

Scarcely sol. m pure H s O, but can be crys- 
tallized from warm acidified H 2 0. (Krok,) 

chlorosulphite, Co(NH s ) 0 (SO,)CI+ 

3H 2 0. 

Sol. in H 2 0. (Vortmann and Magdeburg, 
B. 22. 2637.) 

chromate, [Co(NH,)o] 2 (Cr0 4 ),+5H 2 0. 

Ppt. Sol. in hot HA 
[Co(NH,),] 2 (Cr 2 0)i+6HA Moderately 
sol. in hot HA 
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lf ikucobaltic chromicyanide 


Lutecccbaltic chromicyanide, 

Col NHikCriCN ) r . 

I’pt (lit win.) 

cobalticyamde, Cm Nlli),,( ‘nlCNE. 


— — ditliionate, basic, 

1[( !«( XHj WS,Or.)H HI)], (WS-U^O 

Sol in II»0 and ihl. alcohol 

ferricyamde, Go(NII 3 )r,FotCN) 3 -|- 

ijlljO. 

Insol in HjO. (Braun) 

fluoride, Co(NII 3 ) s P' 3 . 

SI. sol. iu cold H«0. Noailv insol. in acids 
(Rohm, Z anorg 1905,43.340.) 

hydrogen fluoride, Co(NII 3 )itHiFo. 

SI sol. in II jO Decomp, by liot H 2 0. 
(Miolati and Rossi, Real. Ac Line. 1S90, 
(5) 6. II, 185.) 

hydrogen boron fluoride, 

Co(Nlf 3 ) 6 F 3 , 3BF 3 , IIP. 

Cryst. from H a O acidified with HP. Mio- 
lati and Rossi ) 

molybdenyl fluoride, 

Co(NH 3 ),F 3 , 2 MoO a F 2 

Crvst from H 2 0 containing IIP'. (Miolati 
and Rossi.) 

silicon fluoride, 

Co(NH 3 ) 3 F 3 , 2KiF 4 . (Miolati and 
Rossi.) 

titanium hydrogen fluoride, 

2Co(NH,) 0 F 3 , 3 TiF„ 2HF. (Miolati 
and Rossi.) 

tungstyl fluoride, 

Co(NH 3 )»F s , 2WO a F a . (Miolati and 
Rossi ) 

uranyl fluoride. 

Co(NH s ) 6 F„, UOjF 2 . 

Can be cryst. from HjO containing HF. 
(Miolati and Rossi.) 

vanadyl fluoride, 

2Co(NH s ) e F s , 5VO-F, 7HF. 

Ppt. (Miolati and Rossi ) 

fluoride nitrate, 

Co(NH 3 ) 6 F(N0 3 ) j . 

(Bohm, Z. anorg. 1905, 43. 336.) 

hydroxide, Co(NH 3 ) 6 (OH) 3 . 

Known only in aqueous solution. 


Luteocobaltic mercuric hydroxychloride, 
CoXcHwf HgCI) 3 (IIgOH) Cl«. 

Ppt Easily decomp. (Vortmann and 
Mot gulls, U 22. 2044.) 

CoNJlui HgOH) ,C1 3 Ppt. (V and M.) 
C(iNsIIic(HgOH)sCl 3 Ppt. (V and M.) 

iodide, Co(NH 3 )«I 3 . 

Insol. in cold, but moderately sol. in hot 
HaO. 

Accra ding to Joigcnsen, contams HN0 3 and 
has the formula Co 2 (NH 8 )i 2 I 4 (N0 8 ) 2 . 

lodosulphate, Co(NH 3 ) 3 I(S0 4 ), 

Can be recrystallized from hot H 2 0. SI. 
sol. in warm,' neatly insol. in cold H a 0, 
(Kiolc, B 4.711.) 

mercuriodide, Co a Ni»H 88 (HgI) 8 I 6 . 

Ppt. (Vortmann and Borsbach.) 
CoN,II„(HBl)aI». Ppt. (V. andB.) 


mann and Borsbach, B 23. 2804.) 

nitrate, Co(NH 3 ) 0 (NO 3 ) 8 . 

Sol in H a O Can bo recrystallised from 
boiling H 2 0. Sol in about 60 pts. H a 0. 
Insol. in cone. HNOa+Aq. (Jorgensen, J. 
pr (2), 36 . 417 ) 

Almost insol. m acids. (Rogoiski, A. ch, 
(3), 41 . 454) 

Insol. m NH 4 OH, HC1. and HN0 8 +Aq; 


nitrate chloroplatinate, 

Co(NH 4 ) 6 (N0 3 )Cl 2 , PtCl 4 +H 2 0. 

Not decomp. by H 2 0. (Jorgensen.) 

nitratosulphate, Co(NH 8 ) 9 (N0 5 )(S0 4 ). 

Sol in H«0. (Jbrgensen.) 

nitrite cobaltic nitrite, 

Co 2 (NH s ) 12 (N0 2 )o, Co 2 (N0 2 ) 8 = 
Co(NH 3 ) 8 (N0 2 ) b Co. 

Nearly insol. in H 2 0. (Jdrgenson ) 

Much less sol. in H 2 0 tlian the correspond- 
ing roseo salt. (Gibbs.) 

diamine cobaltic mtrlte, 

Co(NH 3 ) 5 [Co(NH 8 ) 2 (N0 2 ) 4 1 3 . 

Ppt. (Gibbs ) 

=Co(NH 8 )«l(NOa) 2 (NH 8 ) 2 Co(N0 2 ) 2 ] 8 
Nearly insol. in cold, si sol. in boiling H a O. 
(Jorgensen, Z. anorg. 5. 179 ) 

oxalate, [Co(NH 8 ) 6 ] 2 (C 2 0 4 ) 8 +4H 2 0. 

Insol. in hot or cold H a O. Easily sol. it 
H 2 C 2 0 4 + Aq. 
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Luteocobaltic oxalate chloraurate, 

2Cu(NH 3 )e<C 2 0 4 )Cl, AuCl 3 +4H»0 
Easily sol. in hot H 2 0. (Gibbs.) 


— — perchlorate, Co(NH 3 )6(C10 4 ) a . 

(Millosevich, Gazz. eh it. 1901, 31, (2) 
285.) 


— — permanganate, [Co(NH 3 )o]2(Mn0 4 ) 3 . 

Nearly insol. in HaO. 100 pts II 2 0 at 0° 
dissolve only 0.072 pt. salt Moderately 
sol. in hot H s O. (Klobb, A. ch, (6) 12. 5.) 


Luteocobaltic ammonium selenate, 

. [Co(NH 3 ) 6 ] 2 iSo0 4 ) 3 , (NH,)aSeU,+ 

Very sol. m 11.0 

[Co(NIIola(Se0 4 ) a , (NH 4 ) 2 So0 4 +SH 2 0. 
Very sol in H 2 0. (Klobb) 

sulphocyanide, Co(NH 3 ) 3 (,SCN) 3 . 

Decomp. by hot lt a O. (Miolati, Z. anorg. 
1000, 23. 211.) 

mercuric sulphocyanide, 

Co(NH 3 ) 0 (SON) 3 , SHgtSCN),. 


persulphate sulphate, 

[Co(NH 3 )»]aS 2 0 3 lS 04 )a. 

Much less sol. in HaO than the sulphate 
Sol. in 641 pts. HaO at 18.8° and m 632 
pts. at 20°. Not easily sol. even in boiling 
HaO. (Jorgensen, Z. anorg 1808, 17. 459.) 

oiihophosphate, Co(NH 3 )«(PO«) + 

4H a 0. 


Decomp. by H a O. 

Cryst. from dil NII 4 SCN+Aq. (Miolati.) 


platinum sulphocyanide, 

[Pt(SCN) 4 ] 3 [Co(NI I 3 )„(SCN 3 ) ] .. 
Decomp. by hot II 2 0, (Miolati.) 


silver sulphocyanide, 

Co(NH,),(SCN)„ 2AgSC’N. 
Decomp. by hot Il.O. (Miolati ) 


SI. sol. m cold H.O Easily sol. m dll acids. 
(Jorgensen ) 

[Co(NH 3 ) 0 ] 3 (PO4)(PO 4 H) 3 +5HH 3 O (7). 
Ppt. (Braun ) 

[Co(NH,) 6 l 2 (P0 4 H) 3 +4H 2 0. Ppt. Easily 
sol. m very dll. HCl+ A.q (Jdrgensen.) 


sulphate, [Co(NH 3 ) 0 ]2(SO 4 ) 3 +5H 2 U. 

SI. sol. in cold, more easily in hot H.O. 
+GH.0 (KroL, B. 4. 711 ) 


hydrogen sulphate, 

Co(NH 3 ) a H(S0 4 ).. 


wietaphosphate. 

Ppt 


Decomp, by alcohol to sulphate (Jor- 
gensen, Z. anorg 1898, 17. 458.) 


[Co(NH 3 HP 4 0 13 + 


(Gibbs, Am, Aoad. Proc. 11. 29): or 
Coa(NHs) iaP 4 0u( 0Na)a (Vortmann, B. 11. 
2181); or Co(NH,),(P 11 0 7 Na)+llh'H«0. 
(Jorgensen, J. pr. (2) 36. 438 ) 

Very nearly insol, in H 2 0. With H 2 0 at 
80° it is decomp. into — 

[Co(NH 3 )„] 4 (P 2 0 ) s + 20H 2 O. Less easily 
sol. than the preceding salt. 


4[(CoGNH 3 ) 2 <S0 4 ) 3 ], 5Ii.SO 4 +10H t O. 

Very sol. m H 2 0 with decomp. into the normal 
sulphate. 

When pulverized it seems to dissociate 
slowly in contact with abs. alcohol, (Klobb, 
Bull Soc. 1901, (3) 26. 1025.) 

ammonium sulphate, 

[Coo(NII 3 )ol 2 (SU 4 ) 3 , (NH 4 )jS0 4 +8H s 0. 
Sol. m H 2 0 with decomp. (Klobb,) 


pyrophosphate, acid, Co(NH 3 )o(P 2 0 7 H), 

Wholly msol. in H 2 0. Somewhat sol. in 
dil. HC 2 H 3 0 2 +Aq. Easily sol. m HCl+Aq 
(JSrgensen.) 


— — ■ sodium pyrophosphate, 

Co(NH 3 ) 3 (P 2 0 7 Na) +UHH 2 0. 

Ppt. Not wholly insol. in cold H a O 
Decomp. by hot H 2 0. Less sol. in NH 4 OH+ 
Aq than in H 2 0. (Jdrgensen.) 

[Co(NH 3 ) 6 ] 4 (P 2 0 7 ) 3 , 2Co(NH 3 ) 6 (NaP 2 0 7 ) 

+39 H 2 0. As above. (Jorgensen.) 


selenate, [Co(NH„)] 2 (Se0 4 ) 3 +5H 2 0. 

Very sol. m H 2 0. (Klobb, BuU. Soc. 
1901, (3) 25. 1028.) 


— ■ hydrogen selenate, 

[Co(NH 3 )e]H(Se0 4 ) 2 +2KK a O. 
Not decomp. by H s O. (Klobb.) 


— — cerium sulphate, [Co(NH 3 ) B ]a(S0 4 ) 3 , 
Ce 2 (S0 4 ) 3 +lijH 2 0. 

Very si. sol. in cold, and practically msol. 
in boiling H 2 0. Sol. m acids. (Gibbs, Am. 


Ch J. 16. 560.) 

[Co(NH,),]ji S0 4 ) 3 , 3Cc(S0 4 ) 2 +H 2 0 
above. (Wmg, Sill Am. J. (2) 49. 363.) 


lanthanum sulphate, [Co(NH 3 )(j]a(S0 4 ) 3 , 

Ln 2 (S0 4 ) 3 +H 2 U, 

SI. sol. m H 2 0. (Wing.) 


— thalllc sulphate, [Co(NH|) 0 ]a(SO 4 ) 3 , 
Tl»0(S0 4 ) 2 +5H 2 O. 

Decomp. by cold H 2 0. (Gibbs.) 


sulphate bromaurate, 

Co( NIIj) 3 (SO 4 ) ( AuBr 4 ) . 

Very si sol. in I1 2 0 with apparent decomp. 
Insol. m alcohol. (Jdrgensen.) 



UTK< >< '( iBALTIC SULPHATE CIILORAUIt ATE 


Luteocohalnc sulphate chloraurate, 

Cm NJIjltl.SO,) VuClj. 

Si .sol 111 1 [J ). i.Ioigonscn ) 

cobaltic sulphite, K \»i Nir 3 > ri ]jfS(> 3 ) 3 , 

Ct i.i S( * ! i 3 -t- [l .< 1 - (lichrocobaltic sul- 
phite, [< 'hi MCRl.iM ) 3 j.i -f-2II 2 0, which 

[C01 |„iSO, I,, aC(i 3 lKf>a)i-f-lflI[/)' 
diamine cobaltic sulphite, [Co(NHa) 2 la(S0 8 ) 2 
+511.0, which see. 


Luteorhodium bromide, lUi(NH 3 ) 0 Iirj. 

Less sol in II»0 than the cldoride. (Jor- 
gensen, J. pr. (2) 44. 31.) 

chloride, Uh(NHa)nOJj. 

Sul in 7 to R pts. 1I 2 0 at 8°. 1 J.) 

+II 2 0. Extiomely cflloiescent. (J.) 

rhodium chloride, KhfNTIj'loOL, RhCla. 

Sol. ill II 2 0. (Joigensen, Z. ftnorg 6. 
174.) 

— chloroplatmate, 2RhiNIIa) 0 Cl3, 3PtC'h+ 

on 2 o. 

Insol. in IIsO. Sol m warm HC1+ An. (J.) 
RluNHACla, PtCL+’iH.O. Decomp 
by II 2 0 into chloride and above salt (J.) 

nitrate, RhlNHj) c (NO a ) a . 

Sol. in 4S to 49 pts II 2 0 at ord temp 
HNOa+Aq diluted with 5 vols II «0 ppts 
the salt completely from aqueous solution 
(Jbrgensen, J. pr (2) 44. 51 ) 
RlHNHa)»lNO a )j, UNO, Decomp, by 
H 2 0 or dil alcohol. (Jorgensen, J pr. (2), 
44. 03.) 

ori/iophosphate, RhfNH,) 0 PO 1 H-4H a O. 

SI. sol m cold n 2 0 (,T.) 

sodium pyrophosphate, 

[Rh(NH s )a] 2 (Pa07)aNa a +23II 2 0. 

Nearly wholly insol in H 2 0. Wholly insol 
in NH/JH+Aq. (J.) 

sulphate, [Rh(NHa)»] 2 (S0 4 ) 3 -t-6H 2 0. 

Sol. in 43 pts. HjO at 20°. (J.) 

Magnesium, Mg. 

Does not decomp. H a O at ord. temp., but 
decomp slowly at 100°. H 2 0 containing 

acids dissolves Mg easily. Sol. in cold dil. 
HC 2 H s 0 3 +Aq. Difficultly sol. in cold 
H 2 S0 4 +Aq. (Bunsen.) Cold nitrosulphunc 
acid does not attack. (Bunsen.) Cold 
NHiOII+Aq, KOH+Aq, or NaOH+Aq do 
not attack f M aak, Phippson.) Sol. in NH4CI 
or (NHa)sCOa-t-Aq (Wdhler.) 


Very lapidly sol. 111 Iv s S..Os+Aq and 
iNIIihK.'Oa+Aq with violent evolution of 
gas (Levi, G.izz. ch. it. 1908, 38. (1), 583.) 

Attacked by aqueous solution of KG] ‘ 
NJLC1, NnC’l, LiCl, CuClj, CdCl 2 , CoCl,’ 
PbCl., HgC’L, FeCla, CrCI,, PfcCfi, AuCl 
CuS(),, Z11SO4, F0SO4 and MnSCL 

SI attacked by hot 30% CaClj+Aq, not 
by 30' MgCL+Aq. BaCL+Aq and SrCl 2 + 
Aq (Tommasi, Bull Soe. 1899, (3), 21. 880.) 

Not attacked by NHiF+Aq, very slowly 
bv solutions of BaCL, CaCl 2 , IvCl, K a Fe(CN). 
NaNOa, Nn 2 S 2 O s and NaallPCL Solutions 
ot NaCjHiOn, Na 2 R 4 0„ alum and chrome 
alum attack vigorously. Solutions of 
(NHB.CO,, NHaCI, (NHihChCh, (NH 4 ) s S 
and NaX’Oa attack even more vigorouslv 
(Mouiaoui, C R 1900,130.140') 

Insol in liquid NHa (Gore, Am. Ch, J 
1898, 20. 828.) 

Insol in liquid HF. (Franklin, Z, anorg 
1905, 46. 2 ) 

Somewhat sol. m liquid NH a , if a clean 
metallic suiface is in contact with the pure 
solvent. (Kraus, J. Am. Chom. Soc, 1907, 
29. 1501.) 

} oeotn oleic acid dissolves 0.0104 g. 
Mg in 0 days (Gates, J. phys. Chem. 1911, 
16. 143.) 


Magnesium boride, MgoB 2 . 

Sol m HCl+Aq. (Winkler, B. 23. 774.) 

Magnesium bromide, MgBr 2 . 

Deliquescent. Very sol in H 2 0 with evolu- 
tion of heat. 

Sat MgBr 2 +Aq contains at: 

-18° +17° 48° 62° 97° 

62 58 00 9 62 5 65.8% MgBr a . 

(fitard, A. ch. 1894, (7), 2. 541.) 

See also MgBr 2 +6H 2 0. 

Sp. gr. of MgBr 2 +Aq at 19.5° containing. 

5 10 15 20 25 % MgBr 2 , 

1.043 1.087 1 137 1.191 1.247 


MgBrj+Aq is si. decomp, by evaporation. 
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Solubility of MgBra in alcohols. 
MgBrj forms with methyl alcohol a com 
pk% MgBrj, 6CH3OII. 

Solubility of MgBr a , (iCHsOII in CHtOH at t° 


<!, welchl 
of \lnHra, 

1 ICHsOII 

* 

tdS"‘ 

42 6 

44 6 

40 7 

45 9 
51.4 

55 5 

5S 0 
60.7 

130 

140 

150 

160 

170 

180 

185 

190 mpt. 

63 6 

66 8 

70 2 

74 0 

78 5 

84 5 

88 0 

100 



f U\ \m ight 
of MfcBr., 
hlsutUHo* >H 


<r , by weight 
of MgBra, 
tusuCMloOH 

0 

55.8 

60 

S2 4 

10 

60 5 

65 

84.2 

20 

65 2 

71 

, 88.0 

30 

69 8 

75 

92 0 

40 

74 3 


94.6 

50 

78 5 

SO mpt. 

100 


(Mensclmtkin, Z. anorg. 1907, 52. 11.) 


Solubility of MgBr 2 , 6C a H t OH m C 5 H t OH 


if MeBrs, 
3CaH&OH 


17.2 

24.9 

32.7 


bCrfirfHI 


73.8 

76.2 
78 7 

82.3 


% by weight 
of MgHrs, 

eCaH 7 OH 


% by weight 
OCrffiOH 


Solubility of MgBr s , 6(iso)CtHnOET 1 
CtHiiOH at t°. 


46 mpt. 
(Mensclmtkin.) 


of MgBrj, 
W-oCaHuOn 



'b MRHr, 

1 b MgBn, 2C,Hit,0 

— 8 

0 6 

1 08 

0 

0 8 

1 44 

+10 

1.27 

2.3 

14 

1.6-1 

2 95 

16 

1.03 

3.48 

18 

2 3 

4.14 

20 

2 7 

4.86 

22 mpt. 

3 22 

5.80 


Solubility of MgBrj, 2C 4 HioO in ether at t°. 

"Lower solution” =the melted MgBr J( 
2C4H10O which does not mix with the ether 


75.7 
73 9 
72.2 
70 8 
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Solubility of MgBr 2 in fniinu: and 

MgBrj frnms with formic acid a complex, 
Mgllr,, OIK’OOII. 

Solubility of Mglii-, (illOOOH in IK’OOII 
nt t°. 

Solubility of MgBr ; 
MgBr- forms witl 
MgBrj, 3CII»COCHj 

Solubility of Mgl 
CHaCO' 

. in acetone, 
ll acetone a complex, 

lr a , 3CH 3 COCH 3 ill 

CH a at t°. 

S&IsCOCl?.* 5 ' 


i>nti Mjrllrt, iiHOMlll 

0 

20 

40 

60 

70 

80 

80 

88 mpt. 

49 8 

05 1 

73.1 

78 1 

80 0 

95.0 

100 

0 

30 

00 

70 

74 

75 

70 

so 

84 

88 

92 rapt. 

0 2 

0 8 

1 45 

2 0 

3 7 

5 5 

14 0 

50 0 

71 6 

83 3 

89 8 

, 95 2 

100 

(Menschutkin, Z. anorg. 11)07, 64. 90.) 

Solubility of MgBr a m acetic acid. 

MgBrj forms with acetic acid a complex, 
MgBrj, CCIIaCOOH 

Solubility of MgBr a , CCHaCOOII m 
ClfjCOOIi at t° 

(Menschutkin, Z. anorg. 1907, 53. 30.) 

Solubility of MgBrj m acetamide. 

MgBrj forms with aoetamde a complex, 
MgBr a , OCHjCONHj. 

Solubility of MgBiv OCHjCONHj m 
CHjCONHj at t°. 


% hv vi t MgBrj, 
BOHaCOOH 

17 

30 

50 

00 

70 

SO 

85 

90 

100 

105 

110 

112 mpt. 

0 3 

1 5 

4 5 

7 9 

10 2 

3S 5 

49 5 

57 7 

71 S 

80 0 

89 5 

100 0 

t* 

% oci«;oNa, r ’' 

60 6 

70 

90 

110 

130 

150 

160 

105 

169 mpt. 

(Menschutkin, Z. 

Solubility of MgB 
MgBr a forms witl 
MgBr 2l 6CH3CONH 

Solubihty of Mgl 
CHaCOh 

50.0 

57.8 

60.5 

65 0 

71 5 

80 0 

85 5 

90 0 

100 0 

anorg. 1909, 61. 106 ) 

ir 2 in acetanilide, 
i acetanilide a complex, 
C,Ha. 

)r 2 , 6CH 3 CONHCaH s in 
HICoHs at t°. 

(Menschutkin ) 

Solubility of MgBr 2 m acetic anhydride 
MgBr a forms with acetic anhydride a com- 
plex, MgBr 3 , 6(CH,C0) 2 0. 

Solubility of MgBr a , 0(CH a CO)sO in 
(CHjCO) a O at t°. 


% by wt MgBrj, 
C(CHaCO)jO 

f 

ab^CONH^H; 

0 

20 4 

107 5 

9 0 

30 

30 0 

140 

19 3 

60 

37 7 

170 

29.6 

90 

44 5 

185 

39 0 

120 

57.8 

196 

49.0 

130 

09 8 

200 

59.6 

135 

85.0 

205 

73.2 

130-137 mpt. 

100 

209 mpt. 

100 0 

(Menschutkin, Z. anorg. 1909, 61. 112.) 

1 (Menschutkin, Z anorg. 1909, 61, 109.) 



MAGNESIUM BROMIDE 


407 


Solubility of MgBr 2 in aniline. 


MgBrj forms with aniline three complexes: 
MgBr., OCaHaNHa; MgBr s , 4C«H 6 NH 2 ; 

MgBrj, 2CnII 6 NH 2 . 


Solubility of these complexes in aniline. 
Solubility of MgBr», 6CoH 6 NH 2 m Ci,H e NH 2 


‘1, hj Height uf MgBra, 


OCoHoNHa 

10 

3 2 

30 

3 9 

50 

5 1 

70 

7.5 

no 

12 8 

100 

18 5 

103 5 

27 5 

Solubility of MgBrj, 4C t H,NH s in C,H 5 NHj. | 

to 

% by Height of MgBrj, 
tC.HsN’Ha 

103’ 

24 0 

120 

24 3 

140 

24 9 

160 

20 0 

180 

28 3 

200 

33 5 

220 

45 0 

230 

55 0 

237 

76 3 

Solubility of MgBrj, 2C a H 5 NH 2 in C,H 6 NH 2 

t° 

% bj weight of MgBn, 


2CbH&NHj 

237 

76 3 

250 

77.3 

260 

78 1 

270 

79 0 

(Mensehutkin, Z. anorg. 1907, 62. 159.) 


Solubility of MgBra m methylal, 

Mgllij forms with methvlal a complex, 
MgBra, 2CIIs(OCJI a )j. 


Solubility of MgBr 2l 2CH 8 (OCII,)j m 
ni a fOCIIi) 8 at t°. 


i” 

h> hi MgBra. 

JC'HaU ICHala 

20 

0 3 

40 

0 45 

00 

0 0 

80 

0 75 

100 

0 0 

106 

1 1 

100 

SO 2 

108 

90 S 

110 

95 4 

112 mpt. 

100 


(Monschutkin, Z. anorg. 1907, 63. 32.) 


Solubility of MgBr a m dimethylcarbinol. 
MgBr 2 forms with dimetliylcarbinol a 
complex, MgBr», 4(CHj) s CHOH. 


Solubility of MgBra, 4(CH s )aCHOH in 
(CHa)jCHOH at t°. 


t° 

r 'c b\ HI Igllt 

of StgBra. 
4(CHiUCHOH 

t» 

'7i h\ weight 
of 

4(CHauCHOH 

0 

20 

40 

60 

SO 

100 

40 0 

42 2 

45 0 

48 5 

53.3 

59 0 

110 

120 

130 

130 

138 

139 mpt. 

62 5 

67 3 

74.0 

83 6 

90 00 

100 


(Mensehutkin.) 


Solubility of MgBra in tnmethylearbinol 
MgBr 2 forms with trimethyl carbinol a 
complex, MgBra, 4(CH,),COH 


Solubility of MgBra in benzaldehyde. 
MgBrj forms with benzaldehyde a com- 
plex, MgBr 2 , 3CsH s CHO. 


17.8 
37 5 
65.0 
84.5 
93.2 


(Mensehutkin, Z. anorg, 1907, 63. 26.) 


Solubility of MgBra. 4(CII,)*COH ill 
fCH,) 3 COH at t°. 


* 

ofMgBrs!* 1 

4(CH,)iCOH 

t° 

% by Height 
"1 MgHrj, 
ItOir.laCOH 

24 4 

0 00 

65 

50 5 

25 | 

1 0 

70 

62 6 

35 

9 5 

75 

77 0 

45 

19 1 

77 5 I 

85 0 

55 

32 2 

79 

91 5 

60 

40 5 

80 mpt. 

100 


Mensehutkin.) 


Solubility of MgBr s in phenylhydrazme. 
i MgBrj forms with CbH 5 NHNH 2 a complex, 
I MgBrj, GOHaNIINHj. 



MUJXKSIUM MANGANOUS BBOMIDE 


(Mcnachutkin, 2, auoig 1907, 62. 102.) 

Solubility of MgBr 2 in urea. 

MgBr. forms with urea a complex, MgBi», 
OCO(NH») 5 . 

Solubility of MgBra, 6CO(NH 2 ) 2 in urea at t°' 


24 2 
29 S 

25 0 
41 0 


(Menschutkiu, Z. anorg. 1909, 61. 116.) 


Solubility of MgBra, 4CQfNII 2 ) 2 in urea at t° 


MgBr 2 , 6NH 2 COOC 2 H 5 decomposes at 
yO 5-91° foirmng MgBrs, 4NH 2 COOC 2 H s , 


Solubility of MgBr 2 , 4NH 2 COOC 2 H 5 
NH 8 COOC s H 6 at t°. 



(Menschutlun, Z. anoig 1909, 61. 116 ) 
Solubility of MgBr 2 in urethane. 

MgBr 2 forms with urethane a complex, 
MgBrj, 6NH 2 COOC 2 H E . 



*91.5 , 

* Mpt. of MgBr s , eNHjCOOCjH,. 
(Mensehutkin, Z. anorg. 1909, 61. 1 


+OH.O 

Solubility nl MgBr 2 +6H 2 0 in H 2 0 at t°, 


of liaBr!?* 
OHsO 


(Menachutkm, Z. anorg. 1907, 52. 153.) 


B 1S97, 30. 1718 ) 

SI. sol. in liquid NU 3 . (Franklin, Am. Ch, 
J. 1S98, 20. 82S.) 

Sol. in alcohol. Sol. m acetone. (Nau. 
mann, B. 1904, 37. 4328; Eidmann, C. C, 
1899, II. 1014.) 

Difficultly sol. in methyl acetate, (Nau- 
mann, B. 1909, 42. 3790.) 

Insol, in ethyl acetate. (Neumann, B, 
1910, 43. 314.) 

+10H 2 O. Sol. in II 2 0. (Panfiloff, Cliem. 
Soc. 26. 234.) 

Magnesium manganous bromide, MgBr 2 , 
2MnBr 2 +12H 2 0. 

Dehquesoent. (Saunders, Am. Ch. J. 14. 

Magnesium mercuric bromide, MgBr 2 , HgBr ; 
Deliquescent. 

MgBr 2l 2HgBr 2 . Not deliquescent. 


Magnesium potassium bromide, MgBr 2 
2KBr+6H 2 0. 

Easily sol, in H 2 0, from which KBr crya 
tallises at 75 to 87°. Alcohol dissolves oui 
MgBr 2 . (Lowig, Rupert, 29. 261.) 



MAGNESIUM CHLORIDE 


Formula is MgBr 2 , KB1+GII5O. De- 
liquescent. (Lcrch, J. pr. (2) 28. 338.) 

Magnesium stannic bromide. 

Sie Bromostannate, magnesium. 

Magnesium chloride, MgCb 

Deliquescent. Very sol in H 2 0 with 
e\ olution of heat. The solution decomposes 
on evapoiation losing IIC1, when less than 0 
mols. II»0 are present to 1 mol. MgCIa 
(Casnseea, C. R. 37. 350 ) 

Anhydinua. Sol m 1.857 pts II-O at 15°. 
tGerlach.) 

Sol m 1 pt cold HaO fF.mr.Toa ) 

Nit MnOla+Aa »t 12 5“ oontiuns 64 8% MgCIa 

<H lllO°pts U HaO at 16 3° dissolve 200 pts MgCIa (lire's 
Diet ) 

100 pts. HjO dissolve 52.2 pts. MgCIa at 0° 
and sp. gr. of sat. solution = 1.3019 at 15°. 
(Engel, Bull. Soo. (2) 47. 31S.) 

1000 mols. H a O dissolve 108 mols MgCl. 
at 25°C. (.Lowenhorz, Z. pliys. Ch. 1894, 13. 
479.) 

100 mols. MgCIa +Aq contain at t° 
t° 67,5 08.5 08.7 79.5 79.95 

Mol. MgCIa 11.58 11.92 11 71 12.28 12. 

t° 116.07 152.6 181-2 18G , 

Mol. MgCIa 10.2 18.24 23.8 24.1-24.4! 

(Vant Hoff and Meyerhoffer, B. A. B. 

73.) 

Solubility of MgCIa in HaO at t°. 



K|) gr 

i 

— 

3 


1 

1 00S1 

1 13 

1 1131) 

25 

1 2274 

2 

1 0109 

14 

1 1221) 


1.2378 

3 

1.0253 

15 

1 1311 


1 2482 

4 

1 0338 

10 

1 1404 

28 

1 2580 

5 

1.0122 

17 

1 149S 

29 

1 2090 

6 

1 0510 ; 

18 

1 1592 

30 

1.2794 

7 

1 0597 

19 

1 10S0 

31 

1 2903 

8 

1.0084 

20 

1.1780 

32 

1 3012 

9 

1 0772 

21 

1 1879 

33 

1 3121 

10 

1 0859 


1 1977 

34 

1 3230 

11 

1.0949 

23 

1 2070 

35 

1 3340 

12 

1 1040 

[ 24 

1 2175 




MgCIa, 8HaO+MgCl 2 , 
OHaO 

MgCIa, 0HaO 


MgCla^OHaO+MgCla, 

MgCIa, 4H a O 
MgCIa, 4H 2 0+MgCla, 
2HjO 

MgCIa, 2H t O 


Sp. gr. of MgCIa +Aq at 15°. 


(Gerlftch, Z. anal. 8. 2S1.) 


Sp. gr. of MgCIa +Aq at 18°. 


(ICohlrausch, W. Ann. 1879. 1.) 


Sp. gr. of MgCla+Aq at 0°. S=pts salt ir 
100 pts. of solution; Si ■= mols salt in 10( 
mols. solution. 


15.7989 

11.3249 

6.2008 


4 702 
3.423 
2 355 
1 233 


(Landolt-Bbrnstein, Tab. 5th Ed. 1912. 480.) 
See also Mg'Clj+GHjO. 


(Cliarpy, A. ch. (0) 29. 23 ) 


3p, gr. of MgCIa +Aq at 19 5' 


(Kreiners, Pogg. 104. 155.) 
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MgCL.+Aq containing 10% MgCl 2 boils at 
101.6°; containing 20% MaCls boils at 106.2°; 
containing 30% MgCl 2 boils at 115.6°. (Ger- 
lach.) 

Sat. MgCl 2 +Aq forms a crust at 122.5°, 
and contains 52 9 pts. MgCls to 100 pts H 2 0. 
(Gerlach, Z. anal. 26. 426 ) 

B.-pt. of MgCIj+Ag. P=pts. MgCl 2 to 100 
pts HjO. 


Insol. in CS a . (Arctowski, Z. anorg. 1894, 
6. 257.) 

’SI. sol. in benzomtrile. (Naumann, B. 
1914, 47. 1369 ) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+2H 2 0. Very deliquescent (Ditte, A. 
ch. 1881, (5) 22. 560.) 

+4H a O. (van’t Hoff and Meyerhoffer.) 
-j-6H s O. Deliquescent. Sol. in 0.6 pt. 
cold, and 0.273 pt. hot H 2 0. (Casaseoa, l. c.) 

Solubility in H 2 0 at t°. 


(Gerlach, Z. anal. 26. 440.) 
i -pt. of MgClc+Aq containing % MgCl a . 


4 6 
8 4 


101 ° 


103° 

104 


(Slnnner, Chem. Soo 61. 341.) 

Sol. m KCl+Aq at 60°. (Uhlig, C. C. 
1913, II. 749.) 

Sol in 7 pts alcohol at 15° (Bergmann ) 

" S “ “ modomte heat (B) 

100 pts alcohol of given sp gr dissolve pts. MgClj 


?ts MgCla 


Pts. MgCla 


MgCla -1-OHaO is sol in 5 pts alcohol of 0 90 sp ’gi 
and in 2 pts alcohol of 0.817 sp gr 
Sol in 0 182S pt strong alcohol at 82 5° (Wenzel. 

B.-pt. of an alcoholic solution of MgCl 2 . 1 


(Skinner, Chem. Soo. 61. 341.) 

Even more sol. m acetic ether than CaCl 2 . 
(Cann, C. R. 102. 363.) 

Sol. in boiling amyl aloohol. (Riggs, Sill. 
Am. J. 144. 103.) 

SI. sol. in anhydrous pyridine Sol. in 
97%, 95% and 93% pyridine+Aq. (Kahlen- 
berg, J. Am. Chem. Soo. 1908, 30. 1107.) 


(Biltz and Marcus, Z. anorg 1911, 71. 169.) 

Solubility in KCl+NH 4 Cl+Aq at 25° has 
been studied. (Biltz and Marcus, Z. anorg. 
1911. 71. 178.) 

When the solid phases are MgSO ( + 6H 2 0 


Solubility of MgCl 2 +6H 2 0 m (NH 4 )MgCl 8 -t 
6H 2 0+Aq at t°. 


(Biltz and Marcus, Z. anorg 1911, 71. 170.) 

Solubility data of MgCl 2 +KCl+MgKCls 
are given by van’t Hoff and Meyerhoffer. 
(Z. phys. Ch. 1899, 30. 64.) 

-f8H a O. Pptd. from an aqueous solution 
which contains about 10 mols. H 2 0 to 1 mol. 
MgCl 2 . 

+12H 2 0. Pptd. from an aq. solution whioh 
contains 1 mol. MgCl 2 in about 12.06 mols. 
of H 2 0. (Bogorodsky. C. C. 1899, 1. 246.) 

Magnesium manganous chloride, MgCl 2 , 
2MnCl 2 +12H 2 0. 

Deliquescent. Very sol. in H 2 0 and al- 
cohol. (Saunders, Am. Ch. J. 14. 148.) 

2MgCl„,MnCl 2 +12H 2 0 Ppt. Deliquesces 
in the air. (Gossner, C. C 1904, 1. 707.) 

Magnesium mercuric chloride, MgCl 2 , HgCl 2 
+6H 2 0. 

Very deliquescent. More sol. than the fol- 
lowing salt, (v Bonsdorff, Pogg. 17. 133.) 
MgCls, 3HgCl 2 +6H 2 0. Sol. m H 2 0 with- 
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out decomp. Easily sol. in aleohol. (v. 
Bonsdorff.) 

Magnesium phosphoryl chloride, MgCla, 
P0C1, 


Magnesium fluoride, MgF s . 

1 1. HaO dissolves 76 mg. MgF s at 18°. 
(Kohlrausch, Z. phys. Ch. 1904, BO. 356.) 

87 mg. ard dissolved in 1 1. of sat solution 
at 18°. (Kohlrausch, Z. phys. Ch. 1908, 64. 


Deliquescent. Sol in 1I»0 with evolution 
of heat and decomposition. Very si, sol. in 
warm POC1,. (Cassolmann, A. 98. 223.) 


Magnesium potassium chloride, MgCla, 
2KC1+6H S 0. 

Deliquescent, forming a solution of MgCla, 
while KC1 remains undissolved. 100 pts. HaO 
dissolve 64.5 pts. at 18 75°. 20 pts. salt dis- 
solved in 80 pts. H 2 0 lower the temp. 1.75°. 
(Bischof.) Alcohol dissolves out MgCla. Do- 
comp. into the two salts by solution in 
HaO. (Marcet.) . , , 

A sat. solution in contact with solid KC1| 


MgCla, 6HiO and KC1, MgCla, H,0 at 50° 
contains 111.9 mol MgCla and 1.2 mol. KC1 
per 1000 mol. HaO. (Ulilig, Chcm. Soo. 1913, 1 
104. (2) 775; C. B. Miner. 1913, 417.) 

Mm. Cnrnallile. 


Scarcely sol. m acids. (Gay-Lussac and 
Thdnard.) Insol. in excess of HF. When 
precipitated, is sol in aqueous solution of 
ammonium and magnesium salts. Sol. in dil. 
HNOa+Aq, from which it is precipitated by 
alcohol. 

Insol in methyl acetate. (Naumann, B. 
1909. 42. 3790.) 

Mm. Selluite. 

Magnesium potassium, fluoride, MgF a , KF. 

Decomp. by HaSOj. (Dubom, C. R. 1895, 
120. 679 ) 

MgFa, 2KF. Decomp by H 2 SOj. (Du- 
boin.) 

Magnesium sodium fluoride, MgFa, NaF. 

Insol in HaO. (Geuther, J B. 186B. 173.) 
Magnesium stannic fluoride. 

See Fluostanhate, magnesium. 


Magnesium rubidium chloride, MgCla, RbCl | 
+6HaO. 

Not decomp. by a small quantity of HaO. 
(Feit and Kubierscky, Ch. Ztg. 16. 335.) | 


Magnesium titanium fluoride. 

J See Fluotitanate, magnesium. 

Magnesium zirconium fluoride. 
See Fluozirconate, magnesium. 


Magnesium sodium chloride, MgCla, NaCl-f 
2H a O. 

Sol. in HaO. (Poggiale.) 

Magnesium thalhc chloride, 2T1C1», MgCla+ 
6H 2 0. 

Hydroscopic. Can be cryst. from H a O. 
(Gewecke, A. 1909, 366. 224.) 

Magnesium stannic chloride. 

See Chlorostannate, magnesium. 

Magnesium vanadium chloride, MgCla, VCl t 
+HaO. 

Difficultly sol. in H s O and alcohol. (Stab- 
ler, B. 1904, 37. 4412.) 

Magnesium zinc chloride, MgCla, ZnCla+ 
OHaO. 

Deliquescent; sol. in HaO. (Warner, C. N. 
27. 271.) 

Magnesium chloride ammonia, MgCla, 4NH a . 
Easily decomp. (Clark, A. 78. 369.) 

Magnesium chloride hydroxylamlne, MgCla, 
2NH s OH+2HaO. 

100 g. of solution in H s O contain 44.4% 
at 20°. (Antonow, J. Russ. Phys. Chean 
Soo. 1905, 37. 478.) 


Magnesium hydrosulphide, MgS a Ha. 

Known only in aqueous solution, which 
decomposes on warming. Solution^ contain- 


(Divers and Sliimidzu, ( 


i. Soc. 46. 699.) 


Magnesium hydroxide, MgOaHa. 

MgO is sol m 5S.36S pts. HaO at ordmaiy temp , and 
also at 100° (Frcsenius, A 59. 117.) 

MgO is sol in 6142 pts HaO at IS 5° (IMo) , in 6S00 
pts, at 15 S° (Henry, J Phaim IS. 2) , in 7900 pts. (Kir- 
wan), in 10.000 pts (Dalton), in 100,000-200,000 pts 
cold HaO (Dineau) , in 38,000 pts boiling HaO (Fyfe, 
Ed. Phil. J. 6. 306.) 

Calculated from electrical conductivity of 
MgOaHa+Aq, 1 1. HaO dissolves 9 mg. 
MgOaHa at 18°. (Kohirausob and Rose, Z. 
phys. Ch. 12. 241.) 

Calculated from electrical conductivity, 1 
1. HaO dissolves 00.076 g MgOaHa at 18°. 
(Duprd and Brutus, Z. angew. Cb. 1903, 16. 
56 .) 

Presence of Ca0 2 H 2 or CaSO, does not de- 
crease the solubility (Henry.) Presence of 
the salts of the allcab metals, especially am- 
monium salts, increase the solubility. Insol. 
m cone. NaaSOa, NaN0 3 , NaCL or KNO„+ 
Aq. (Kara ten.) Sol. in NHaOH+Aq, but 
insol. in KOH+Aq. (OcUing.) 

Easily sol. in acids. Sob m an aqueous 
solution of sugar. Boiling aleohol dissolves 
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■S& 

g±g 

l! 

Normality of 

G perl 

MgOjHj 

NHiCl 

MgOJEU 

NH,C1 

1 0 35° 

i°off 

0 098361 
0 1108 

0 1108 

0 1108 

0 166 

0 108 

0 089 

0 0638 
-0 049 

0 388 

0 260 

0 172 

0 106 

0 0771 

4 66 

3 16 

2 60 

1 43 

20 86 

13 39 

9 21 

5 07 


Solubility of Mgl 2 in alcohols. 

Mglj forms with methyl alcohol a complex, 
Mglj, 6CHaOH. 

Solubility of Mglj, 6CH„OH in CH 8 OH at t°. 


1% by weight of 
Mglj, CHjOH 


by weight of 
lgla, 0CH 8 OH 


(Herz and Muhs, Z. anorg. 1909, 38. 140 ) 
Solubility of Mg0 2 H 2 in NEUNOj+Aq at 29°. 


55.3 
58 0 
60 6 


73 2 
77.1 
81 5 


MgOsHs NH<NOj 


(Mensohutlcin, Z. anorg. 1907, 62. 15.) 


Solubility of Mglj, 6CjHsOH m CjHjOH at t°. 


presence of 0.8 g. NaOH. (Maigret, 

Soc. (3) 33. 631.) 

Solubility of MgOjH 2 m NaCl+NaOH+Aq. 


% by weight 
(iCjHiOH 


21 9 
33 2 
44 4 
65 3 


% by weight 

o°c^ok 


0,07 
0 045 
None None 


Mglj forms with dimethylcarbmol a com- 
lex, Mglj, 6(CH,)jCHOH. 


(Maigret.) 

Freshly pptd. Mg(OH)2 is sol m Th(NO«), 
+Aq forming a colloidal solution. (Halla, 
Z. anorg. 1912, 79. 262.) 

Insol. in acetone. (Naumann, B. 1904, 87. 
4329; Eidmann, C. C. 1899, II, 1014.) 

See also Magnesium oxide. 

Min. Brucite. Sol. m cold oitnc acid+Aq 
(Bolton, C. N. 37. 14.) 

2MgO, 3HjO. (Bender, B. 3. 932.) 
Magnesium iodide, Mglj. 

Very deliquescent. 

Solubility in H 2 0. See MgIj+6, and 8H a O. 
Sp. gr. of Mglj+Aq at 19.5° containing* 

5 10 15 20 25 30% Mglj, 

1.043 1.088 1 139 1.194 1264 1.32 
35 40 45 50 55 F60% Mglj. 

1.395 1.474 1 568 1.668 1 78) [1.915 
(Kramers, Pogg. 111. 62, calculated by 
Geiiach, Z. anal. 8. 286.) 

Mgl 2 +Aq deoomp. slightly on evaporation. 
Very sol in liquid NTT 3. (Franklin, Am 
Ck. J. 1898, 20. 828.) 

Sol. m alcohol, ether, and wood-spirit. 



% bjrjreight 
6(CHs),&IOH 

t« 

% by weight 
6 (C°Hj)j8hOH 

10 

57.1 

110 

76 2 

30 

60 0 

120 

79.4 

70 

67.0 

136 

91 7 

90 

71.2 

138 mpt. 

100 


(Menschutkm ) 

Solubility of Mglj m ether at t°. 


11 8 
15.8 
18.1 


1 45 
2.43 
3.46 


% Mgls, 2C.1H10O 


(Menschutkin, Z. anorg. 1906, 49. 41.) 



474 


MAGNESIUM IODIDE 


-7, M,i a I • ; Mgi=, 2C.xi.oO Solubility of Mgla m acetone 

! Mgl a forms with acetone a complex, Mgl 2 , 

m l.mrr luyer 6CH 3 COCH 8 . 


54 4 
54 4 
54 8 
54 4 
54 7 
54 1 


13 57 

14 4 

14 6 

15 82 


22 1 
22 4 
24 2 


26 07 
20 S 
32 8 


Solubility of Mgla, (iCHaCOCHs in 
CH s C0CH a at t°. 


JVflt Mgla, OCHaCOCHa 


10 2 
15 2 
28 6 
40.0 


(Menschutkm, Z. anorg. 1907, 53. 30 ) 

Solubility of Mgla in acetal. 

Mgla forma with acetal a complex, MaL, 
2CH 3 CH(OCjn 5 ) 2 


Solubility of Mglj m acetic acid. 

Mgla foims with acetic acid a complex, 
Mgla, 6CH3COOH. 


Solubility of MrI 2 , OCHsCOOH m 
CII3COOH at t°. 



% by \\t. Mgla, BCHaCOOH 

20 

0 6 

40 

2 0 

60 

5 0 

70 

9.5 

75 

13.0 

SO 

18.5 

85 

27.1 

95 

42.0 

105 

54 5 

115 

65.0 

125 

73.8 

135 

85.0 

140 

94.0 

142 mpt. 

100 0 


^ (Menachutkin, Z. anorg. 1907, 64. 93.) 





(Menachutkin, Z. anorg. 1907, 63. 33.) 


Solubility of Mgla in acetamide. 

Mgla forms with acetamide a complex, 
Mgla, OCHaCONHa. 


Solubility of Mgla, OGHaCONHa in 
CH3CONH2 at t°. 


f 

% by >vt of Mgla, 
OCH.CONHa 

49 

56 5 

80 

63 4 

110 

70.6 

130 

76 0 

150 

82 1 

160 

85 5 

170 

90.8 

175 

96 2 

177 mpt. 

100 0 

I (Menschutkm, Z. anorg. 1909, 61. 108.) 
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Solubility of Mgla m acetonitrile. 

Mal 2 forms with acetonitrile a complex, 
Mglf, BCHsCN. ] 

Solubility of Mglj, 6CH.CN in CH.CN 
at t° 

Solubility of Mgla i 
. Mgla forms with el 
Mgla, eCHaCOOCJSi 

Solubility of Mgl 2 
CIIjCOO 

n methyl acetate. 

Lhyl acetate a complex, 

, eCHaCOOCaHa m 
C 2 H 6 at t°. 

I 

% by wt Mgla, GCHjCN 

t“ 

% by wt Mgla, 
UCHaCOOCaHt 

0 

30 

50 

70 

80 

37 2 

49 8 

58 2 

67 9 

76.5 

91.3 

0 

20 

40 

60 

55 

60 

65 

70 

75 

78 5 mpt 

3 2 

4.8 

8 6 

13 7 

21.5 

38 0 

63 5 

90.5 

97.7 

100 0 

(Menschutkm, Z. anorg 1909, 61 . 110 ) 

Solubility of Mgl a in benzaldehyde. 

Mgla foims with benzaldehyde a complex, 
Mgla, 6C«HeCHO 

Solubility of Mgla, 6C0H5CHO in CoHaCHO 
at t° 

(Menschutkm.) 

Solubility of Mgl 2 in ethyl formate. 

Mgla forms with ethyl formate a complex, 
Mgla, 6HCOOCaHa. 

Solubility of Mgla, 6HCOOCaH t in 
HCOOCaHt at t°. 


% by wt. Mgla, GCeHsCIIO 

0 

20 

40 

60 

80 

100 

110 

120 

125 

130 

133 

136 

139 mpt. 

3 2 

3 8 

5 3 

7.7 

11 0 

18 5 

26 5 

40 0 

53 0 

74 6 

86 0 

94.2 

100 


% by wt Mgla, CHCOOCaHs 

0 

10 

20 

30 

40 

50 

60 

70.5 mpt. 

15 1 

17 4 

20 5 

25 

31 8 

44 

68 

100 

(Menschutkin ) 

Solubility of Mgl s m isoamylacetate. 

Mgla forms with isoamylacetate a complex, 
Mgla, 6CH a COO(iso)C 6 Hi, 

Solubility of Mgla, 6CH 8 COO(iso)C 6 H 1I in 
CH 3 COO (iso) CaHj i at t° 

(Menschutkm, Z. anorg 1007, 63. 28.) 

Solubility of Mgla in methyl acetate. 

Mgla forms with methyl acetate a complex, 
Mgla, BCHaCOOCHa. 

Solubility of Mgla, 6CH s COOCH 8 in 
CHsCOOCHa at t° 



% by wt Mgl 2 , 
QCHaCOO(ifio)C fl Hii 

t° 

% by wt. Mgla, 
nCH aCOOCHj 

0 

20 

40 

45 

60 - 
55 

57.5 

60 mpt. 

7 7 

11 5 

20 9 

25 5 

33 2 

47 8 

63 0 

100 0 

0 

30 

60 

90 

100 

103 

103 

110 

120 

121 mpt. 

0.4 

0 55 

0 75 

0 9 

1 8 

2 4 

74 2 

81.7 

ioo'o 

(Menschutkm.) 

Solubility of Mgl 2 m isobutyl acetate. 
Mgla formsTwith isobutylacetate a com- 
plex, Mgla, 6CHjCOOCJJa. 

(Menschutkin, Z. anorg. 1909, 61 . 101.) 



MAGNESIUM MERCURIC IODIDE 


Solubility of Mgli, (ICHaCOOfisoJCJIo m 
' CIi 3 CO()(iso)C|H». 

-fSH a O Sp gr of solution of MgIj+8HjO 
sat. at 18° containing 59 7% Mglj = 1909. 

f 

<„ In. «t Mur., 

I,t%< XllHimjCjlI, 

Solubility of Mglj+SHjO m H 2 0 at t°.‘ 

0 

10.5 

t° % by weight of Mgla+SHjO 

20 

40 

50 

00 

70 

13.0 

17 0 

20 4 

24 9 

33 7 

0 76 0 

20 81 0 

40 88 0 

43 5 90 8 

75 

40 5 

(Menschutkin.) 

85 

87 , 5 mpt 

89 0 

100 0 

+10HjO Sol. in HjO. (Panfiloff, C. C. 
1894, II. 610.) ^ ^ 

(Mensehutkin.) 

Solubility of Mglj m propyl acetate. 

Mgl- forms with propyl acetate a complex, 
Mglj, 6CH,COOC 3 H 7 

Solubility of Mglj, 6CHJCOOC3II7 m 
CH 3 COOC,H 7 at t°. 

Known only in solution. 

+9HjO. Veiy deliquescent. (Dubom, 
C. R. 1906, 142. 1338.) 

Very sol. in ethyl, methyl, propyl, butyl, 
isobutyl, amyl, isopropyl and allyl alcohols, 
ethyl, amyl, propyl and isobutyl acetates, 
ethyl cyanide and acetone Sol. in benzyl 


*7, In- n t. MkI* 
OCHsC’UOCsHj 

alcohol Decomp, by glycerine SI sol, in 
ethyl benzoate, amyl benzoate, nitrobenzene. 

0 

20 

30 

35 

40 

45 

50 

55 

00 

65 mpt. 

4 1 

5 4 

0 5 

7 8 

19 0 

46 0 

72 5 

96 0 

100 0 

benzene, ethyl iodide, CHC1 S , CC1 4 , ethylene 
biomide, monochlor and monobrombenzene. 
(Dubom, A. ch 1909, (8) 16. 276.) 

Mglj, 2HgIj. Decomp, by HjO into Hgl 2 
and above compound, which remains in solu- 
tion. (Boullay.) 

+7HjO. Sat. solution in HjO at 17.8° has 
the composition Mglj, 1.29 Hglj, 11.06 HjO. 
(Dubom, C. R. 1906, 142. 1338.) 

Magnesium potassium iodide, Mglj, KI + 

(Menschutkin.) 

Solubility of Mglj in urethane. 

Mglj forms with urethane a complex, Mglj, 
6NH3COOC2H5. 

Solubility of Mglj, QNHjCOOCjHs m 
NHjCOOCjH* at t°. 

6HjO. 

Deliquescent. (Leroh, J. pr. (2) 28. 338 ) 
Very hygroscopic, (de Schulten, Bull. Soo 
1900 (3) 23. 158.) 

Magnesium iodide ammonia, Mglj, 6NH3. 

Practically insol. in liquid NHs. (Franklin, 
J. Am. Chem. Soc. 1913, 36. 1459.) 

** 


Magnesium nitride, MgsNj. 

32 

50 

70 

SO 

84 

87 mpt. 

51 8 

59.4 

70 7 

78 8 

So 0 

100 0 

or^^HCl+Tqfo^ HNO a VAq ^ Sol. m 
warm IljSO,. Insol. in alcohol, ethyl iodide, 
or phosphorus oxyohloride. (Briegleb and 
Geuther, A. 123. 236.) 

Decomp, by HjO. (Smits, R. t. e. 1894, 
12M.98.) a HO h fi 1 d ed 

(Menschutkin.) 

+6H,0. 

Solubility of MgIa+6HjO m H 2 0 at t°. 

(Rosself C. R. 1895, 2 121. 942.) 

Magnesium suioxide (?). 


f l ° lig 5 ii'+o&° t 

Po23 45.)°" ° l m 

43° 89.8 
80° 90.3 
120° 90 9 

160° 91 7 

200° 93 4 

215° 94 3 

Std^n 50,000-100,000 pts H,0 (BuiBau, C R 41. 
510), in 55,308 pts. cold or hot HjO (Fresenras, A 50. 
123). in 100,000-200,000 pts H,0 (Bunaen), in 10,000 
pts HjO nt ord temp (Dalton) ; in 7900 pts HiO at 

(Menschutkin, Z. anorg. 1907, 62. 156.) 

ord temp (Kinvan), m 5760 pts, IIsO at 15.6°, and 
36,000 pts. at 100° (fVfe) * 
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Calc, from electrical conductivity of MgO 
J-Aq. 1 pt. MgO is sol. in 172,000 pts, H a O 
at 18®. (Duprd, Zeit angew. Ch. 1903, 16. 56.) 

v Heavy” MgO is more sol. m H 2 0 than 
“light” MgO. The temp, of preparation 
affects the rate of solution, the rate being 
diminished as the temp, of preparation is 
increased (Anderson, Chem. Soc. 1905, 87. 
265.) 

Easily sol. m acids, even m H 2 SOs+Aq. 

Solubility m P 2 0 6 +Aq at 26°. 


1 438 

2 23 
4.73 

11.19 
17.33 
26.09 
37 40 
75 5 
109 5 
. 122.6 
129 9 
140 0 


155 5 

87.1 

77.1 
70.6 




1 109 
1 144 
1 285 


gHPOj. 

3H a d 


(Cameron, J. phys. Chem. 1907, 11. 364.) 

Sol. in NH< salts, NaCl, or KCl+Aq. 
(Fiesenius ) 

Solubility in MgCl 2 +Aq at 25°. 


4 47 
6 79 
9 02 
13 14 
15 15 
17 53 
18.52 


2 04 


28.34 
29 SO 
30.04 
34.22 


% MeO as Mg(OH), 


0 00008 
0 00028 
0 00048 
0.00080 
0.00115 
0.00195 
0 00240 
0 00250 
0 00245 
0 00235 
0 00230 
0.00250 
0.00230 
0.00240 
0.00250 
0 0030 


(Robinson, J. phys. Chem. 1909, 13. 676.) 


More sol in K 2 SO <( and Na 2 S0 1 +Aq than 
H a O (Warrington.) 

Insol. in liquid NH S . (Franklin, Am. Ch. 
1898, 20. 828.) 

Sol. in methyl alcohol to form a colloidal 
solution containing 1.6% MgO. (Neuberg 
and Rewald (Biochem. Z. 1908, 9. 547.) 

Insol m methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3602.) 

Insol in acetone. (Naumann, B. 1904, 37. 
129.) 

Insol. in acetone and in methylal. (Eid- 
mann, C. C. 1899, II. 1014.) 

Solubility m (calcium suorate-|-sugar) + 
Aq. 

1 1. solution containing 418.6 g. sugar and 
34.3 g. CaO dissolves 0.30 g. MgO, contain- 
ing 296.5 g. sugar and 24.2 g. CaO dissolves 
0 24 g MgO; containing 174.4 g. sugar and 
14.1 g, CaO dissolves 0.22 g. MgO. (Boden- 
beqder, J B. 1866. 600 ) 

See also Magnesium hydroxide. 

Mm. Penclasite. 

Magnesium pei oxide, MgO a . 

Sol in 14,650 pts. H a O at 
and Philipp, J. Soc. Chem. 

298.) 

5MgO, 2MgO a +3H a O. 

3MgO, 2MgO a +3H a O 
2MgO, 2Mg0 2 +3H a 0. 

4MgO, 2MgO a +3H a O. 

Above salts are decomp, by H a O. 

(Carrasco, Gazz. oh. it. 1909, 39, (1) 47.) 

Magnesium oxybromide, MgBr a , 3MgO+ 
12H a O. 

Decomp, in the air and also by H a O, al- 
cohol and most reagents. (Taasilly, C. R. 
1897, 125. 607.) 

Magnesium oxychloride, Mg a OCl 2 +16H a O. 

Easily decomp, by H a O and alcohol. 
(AndrA A. ch (6) 3. 80.) 

+6H a O. (AndrA) 

2MgO, HC1, 6H 2 0 or 3MgO, MgCl a + 
10H a O. Solubility determinations show that 
this salt is the Bolid phase in equilibrium at 
26° with solutions of MgCl a and MgO con- 
taining from 10-15% MgCl a . (Robinson, J. 
phys. Chem. 1909, 13. 677.) 

Mg»05Cl a +6, 8, 14, or 17H a O. Decomp 
by H 2 0, which dissolves out MgCl a . (Ben- 
der, B. 3. 932.) 

MgnOioCl 2 4-14, or 18H a O, (Krause, A. 
165. 38.) 

MgioOoCl a + 24H a O = 9MgO, MgCl a + 
24H a O. H a O removes all MgCl a by long di- 
gesting. (Bender, A. 169. 341.) 

-f 10, and 15H s O. (Bender.) 


esium oxysulphide, Mg a OS. 


(Reichel, J. pr. (2) 12. 66.) 
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MAGNESIUM PHOSPHIDE 


Magnesium phosphide, Mg 3 P 2 . 

Decomp, by H a O, dil. HCl+Aq, or HNQ 3 
+Aq. (Parkinson, G'kem. Soe. 5. (2) 126 and 
300 ) 

Insol. in moderately dll. cold HCl+Aq, or 
boiling dil. II 2 S0 4 +Aq. Dillioultly and 
slowly sol. m aqua regia. (Blunt, Chcm. Soc. 
3. (2) 10b.) 

Dpcomp. by H 2 0, HCI, cone. H 2 S0 4 and 
by HNO s . (Gautiei, C. R. 1899, 128. 1169 ) 

Magnesium silicide, Mg 5 Si 3 

Slowly decomi 
deoomp, by cold. 

Decomp, by cold 
pr. 96. 425.) 

MgjSi. Decomp, by HCl+Aq with residue 
of Si, (Wahler, A. 107. 113 ) 

Slowly decomp. by H 2 0 at ord. temp 
Violently decomp. by HCI. (Lebeau and 
Bosauet, C. R. 1908, 146. 284.) 


) by warm II 2 0. Slowly 
rapidly by hot NH 4 C1+A< 
dil HCl+Aq. (Geuther, . 


Magnesium sulphide, MgS. 

Decomp. by II a O. (Reiohel, J. pr. (2) 12. 
55.) 

Si sol. in HaO witluapid decomp (Fremy.) 
Sol in acids with decomp. 

Anhydrous. Crmlnlline. Only very b 1. 
sol. in cold H 2 0. Sol. in HNO a and H,S0 4 at 
ord. temp. Sol. in PCk and in chromyl ohlor- 
lde. (Mourlot, C. R 1898, 127. 182.) 


Manganese antimonide, MnSb. 

Sol. m hot aqua regia. (Wedekind, B. 
1907, 40. 1266.) 

Manganese azoimide, basic, Mn(OH)N 3 . 

Only si. sol in H z O with decomp. (Cur- 
tius, J. pr. 1S98, (2) 58. 293 ) 

Manganese bismuthide, MnBi. 

Very sensitive towards acids with the 
exception of cone. HCI. (Wedekind, B. 
1911, 44. 2665.) 

Manganese boride, MnB. 

Attacked by cold H s O and by acids, (Jas- 
soneix. C. R. 1904, 139, 1210 ) 

Easily attacked by HCI, H 2 S0 4 and HF 
with evolution of BHj. (Wedekind, B. 1905, 
38. 1231.) 

MnB 2 Sol m acids, with evolution of H 2 . 
(Tioost and Hautefemlle, A. ch. (5) 9. 65.) 

Slowly decomp. by H 2 0. Sol. in dil. HCI 
and other dil. acids with evolution of BH 3 . 
(Wedekind, B 1905, 38. 1229.) 

Manganous bromide, MnBr 2 . 

Anhydrous. Very deliquescent. 

Sat. MnBr 2 +Aq contains at: 

—21° +7° 11° 18° 38° 52° 

62.1 56.5 57.0 59.1 62.7 64 2%MnBr 2 , 


Magnesium pob/sulphide, MgSj. 
Known only in solution. (Reiohel.) 


64° 76° 89° 97° 105° 

68.2 70.1 69.7 69.2 70.2% MnBr 2 . 
(Etard, A. ch. 1894, (7) 2. 541.) 


Magnus’ green salt. 

See Platodiamine chloroplatinite. 

Manganese, Mn, 

Decomposes H a O even m the cold, more 
rapidly when hot. (Regnault.) 

Decomposes cold water violently. (Bun- 
sen ) 

Sol. m all dil. acids. Slowly sol in cold 
H 2 S0 4 . (John.) 

Insol, in cold, but rapidly sol. in hot H»S0 4 . 
Very easily sol. m dil. H 2 S0 4 , or HCl+Aq, 
HNOa, or HC 2 H 3 0 2 +Aq. (Brunner.) 

Pure manganese is unaltered in dry air, 
even when finely powdered. Slowly attacked 
by cold, quickly by hot H 2 0. Very si. at- 
tacked by cold H2SO4, rapidly on wanning, 
rapidly attacked by cold dil. H 2 S0 4 +Aq: 
violently by cone. HNOs+Aq: and lapidly 
by dil. HNOs, HCI, HC 2 H 8 0 2 +Aq, and also 
NaOH+Aq. Sol m NH 4 C1+Aq (Pre- 
hnger, W. A. B 102, 2b. 359.) 

1898 s 20 i 828 QUil1 NHs ' Gore ’ 4111 Cl1, J ' 
>5 com. oleic acid dissolves 0.0276 g. Mn 
143 ) day8 ’ (GateS ’ J- phys ' Chem. 1911, 15. 


Insol. m liquid NH 3 . (Franklin, Am Ch. 
J. 1808, 20. 828.) 

+H s O. (Lescoeur, A. ch. 1894, (7) 2. 104.) 
+4H 2 0. More deliquescent than MnCl 2 . 
Melts m crystal water when heated. (Berthe- 
mot.) 

+6H s O. (Kuznetzoff, C. C. 1897, II. 320.) 

Manganous mercuric bromide. 

Deliquescent. 

Manganous palladium bromide. 

See Bromopalladite, manganous. 

Manganous stannic bromide. 

See Bromostannate, manganous. 

Manganese carbide, MnC. 

(Brown, J. pr. 17. 492.) 

MnC 2 . 

Mn 3 C. (Troost and Hautefemlle, A. eh. 
(5) 9. 60.) 

Decomp. by H 2 0 and by dil acids (Mois- 
san, C. R. 1896, 122. 422 ) 

Manganous chloride, MnCl 2 
Anhydrous. Deliquescent. 
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100 pts. H 2 0 at t° dissolve pts. MnCl 2 : 


Sp. gr. of MnCla+Aq at room temp. 


87 5 

31.25 I 85 72 || 106 25 
122 22 


r, sat. MnCL+Aq at t° contains: 


46 15 II 106 25 
55 0 


(Brandes, Pogg 22. 263 ) 

See also below under +2H 2 0, and +4H a O. 

Sp. gr. of MnCla+Aq at 15°. a=sp. gr. if % 
is MnCL; b=sp. gr. if % is MnCla + 


1 116 
1 147 
1 180 
1.214 


(Gerlaoh, Z. anal. 28. 476.) 


1 0960 
1 1963 
1 3372 
1 4530 


(Wagner, W. Ann. 1883, 18. 273.) 
Sp. gr. of MnCL+Aq at t°. 


14.5 
14 5 
14 0 
14 6 
14 0 

14.6 


19.92 
23 10 
28 51 


1 0457 
1 1076 
1 1379 


(Long, W. Ann. 1880, 11. 38.) 
Sp. gr. of MnClj+Aq at 25°. 


Concent ration of MnCb+Aq 


l-normal 
] / 2 - " 

“ 


1 0513 
1.0259 
1.0125 


(Wagner, Z. phys. Ch 1890, 5. c 


Solubility of MnCla +KC1 in H a O at t°. 



% MnCla 

% KOI 

Solid phase 

6 

40 23 

36 94 

9 41 

23 06 

MnCla, 4HaO 

MnCla, 4H,0+MnClgKCl, 2H a O+KCl 

28 4 

44 46 

43 28 
38.65 

8.66 

13.79 

26 91 

MnCla, 4H a O 

MnCla, 4HaO+Mnfcla, KC1, 2H a O 

MnCla, 4HaO+MnC^2KCl, 2H a O+KCl 

52 8 

50 14 

6.01 

MnCla, 4HaO+MnCl 2 , 2H 2 0+MnCl 2 , KC1, 2H a O 

62.6 

51 86 
49.95 
44.05 

36 85 

6.67 

12.49 

18.77 

31 57 

MnCla, 2HaO 

MnCla, 2HaO+MnCla. KC1, 2H 2 0 

MnCla, KC1, 2HaO+MnCla, 2KC1, 2H a O 

MnCla, 2KC1, 2H a O+MnCla, 4KC1 
- KC1 


(SUss, Z. Kryst. Min. 1912, 61. 262.) 


Insol. m liquid NH S . (Franklin, Am. Ch 

| Solutions of MnCla m 

75% alcohol saturated 

J. 1898, 20. 828.) 


at t° contain: 



t° 

% MnCIj 


% MnCU 


10 

23 1 

43 75 

37 5 


25 

36.1 

87.5 

(B.-pt.) j 

32 2 
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MnCIs 

1° 

• I. MnCla 

11 25 

33 3 

76 25 

36 2 

37 5 

33 3 

(B.-pt.) 



(Braudes, l. c) 

MnCIs crystallises from above solutions on 
standing. 

When 15-20 vols. ether are added to 1 vol 
absolute alcohol sat. with MnCl», MnCl» is 
completely pptd. (Dobereraer ) 

Insol. in oil of turpentine. 

Sol. in methane. (Castoro, Z. anorg. 1899, 
20. 61.) 

SI. sol. in beuzonitnle. (Naumann, B 
1914, 47. 1309.) 

Difficultly sol. m methyl acetate. (Nau- 
mann, B. 1909, 42. 3790.) 

Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314.) 

■fllsO. Solubility m IIC1+ Aq decreases 
with increasing amt. of HC1. It is greater 
when hot than cold, but is not inconsiderable 
even when HC1 is cone. 1 1. cone. HCl+Aq 
sat. at 12° dissolves 190 g. MnCl* from MnClj 
+H S 0. (Ditte, C. R. 1881, 92. 243.) 

+ 5 / 3 H 2 0 MnCl 2 -|-4H 2 0 effloresces to 

MnCis+VsHjO in a dry atmosphere and 
under low pressure and not to MnCl 2 + 
2H s O, (Sabatier, Bull. Soc. 1894, (3) 11. 
547.) 

+2H a O. 

Solubility in H 2 0 at t°. 


Sat. aqueous solution of MnCl 2 +2H 2 0. 
Con tarns 51.86% MnCl 2 at 62.6°. (Stiss. Z. 
Krist. 1912, 61. 202.) 

-f4H 2 0. Deliquescent. 

100 pts. H a O at t° dissolve: 


Sol. in 0 8 pt. H 2 0 at 18 76°. (Abl.) 

Pptd. from solution in 9.17 mok. H 2 0. 
(Kuznetzoff, C. C. 1809, 1. 246.) 


Sat. aq. solution contains at 
-22° —5° +7° 17° 19° 

34 7 37.8 40.4 41.2 42.3% MnClj, 

35° 65° 57° 80° 100° 140° 

44 4 48.2 50.0 51.0 53.7 54.7% MnCl 2 . 
(Etard, A ch. 1S94, (7) 2. 537 ) 
Solubdity in H 2 0 at t°. 


100 pts H 2 O 


*Temp. of transition into MnCl 2 +2H 2 0. 
(Dawson and Williams, Z. phys. Ch. 1899, 31. 
63.) 

Sat aqueous solution of MnCl 2 +4H 2 0 
contains 40.23% MnCl 2 at 6°, 44.6% MnCl 2 
at 28.4°. (Suss, Z. Krist. 1912, 61. 262 ) 

100 pts. 75% alcohol dissolve at t°: 


(Brandes, l. c.) 

Insol. in absolute ether, which ako does 
not abstract crystal H2O. 

r — ' 1 — 1! !1 of turp 

- - j+Aq 

+5H a O. (Mtiller-Erzbach, B, 1889, 22. 
3181.) 

+6II2O Pptd. from solution in 11.7 mols. 
H a O at — 21°. (Kuznetzoff, C. C. 1899, I. 
246.) 

Manganese bichloride, MnCIs. 

Immediately decomp, by H2O; sol. in abs. 
ether and in abs. alcohol. (Holmes, J. Am. 
Chem. Soc. 1907, 29. 1285.) 

Manganese febachloride, MnCl,. 

Has not been isolated. 

Sol. m H 2 0, alcohol, or ether. (Nickl&s, 
J. B. 1866. 225.) 

Composition is Mn 2 Cl 6 . (Chiktensen, J. 
pr. (2) 34. 41.) 

Manganese hydrogen te/rachloride (chloro- 
manganic acid), MnCl 4 , 2HC1. 

Sol in ether: decomp, by H 2 0. (Franke, 
(2) 36. 31.) 

Manganese Ziepfochloride, MnCl 7 (?). 

Decomp, by H 3 0. (Dumas, Berz. J. B. 7. 

112 .) 
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Has the formula MnO s Cl (?) (Aschoff, J. 
pr. 81. 29.) 


Mankanous mercuric chloride, MnCl a , HgCl s 
+41-1=0. 

Deliquescent m moist air. Easily sol. in 
HoO. (v. Bonsdoiff ) 

MnCL, 2lTgCl 2 . (Varet, C R. 1896, 123, 
422.) 

Manganous potassium chloride, MnCl a , KC1 
+2H 2 0. 

Deliquescent. Very sol. m H a O, but is 
decomp, theieby. (Remsen and Saunders, 
Ain. Ch. J. 14. 129.) 

MnCh, 2KCl+2H a O (Suss, Z. Kryst. 
1912, 61. 262.) 


Manganic potassium chloride, MnCla, 2KC1+ 


ether. Slowly sol. in acetic acid. (Moissan, 
C. R. 1900, 130. 1160.) 

Insol. in liquid NH 3 (Gore, Am. Ch. J. 
1898, 20. 828.) 

Insol. in acetone (Naumann. B 1904, 37. 
4329.) 

Manganese influoride, MnF a . 

Completely sol. m a little H a O, but decomp, 
by ddution or boiling. (Berzelius.) 

+6H e O. Efllorcscent (Chiistensen, J. pr. 
(2) 36. 57.) 

Sol. in H a S0 4 , HC1, HNO„; decomp, by 
HjO; insol in most orgamo solvents. (Mois- 
san, C. R. 1900, 130. 626.) 

Manganomangamc fluoride, Mn,F s +10H 2 O. 

Sol. in a httle HaO, but deeomp by dilu- 
tion. (NickRs, C R 67. 448.) 


Decomp, by H2O. Sol. in HC1 apparently 
without dooomp. (Rice, Chem. Soo 1898, 
73. 261 ) 

MnCU, 2KC1 Very easily decomp. 
(Meyer and Best, Z. anorg, 1899. 22. 186 ) 
MiiCh, MnCh, SKC1. Easily decomp. 
(Meyer and Best, Z. anorg. 1899, 22. 186.) 

Manganous rubidium chloride, MnCl 2 , 
2RbCl. 

(Godeffroy.) 

+3H»0. Easily sol. m H a O Insol. in 
alcohol, cone, HCl+ppt. anhydrous salt 
from aqueous solution. (Godeffroy, Arch. 
Pharm. (3) 12. 40.) 

Contams only 2H 2 0. (Saunders, Am. Ch. 
J, 14. 139.) 


Manganese fefrafluoride, MnF 4 . 

Not isolated. Sol. in absolute alcohol or 
ether; decomp, by H 2 0. (Nicldts, C. R 66. 
107.) 

' Probably does not exist. (Christensen, J. 
pr. (2) 36. 161 ) 

Manganese iiepfafluoride, MnF7 (?) 

Sol. in IIjO with deeomp. (Wahler.) 

Manganese sesgmfluoride with MF. 

See also Fluomanganate, M. 

Manganic nickel fluoride. 2NiF a , Mn 2 F« + 
8H a O. 

(Christensen, J pr. (2) 34. 41.) 


Manganous thallic chloride, MnCl a , 2T1C1 5 + 
6H a 0. 

Can be oryst. from H 2 0. (Geweolce, A. 
1909, 366. 224.) 

Manganous stannic chloride. 

See Chlorostannate, manganous. 

Manganous chloride hydrazine, MnCl a , 
2N 2 H 4 . 

Ppt. (Franzen, Z. anorg. 1908, 60. 285.) 

Manganous chloride hydroxylaxnine, MnCl a , 
2NH a OH. 

Very stable; msol. in alcohol. (Feldt, B. 
1894, 27. 405.) 

Manganous fluoride, MnF a . 

Only sol. m H a O containing HF. (Ber- 
zelius.) 

Insol. m H 2 0; deeomp. by boiling with 
H a O; si. sol. in liquid NHs; easily sol. in cold 
or hot cone. HNO a and HC1; slowly sol in 
dil. HC1; deeomp. by fused K 2 C0 8 , KOH, 
KNO s , and KC10 a ; insol. in alcohol and 


Manganic potassium fluoride, Mn 2 F 0 . 4KF+ 
' 2H a O. 


dil. HNOj+Aq, cone. H a S0 4 + Aq, H s P0 4 + 
Aq, H a C a 0 4 +Aq, HAHA+Aq, and dil. 
HF+Aq. (Christensen, J. pr. (2) 35^ 72.) 


True composition is Mn a F 8 , 4KF, also with 
2H a O. (Chnstensen, J. pr. (2) 34. 41.) 
MnF 4 , 4KF. (Nicldes.) 

See also Fluomanganate, potassium. 


Manganic rubidium fluoride. 

See Fluomanganate, rubidium. 


Sol. in HF+Aq. 
| 34. 41.) 


(Christensen, J. pr. (2) 


Manganic sodium fluoride, Mn 2 Ft, 4NaF. 

Deeomp. by much H a O. Not as sol. in HF 
+Aq as the K salt. (Chnstensen, J. pr. (2) 
36. 161 ) 
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MANGANOMANGANIC THALLOUS FLUORIDE 


Manganomanganic thallous fluoride, 5T1F, 

2MnF a , MnFj. 

Dccomp. by H 2 0 

SI. sol, m dil , easily sol. in cone. HF. 

Sol in cone IIC1, dil. HN0 3 , and cold or 
hot cone. lt 2 SO, 

Sol. in warm H 2 0 2 containing H»S0 4 . 

Sol in dil tartaric and oxahe acids. 
(Ephiaim, B. 1900, 42. 4458.) 


Manganous stannic fluoride. 

See Fluostannate, manganous. 


Manganic zinc fluoride, 2ZnF 2) Mn 2 F 6 +8H 2 0 
See Fluomanganate, zinc. 

Manganous zirconium fluoride. 

See Fluozirconate, manganous. 

Manganous fluoride ammonia, 3MnF 2 , 2NH S . 
(Moissan, C. R. 1900, 130. 1161.) 


Manganous hydroxide, Mn0 2 H 2 . 

2. 15 x 10- 5 g.-mol. are sol. mil. H s O at 18° 
(Sackui, Z. Elektroohem, 1909, 15. 846 ) 
Solubility m H s O = 0.6 x 10-> g. mol. (Herz, 
Z. anorg. 1899, 22. 284.) 

1 1. HjO dissolves 2 x 10-< mol. Me 0 2 H 2 
(Tamm, Z. phys. Ch 1910, 74. 500 ) 

Very si. sol. in H 2 0 or alkalies. (Fresen- 
ius.) Easily sol. m acids. Insol. in NaOH, 
or KOH+Aq. Sol. in NH 4 salts +Aq. Insol 
in NH 4 OH+Aq. Sol. in NaOH+Aq m 
presence of glycerine. (Donath, Dingl. 229. 
542.) 


Solubility of Mn0 2 H 2 in organic Na salts-j- 
Aq. (0.5 normal.) 

Na tartrate, 0.0088 mol. per 1. 

Na rnalate, 0.0042 “ “ “ 

Na citrate, 0 0126 “ “ “ 

(Tamm, Z phys. Cb. 1910, 74. 496.) 

Min. Pyrochroite. 


Manganomanganic hydroxide, Mn 3 0 4 , tH 2 0. 

Not attacked by boiling NH 4 C1+Aq. Be- 
haves towards acids as Mn 2 0 3 


Manganic hydroxidq, Mn 2 0 3 , H 2 0. 

Insol in hot or cold dil. II 2 S0 4 +Aq, 

Sol. in cone. H 2 S0 4 at somewhat over 100°. 
(Carius.) 

Sol. m tartaric, oxahe, and malic acids, with 
subsequent deoomp. Insol. m formic, acetic, 
benzoic, or hippuno acids. (Hermann, Pogg. 
74. 303.) 

Insol. in NH 4 C1+Aq. Insol. m cane sugar 
+Aq. (Pesohier.) 

Mm. Mangamle. Sol. m cone. HCl+Aq. 
81. sol. in cone. H 2 S0 4 . 


Manganese dihydroxide, Mn0 2 , H 2 0 
See Manganous acid. 

Manganous iodide, Mnl 2 
Anhydrous. Nearly insol. m AsBi 3 , 
(Walden, Z. anorg. 1902, 29. 374 ) 

Sol. in POCl 3 . (Walden, Z anorg 1900, 
26. 212 ) 

Modeiatcly sol. m liquid NH 3 (Franklin, 
Am Ch. J. 1898, 20. 828.) 

+4H 2 0. Very deliquescent, and sol m 
HjO. (Kuznetzoff, C. C. 1900, II. 525.) 
+9H 2 0 (Kuznetzoff.) 

Manganous mercuric iodide, Mnl 2 , 2HgI 2 + 
6H 2 0 

Decomp by H 2 0. Sol. without decomp, 
m alcohol and acetone. (Dobroserdoff, C C. 
1901, 1. 363 ) 

3MnI 2 , 5HgI s +20H 2 O 
A sat. solution m H 2 0 at 17° has composi- 
tion 1.4 Mnl 2 , Hglj +10.22 H 2 0 and sp. gr = 
2.98. (Duboin, C. R 1900, 142 1338 ) 

Very sol. without decomp in methyl, pro- 
pyl, isopropyl, isobutyl, and allyl alcohols, 
ethyl acetate and ethyl cyanide Somewhat 
less sol. m amyl, propyl and isobutyl ace- 
tates, acetone, acetic acid, formic acid (with 
ppnt of Hgl 2 ), ethyl benzoate, ethyl oxalate, 
butyl alcohol, amyl alcohol and nitrobenzene 
SI decomp by glycerine. Insol. m ethyl ni- 
trate. ethylene bromide, toluene, benzene, 
CHC1 3 , CC1 4 , ethyl iodide, inonobrom- and 
monochlorbenzene. (Duboin, A ch. 1909, 
(8), 16. 27S ) 

Manganese nitride, Mn 3 N 2 
Sol. in HNO a only on heating, HCl+Aq 
dissolves only in presence of Pt. Aqua regia 
dissolves slowly. H s S0 4 acts only when hot 
and cone. Insol in acetic acid. (Prelinger, 
M 1894, 16. 308.) 

Mn 5 N 2 . Sol. m NH 4 C1 + Aq and NH 4 OH + 
Aq; insol. w HC1; sol m HNO s +Aq, with 
dccomp (Prelinger, M. 1894. 15. 398 ) 
Mn 7 N 2 . Easily attacked by acids and al- 
kalies (Wedekind, B. 1908, 41. 3772.) 

Manganous oxide, MnO. 

Insol in II 2 0 Easily sol. in acids. Readily 
sol. in NH 4 C1+Aq. 

Manganic oxide (Manganese sesqm oxide), 
Mn 2 0 3 . 

Decomp, by boiling with HNO s +Aq into 
MnO, which dissolves, and Mn0 2 , which is 
insol. (Berthier); also by boiling with dil. 
H 2 S0 4 +Aq. (Turner.) Sol in hot cone. 
H 2 S0 4 or HCl+Aq Sol in cold HCl+Aq 
without decomp. If perfectly pure, is msol 
m dil. H 2 S0 4 +Aq, but if it contains any 
MnO, it dissolves. (Rose.) Insol. m boiling 
NH 4 C1+Aq. 

Insol. m acetone. (Naumann, B. 1904, 37. 
4329 ) 
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Solubility m (calcium sucrate +sugar) + 
Aq 

1 1 solution containing 418.6 g sugar and 
34.3 g. CaO dissolves 0 50 g. Mn 2 0 3 ; contain- 
mg 296 5 S' sugar and 24.2 g. CaO dissolves 
0.37 g Mn 2 0 3 ; containing 174.4 g. sugar and 
14 1 g CaO dissolves 0 32 g. Mn 3 Oj. (Boden- 
bender, J. B. 1865. 600.) 

Min. Braumte. 

Colloidal. Solution in H 2 0 containing 0.21 
<r to a litre is precipitated by KNO s +Aq 
(i : 1000); K 2 S0 4 +Aq (1 . 1100); (NH 4 ) 2 S0 4 
+Aq (1 : 1500); NaCl+Aq (1 : 1580), MgS0 4 
+Aq fl . 40,983); BaCl 2 +Aq (1-58.823), 
MnS0 4 +Aq (1 147,929), (NH 4 ) 2 A1 2 (S0 4 ) 4 + 
Aq (1 362,318), K 2 Cr 2 (S0 4 ) 4 +Aq (1 . 416, 
668); HCl+Aq (1:61,350), HC 2 H 3 0 2 (1: 
17,262); H 2 S0 4 (1 : 62,500). (Spring and de 
Boeok, Bull Soo. (2) 48. 170.) 

Manganomanganic oxide, Mn 3 0 4 . 

Insol inH a O. Boiling dil. or cone. HN0 3 + 
Aq dissolves out MnO (Bertbier); also boiling 
dil. H 2 S0 4 +Aq (Tui-ner.) Sol in hot HC1 
+Aq. (Otto ) NH 4 C1+Aq dissolves out 
MnO. (Rose.) Sol. without decomp, in hot 
very cone, H 3 P0 4 +Aq, and cold con ” 

HC1, oxalic, and tartanc acids-f Aq 
Min. Haumannite 

Manganese dioxide, Mn0 2 . 

Min Pyrolusite. Insol m H 2 0 Very 
slowly sol. in cone. H 2 SO t with evolution of 
0 2 . Sol in cold HCl+Aq; decomp, by hot 
HCl+Aq Sol in aqua regia, Sol. m S0 2 + 
Aq or N 2 0 3 +Aq, (Karsten ) 

Insol. m HNO s , or dd. H 2 S0 4 +Aq, except 
m presence oi organic reduemg substances. 
Deoomp by citric acid, and more easily by 
oxalic acid. (Bolton.) 

SI sol m hot cone , but insol. in dil HNO« 
+Aq. (Deville.) When pure it is insol. m 
cold dil H 3 S0 4 +Aq, but if a small quantity 
of MnO is added much MnOj dissolves. 
(Carius ) 

Not decomp, by boiling NPI,Cl+Aq. 

Easily sol. m a mixture of mtrososulphuric 
acid and cone. HCl+Aq. (Borntrager, Rep. 
anal. Ch. 1887 . 741 ) 

Insol. m acetone (Naumann, B. 1904, 37 . 
4329, Eidmann, C. C 1899 , II 1014.) 

Manganese oxides, Mn 3 0 5 , Mn fl On, etc. 

See Manganite, manganous. 

Manganese fnoxide, MnOs. 

Deliquescent. Sol. in H 2 0, with subse-j 
quent cieeomp. Decomp, by ether. Sol. in 
cone. H 2 S0 4 , (Pranke, J. pr. (2) 36 . 31.) 


Manganese trfroxlde, Mn0 4 (?), 

SI. sol. m H 2 0 with decomp. Decomp. 
H 2 S0 4 or ether (Franko, J. pr. (2) ” 


Manganese heptox ide, Mn 2 0 7 
Very unstable, takes up H 2 0 from air. Sol. 
in H»0 with evolution of heat and rapid 
decomposition Sol. in cone. H 2 S0 4 without 
dccomp. (Aschoff ) 

Manganese oxychloride, 3Mn 2 0 3 , MnCl 2 . 
Insol. m H 2 0. (Saint-Gilles, C R. 55. 329.) 
MnCl 2 , MnO (7). (Gorgeu, A. ch (6) 4. 
515 ) 

MnOsCI. See Manganyl chloride. 


Manganic oxyfluoride, MnOF 2 . 

Sol. in absolute ether. 

MnOF 2 , 2HF=fluoxymanganic acid. 
(Nicklts, C. R 669 . 107 ) 


Manganic oxyfluoride potassium fluoride. 
See Fluoxymanganate, potassium. 


Manganic sesjutoxyfluoride potassium fluor- 
ide. 

See Sesgiwfluoxymanganate, potassium. 


Manganous oxyiodide, Mnl 2 , Mn0+6H 2 0 
Sol. in H 2 0 with decomp. (Kuznetzoff, 
C. C 1913 , 1 . 1659.) 


Manganese oxysulphide, MnO, MnS. 

acids. (Arfvedson, Pogg. 1. 50 ) 

Manganese phosphide, Mn 3 P 2 
Insol. m dil. acids; sol m hot cone. HN0 3 , 
(Wedekind, B. 1907, 40. 1268.) 

Sol. m aqua regia; insnl, m HNO a . (Grang- 
, C R 1897. 124. 191.) 

Mn 3 P 2 HCl+Aq. dissolves out Mn 8 P 2 and 
leaves Mn 7 P 2 , which is sol in HN0 3 +Aq. 
'Wbhler and Merkel, A 86. 371.) 

Not attacked by boiling H 2 0 or by HC1. 
Easily sol. m warm HN0 3 or aqua regia. 
(Wedekind and Veit, B 1907, 40. 1263.) 

zMnjPj, )/Mn 4 P 2 . Easily sol. m aqua regia ; 
partly sol m H 2 S0 4 or HCl+Aq (Struve, J. 
pr 79. 321.) 

Mn„P 2 . Insol in HCl+Aq Sol. in HNO, 
+Aq. (Schr&tter, W. A. B 1849, 1. 305.) 

Manganous phosphoselenide, MnS, P 2 Se. 

Insol. in H 2 0 . Sol. in HC1 +Aq or HNO a + 
Aq. Insol m cold, si decomp, by hot alkalies 


up. by 
!. 166.) 


iivj-mju, P 2 Se 3 . Insol. m cold, slowly sol. 
in hot HCl+Aq. Not decomp, by alkalies 
2MnSe, P 2 Se 6 . Easily decomp, by adds. 
(Hahn.) 
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MANGANESE SELENIDE 


Manganese selenide, MnSe. 

Decomp. by H : 0 and min. acids. (Wede- 
kmd, B. 1911, 44. 2067 ) 

Ciyst HI decomp l>y H 2 0 at 100°; easily 
sol. m dil acids (Eonzes-Diucon, C R. 1900, 
130. 1025.) 


Manganese silicide. 

Sol. in IIE; only very si sol. in other acids. 
(Warren, C. N 1898,78.319) 

MgnSis Sol m HCl+Aq with evolution 
of SiH 4 (Wbhlei.A. 106. 54.) 

MiijSi. Insol m II 2 0. (Vigouioux, C R. 
1895, 121. 772.) 

Easily sol in IIE (Wedekind, B. 1911, 
44. 2ms.) 

Easily sol in dil ucids, HE and HNOa 
Insol. m KOII+Aq. (Vigouruux, A 
1897, (7) 12. 179.) 

Easily sol. m HE when heated; m HC1 
when red hot. Sol m dil mm. acids with 
deconip. (Vigouioux, (J R. 1895, 121. 
772.) 

Insol. ill IINOj, Mil m (ill. oi cone. HCI 
Slowly decomp, liv alkali hydi oxides. (Le- 
beau, C' R. 1003, 136. 91 ) 

MiijHi. Easily sol in molten alkali. 
(Vigouioux, C. R 1S95, 121. 772 ) 

MnSi. Slowly attacked by hot cone. HCI 
Not acted open hy dil. or cone. HNO s or 
H 2 S0 4 . (Lebeau, C R. 1903, 136. 91 ) 
MnSij. Not attacked by HNO s oi H 2 S0 4 
Easily sol, in eold HE; decomp. by cone 
alkalies +Aq, (Lebeau, C. R. 1903, 136. 

233.) 


Manganese sulphide, MiijS, 

* Decomp. by II»0 Sol. m cold dil acids. 
(Gautiei and Hallopeau, C. R. 1SS9, ,108. 
809) 


Manganese disulphide, MnSj. 

(Senarmont, J. pr. 51. 380.) 

Mm. Hauenlc Decomp. by hot HCl+Aq 
with separation of S 


Manganous phosphorus sulphide, MnS, P 2 S. 

Sol m HCl+Aq with decomp. (Beizehus, 
A 46. 147.) 


Manganous potassium sulphide, 3MnS, K s S. 

Nearly in6ol m water, alcohol, or ether. 
Easily sol in acids (Volcker, A 69. 35.) 


Manganous sodium sulphide, 3MnS, Na 2 S 
Insol in H.jO, alcohol, or ether Sol. in 
dil acids, and S0 2 +Aq, (Volcker ) 

2Mn8, Na s S Decomp byH 2 0, (Schneid- 
er, Pogg 151. 446.) 


Manganese telluride, MnTe. 

Decomp. by II 2 0 and min. acids. (Wede- 
kind, B. 1911, 44. 2667.) 


Manganic acid, H 2 Mn0 4 . 

Known only in solution, which decom- 
poses lapidly. (Franke, J. pr. (2) 36. 31.) 


Manganous sulphide, MnS 
Anhydious. Insol. m H 2 0. Sol in w'eak 
acids, even in acetic acid. 

1 1. II 2 0 dissolves 71.60 x 10-* moles MnS 
at 18°. (Weigel, Z. phys Ch. 1907, 68. 294 ) 
Insol. m acetone. (Naumann, B. 1904, 37. 


Mm. Alahundite. Sol. in HCl+Aq. 

+ }'2H 2 0. Gteen. Decomp. by boiling 
with H 2 0. Sol ill weak acids, as acetic or 
sulphurous acid. Very si. sol. ih (NH 4 ) 2 S+ 
Aq. (Wackemoder) 

Sol. m NH 4 salts+Aq. 100 ccm. of sat. 
NH 4 C1+Aq at 12° dissolve 0.43 g. MnS 
(Clermont and Guyot, C. R. 85. 37.) 

+ 3 /jH 2 0. Flesh-colond. Less sol. m NH 4 
salts, or acetic acid+Aq than the preced- 
ing salt 100 ccm. of sat. NH 4 C1+ 
Aq at 12° dissolve 0 088 g. (Clermont and 
Guyot ) 

Neither green nor flesh-coloured MnS con- 
tains H 2 0. (Antony and Donnim, Gazz. ch. 
it. 23. 660.) 

MnS is not pptd. in presence of alkali 
oitrates, tartrates, or grape sugar; cane 

’ — ' — * ipitatic 

Na 4 P 2 0 7 . 


Barium manganate, BaMn0 4 . 

Insol. in H s O; decomp. by acids (Mit- 
sclieihch.) 


Di 2 (Mn0 4 ) s . 

H 2 S0 4 +Aq. 


Insol, m II 2 0. — 

(Ereriehs and Smith, A 191. 331.) 
Does not exist. (Clevc, B. 11. 912.) 


Lanthanum manganate, La 2 (Mn0 4 ) s . 

Ppt. (Erericlis and Smith, A 191. 331.) 
Does not exist (Cleve, B. 11. 912.) 


Manganese manganate, Mn 2 O a , MnO s = 
3MnO a 

See Manganese dioxide. 


Lead manganate, PbMn0 4 +2H 2 0 
Ppt. (Jolles, C. C. 1888. 58.) 


Potassium manganate, K 2 Mn0 4 . 

Sol. in water containing alkalies without 
decomp., but decomp. by pure H 2 0. Can be 
recrystallised from Si. ItOH+Aq. 
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Solubility in KOH+Ag at t° 


fioh unt 


Mol K 2 Mn04 in 

1 1 of sat solution j 

^-N KOH 

0 

0 907 

10 

1 013 


20 

1 140 


30 

1 252 


45 

1 424 

4-N KOH 

0 

0 654 


17 

0 681 


25 

0 733 


30 

0 772 


40 

0 852 


45 

0 889 


51 

0.938 


60 

1 003 


70 

1 074 


80 

1 143 

6-N KOH 

0 

0 155 


15 

0 224 


23 

0 261 


30 

0 303 


40 

0 362 


45 

0.388 


60 

0 469 


70 



80 

0 687 

8-N KOH 

0 

0 063 


10 

0 070 


20 

0 078 


30 

0 096 


40 

0 119 


50 

0.142 


60 

0 167 


70 

0 196 


80 

0 222 

10-N KOH 

0 

0 0145 


10 

0 0152 


20 

0 0160 


30 

0 0215 


40 

0.0305 


50 

0.0462 


63 

0 0620 


70 

0 0700 


80 

0 0830 


(Saokur, Z. Elektrochem. 1912, 18. 724.) 


Sol. in ethyl acetate. (Naumann, B. 1910, 
43. 314.) 


Permanganic acid. 

See Permanganic acid. 

Manganicyanhydric acid, H 3 Mn(CN) 3 . 

Not known m the free state 

Barium manganicyamde, Ba 3 [Mn(CN) 5 ]3 
Sol in H2O. (Fittig and Eaton ) 

Barium potassium manganicyanide barium 
cyanide, 2KBaMn(CN)„, 3BafCN) 2 +- 
8H 3 0 

Decomp, by H 2 0. (Lehmann, Dissert. 

1898.) 


Calcium manganicyanide, Caj[Mn(CN)o]j. 
Sol in HjO. (Fittig and Eaton ) 

Potassium manganicyanide, K 8 Mn(CN)a. 

Sol. in HjO. (Christensen, J. pr. (2) 31. 
163.) 

Sodium manganicyanide, Na 3 Mn(CN)t+ 
2H 2 0. 

Sol in HaO. (Fittig and Eaton ) 

Manganimanganic acid. 

Barium manganimanganate, Ba 3 Mn 2 0s+ 
HjO 

Insol, in HaO. Identioal with Rosenstiehl’s 
“basic banum manganate,” (J Pharm 1864, 
46. 344). (Auger and Billy, C. R, 1904, 138. 
501) 


Lithium manganimanganate, LijMn 2 Os+ 
H a O. 

Insol in B[20. (Auger and Billy.) 


Manganiperiodic acid, H 2 0, Mn s Oi, I 2 0 7 
Wholly msol, in H 2 0, in hot dil. or cone, 
HNOj and in hot dil. H 3 S0 4 . (Price, Am. 
Ch. J. 1903, 30. 182.) 


Potassium manganiperiodate, K 2 0, Mn 2 0 3 , 
I2O7. 

Apparently entirely insol. and unchanged 
when boiled with H 2 0, dil or cone. HN0 3 , 
or dil. H2SO4. (Price.) 


Potassium manganate permanganate, 
K 2 Mn0 4 , KMnO„. 

Sol. without decomp, in 20% KOH+Aq 
(Gorgeu, A. ch. (3) 61. 355.) 

Sodium manganate, NajMnO 4 -f-10H2O. 

Sol. m H 2 0, with partial decomp. (Gen- 
tele, J. pr. 82. 58 ) 

Strontium manganate, SrMn0 4 . 

Insol. in H 2 0. (Fromherz.) 


Sodium manganiperiodate, Na 2 0, Mn 2 O a , 
I2O7. 

Apparently insol. and unchanged when 
treated with boiling H 2 0, boiling dil, or cone, 
HNO., and boiling dil. H s S0 4 . (Price.) 

Manganocyanhydric acid, H 4 Mn(CN) 6 
Most easdy decomp. SI. sol. in alcohol. 
Insol. m ether. (Descamps, A ch (5) 24. 
185.) 
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MANGANOCYANIDE, AMMONIUM CUPROUS 


Ammonium cuprous manganocyanide. 

(NH 4 ) 2 Cu 2 Mn(CN)» 

Sol. m H 2 0; decomp, by acids and alkalies; 
very unstable. (Straus, Z. anorg. 1S95, 9. 
14) 


Ammonium manganous manganocyanide, 
NIUCN, Mn(CN)» = 
(NHOsMnMniCN), 

Sol in NtI 4 CN+Aq. (Fittig and Eaton, 
A. 146. 157 ) 


Barium manganocyanide, Ba 2 Mn(CN) 8 
Sol. m cold H a O. (Fittig and Eaton.) 


Calcium manganocyanide, Ca : Mn( CN) t . 

Very deliquescent. Sol in HjO; insol. in 
alcohol (Fittig and Eaton ) 


Cuprous potassium manganocyanide, 
Cu a K 2 Mn(CN)e 

Sol. in H 2 0 with si. decomp. Easily de- 
comp. by acids and alkalies. (Straus, Z ! 
anorg. 1S95, 9. 12 ) 


Barium manganite, BaO, 5Mn0 2 . 

SI sol. in HCl+Aq, less sol. m HNO„+Aq. 
(Risslei, Bull Soc (2) 30. 111.) 

BaO, 7Mn0 2 . fRousseau, C. R. 104. 7gG.) 
BaO, 2MnO» Insol m H»0, 

BaO, MnO. Insol m H 2 0. (Rousseau, 
C R. 102. 425.) 

BadljMn iO,,,).. (Morawski and Stingl, J. 
pi (2)18.92) 


Calcium manganite, CaO, 5Mn0 2 . 

Easily sol m HCl-f Aq, less in HNOs+Aq. 
(Risslcr ) 

3CaO, MnO« (?). Decomp by H 2 0 Sol. 
1 HCl+Aq with evolution of Cl, Scarcely 
ol. in cold HNOa, but sol on heating. (Du- 
fau, A ch 1897, (7) 12. 276 ) 

2CaO, MnO. Sol in dil min. acids. 
(Rousseau, C R 116. 1060) 

CaO, 2MiiO a (Rousseau, C, R. 102. 425.) 
CaO, 3Mn0 2 . 

CaO, MnOa Sol. in fummg HCl+Aq, but 
not in dil. HN0 3 +Aq (Rousseau, C R. 116. 
1060) 


Cuprous sodium manganocyanide, 

CuoNa+lnfCN),. 

Sol, in HsO with only si. decomp Par- 
tially decomp, by acids. (Straus.) 

Manganous potassium manganocyanide, 
KCN, Mn(CN)s = I+MiiMnl CN) t , 

Ppt Sol m ICCN+Aq 


Chromium manganite, Cr,0 3 , 3Mn0 2 = 

Cr 2 (Mn0 3 )„ 

Slowly dccomp by acicls. (GrcSger, Z. 
anorg. 1905, 44. 468.) 

Cobaltous manganite, CoO, Mn0 2 +2H 2 0. 
Ppt. (Salinger, Z. anorg. 1903, 33. 352.) 
+4H 2 0. Ppt. (Salinger.) 


Potassium manganocyanide, K 4 Mn(CN) 6 + 

Veiy efflorescent Sol in H>0; decomp, by 
boiling. 


Cobalt copper manganite, CoO, CuO, 2Mn0 3 

Mm. Asbohte. Sol. in HCl+Aq, with 
evolution of Cl. 


Potassium manganocyanide chloride, 
K,hInfCN)», KC1. 

Easily sol mll 3 0. (Deseamps) 


Sodium manganocyanide, Nn, 4 MmCN)c+ 
RHjO. 

Veiy effloveseent. Easily sol. m HsO 
(Fittig and Eaton.) 


Strontium manganocyanide, Si»Mn(CN) 0 . 
As the B:i comp. (Deseamps.) 

Pei manganomolybdic acid. 

See Permanganomolybdic acid. 


Cupric manganite, CuO, 4Mu0 2 . 

(Gorguu, Bull Soc. 1903, (3) 29. 1167.) 
CuO, 8Mn0 2 +3H 2 0 (Baubigny, C. R 
1S97, 124. 955 ) 


Lead manganite, PbO, 5MnO a . 

Not attacked by cone, acids; sol in aqua 
regia (Rissler ) 


Permanganotungstic acid. 

See Permanganotungstic acid. 
Manganosulphuric acid. 

See Sulphate, manganic. 


Manganous acid, H 2 Mn0 3 =Mn0 2) H 2 0, 
Insol. in II 2 0. (Franke, J. pr. (2) 30. 451.) 
2MnO a , H 2 0 (?). Mm. Wad. 


Magnesium manganite, 2MgO, MnO a . 
(Lemoine, Ann Mm. (7) 3. 5.) 

+xH 2 0. (Vollard.) 

Manganous manganite, MnjOs^MnO, 
2MnO a . 

(Reissig, A 103.27.) 

Mn«Oji=MnO, 5MnO a . (Veley, Chem. 
Soc 38. 581.) 
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SMnOa. 2MnO. Decomp, by dil. H.S0 4 + 
Aq (Franke, J. pr. (2) 36. 16G ) 

3MnO Sl MnO+H a O. Mm. Varvicite 


Manganous zinc mangamte, MnO, ZnO, 
Mn0 2 . 

(Gorgeu, Bull Soc. 1903, (3) 29. 1168.) 
2MnO, ZnO, 2MnO a . (Gorgeu.) 


Potassium manganite, K 2 0, 2MnO a 
Insol. m H a O. 

K.O, 5MnO a 
K 2 0, 7MnO a +3H a O 

K«0, 8MnO a +3H a O = KH 8 Mn 4 Oio. (Mor- 
awski and Stmgl, J pr. (2) 18. 91.) 

Does not exist. (Wright and Menke, 
Chem. Soo 37. 22 ) 

K 2 0, 10MnO 2 . 

K 2 0, 16MnO a +6H a O Sol. m cone HC1+ 
Aq. (Rousseau, C R 114. 72 ) 


Silver manganite, AgH 8 Mn 4 Oio 



Melanocobaltic chloride, 
Co a (NH 8 ) 6 Cl 4 NH,Cl, or 
’ Co a (NH 8 ) 8 Cl 8 NH a . 

Very si sol. in cold H a O or very dil. HC1+ 
Aa. Decomp, by long standing or warming. 
Gold cone. HCI or dil. H 2 S0 4 +Aq does not 
attack, but decomp, on warming. HN0 3 + 
Aq decomp, on warming. Sol. in oold H 2 S0 4 
or NH 4 OH+Aq; from both solutions it can 
be precipitated by HCI + Aq . (V ortmann, B . 
10. 1455.) 

chloroplatinate,SCo 2 (NH 3 )cNII 2 Cl6, 

PtCl 4 . 

Ppt (Vortmann, B. 15. 1902.) 
Co a (NH 8 )oNH a Cl a (OH) a , PtCl 4 Ppt. 
(Vortmann.) 

mercuric chloride, 

Co 8 (NH s )c(NH a )Cl 8 (OH) a , 3HgCl a + 
H a O. 

Ppt. Difficultly sol in cold H a O, quite 
easily in warm H a O acidified with HCI. 
(Vortmann ) 


Silver (argentous) manganite, Ag 4 0, 

Mn a O s (?) 

Insol. m cold dil HNOs+Aq, and separ- 
ates Mn 2 0 8 on wanning Insol m NH 4 OH+ 
Aq (Rose, Pogg. 101. 229.) 


chloride chromate, 

Co a (NH s )«NH a Cl3Cr a 0 7 +H 2 0. 
Sol m hot H a O, (Vortmann.) 

Mercurammomum comps. 

See Mercury ammonium comps. 


Silver (argentoargentic) manganite, Ag 4 0, 
2Ag a O, Mn a O s (?) 

(Rose,) 


Mercuriammonium bromide, Hg(NH a )Br. 

See Dimercuriammonium ammonium bro- 
mide. 


Sodium manganite, Na a O, 5MnO a . 

Insol, m H a O. (Rousseau. C R 103. 261.) 
Na a 0, 12MnO a Insol m H a O. (Rous- 
seau.) 

+4H a O. (Rousseau, C. R. 112. 526 ) 
Na a O, 8Mn0 a +5H 2 0. (Rousseau.) 

Na s O, 16MnO a +8H a O. /T> 


Strontium mangamte, MnO a , SrO. 

Insol. in H 2 0. 

2MnO a , SrO.' , Insol. in H a O (Rousseau, 
C R 101. 107 

MnO a , 5Si'0 .Sol m HCI, or HNOj+Aq. 
(Rissler, Bull Soc. (2) 30. 110.) 


Zinc manganite, ZnO, 5MnO a . 

Insol in H a O (Rissler ) 

ZnO, 4MnO a . (Gorgeu, Bull Soc 1903, 
(3) 29. 1168.) 

3ZnO, MnO a +7)4H a O. (Salinger, Dissert. 
1902.) 

27ZnO, 2MnO a +25H a O. Insol. in H a O. 
(Salinger.) 


Manganyl chloride, MnO s Cl. 

Decomp, by H a O. (Aschoff, J. pr. 81. 29.) 


Mercuriammonium chloride, Hg(NH a )Cl. 

See Dimercuriammonium ammonium chlo- 
ride. 

Mercuriammomum oxyrfimercuriammonium 
chloride, 4Hg(NH a )Cl, NH a (HgOHg)Cl. 
(Millon.) 

Correct composition is Zhmercuriammon- 
ium ammomum chloride. NHg a Cl, NH 4 C1, 
wlpch see. (Balestra, Gazz. ch. it. 21, 2. 
294.) 

Hg(NH a )Cl, 2NH a (HgOHg)Cl (Millon.) 
Correct composition is Dimereimammon- 
imn mercuno ohloride, 2NHg a Cl, HgCl a -|- 
H a O, or Dimerouriammonium hydrogen chlor- 
ide, NHg a Cl, HCI. (Balestra.) 

Mercuriammonium nitrate, 2NH 8 , 2HgO, 
N a O» =NH a HgNO,+^H a O. 

Easily decomp, by HCI, or alkali sul- 
phides+Aq. SI. sol. m HNO+Aq. Insol. 
m H 3 S0 4 , NH 4 OH, or KOH+Aq. (Mits- 
cherlich.) 

Is dimercuriammonium ammonium ni- 
trate, NHg a N0 8 , NH 4 N0 8 +H a 0. (Pesci, 
Gazz. ch it 20. 485.) 
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Mercuriammonium oxyd i mercuriammonium 
nitrate, 3HgO, 2NH 3 , N 2 0 5 =NH 2 HgNO 3 
(NHg a 0H 2 )NO 8 +H 2 O. 

Deoomp. by boiling with II 2 0, which dis- 
solves out NH4NO3. Sol. in NH 4 N0 3 +Aq 
containing NH4OH (Mitschcrlich.) 

Is (iimercuriammonium aminomum ni- 
trate, SNHgjNO,, NH 4 N0 3 +2II 2 0 (Pesci, 
Gazz. ch. it. 20. 4S5.) 

Mercuriammonium. oxyi/imercuriammonium 
sulphate, (NH 2 Hg) 2 S0 4 , 
3(NHg 2 OH 2 ) 2 S0 4 . 

Boiling H 2 0 dissolves out II 2 S0 4 . Gradu- 
ally decomp, by boiling KOH+Aq. Com- 
pletely sol in NH 4 CI+Aq. Sol. in cone, or 
dil. HCI, or very dil. H t SO„+Aq. Insol m 
cone, or dil. HNO s +Aq or cone. H 2 S0 4 
(Schneider.) 

Correct formula is 7(NHg 2 ) 2 S0 4 , (NH 4 ) 2 S0 4 
+12H 2 0, (iimercuriammonium ammonium 
sulphate. (Pesci, Gazz. ch. it. 20. 485 ) 

Mercurid-iamnionium chloride (fusible 
white precipitate), Iig(NIl3) 2 CI 2 . 

Is (iimeicuriammonium ammonium chlo- 
ride, IIg 2 NCl, 3NH 4 C1, which sec, (Ram- 
melsberg J. pr. 38. 558.) 

Mercuri+ammonium mercuric chloride, 
Hg(NH,),CI„ HgCl 2 . 

Insol. in H 2 0, but gradually decomp, by 
boihng therewith. (Rose, Pogg 20. 158.) 

Partly sol. in H s O. (Kano ) 


Mercuridiammonium sulphate, Hg(NH 3 ) 2 S0 4 , 
Decomp, with H 2 0. 

Does not exist. (Pesci, Gazz. ch. it 20. 
485.) 

+H 2 0. Drcomp. by H 2 0. Easily sol. in 
nCl, very dil. H 2 S0 4 +Aq, or HN0 3 +Aq, 
Insol in cone. IINOs+Aq. Sol m(NH,) 2 S0 4 
+Aq or NII.Cl+Aq Dccomp. by KOH-f- 
Aq. (Schneider, J. pr. 75. 136.) 

Correct composition is (NHg a ) 2 S0 4 , 
3(NII 4 ) 2 SO 4 +12H 2 0, dimercunammonium 
ammonium sulphate (Pesci.) 

/iimercuriammonium acetate, 
NHg 2 C a H.0 2 

Insol in H 2 0 or alcohol. Sol. in HCI or 
NH 4 C 2 II 3 0 2 +Aq. (Balestra, Gazz. ch. it. 
22, 2. 663.) 

Dimercuriammonium ammonium acetate, 
NHgjCjHsOs, 3NH 4 CjH,0 2 +H a O. 
Deliquescent; sol. in a little H 2 0 without 
decomp., but deoomp. into NHg 2 C 2 H 8 0 2 and 
NH 4 CsH 8 0 2 by excess of H 2 0 (Balestra.) 

— arsenate, NHg 2 HiAs0 4 . 

(Hirzel, Zeit. Phai'm 1853. 3.) 

bromate, NHg 2 Br0s+l)^H 2 0, 

Ppt. (Raramelsberg, Pogg. 56. 82.) 

Is oxyiizmercunammonium bromate, 
(NH 2 Hg 2 0)Bi0 8 . 


Mercuridi ammonium iodide, Hg(NII 3 )»I 2 
H 2 0 extracts all the NH 8 . Partly sol. in 
little alcohol. Partly sol. in ether without 
decomp. (Nessler.) 

Correct composition is dtmercimammon- 
ium ammonium iodide, NHg 2 I, 3NH 4 I. 
(Pesci, Gazz. ch. it. 20. 485.) 

Mercund /ammonium cupric iodide, 4NH 8 , 
Cul 2 , Hgl 2 . 

Deoomp. by 1I 2 0. Sol. in alcoliol+ 
HC 2 H s 0 2 . (Jargensen, J. pr 12) 2. 347) 
2Hg(NH,) a I„. Cul 2 (Decomp, by H 2 0. 
(Jiirgensen ) 

MercuriAaminonium iodide, Hg(NH 8 ) 2 I 2 . 

Decomp, by H 2 0 Partly sol m a little 
alcohol. Partly sol. m ether. (Nessler.) 

Correct composition is dimerouriammon- 
ium ammonium iodide, NHgjI, 3NH 4 I. 
(Pesei.) 

Mercuridiammonlum mercuric iodide, 
Hg(NH 8 ) 2 , Hgl„ or NH S , Hgl 2 . 

Decomp, bv H 2 0 or dil. acids. (Caillot 
and Comol, J. Pharm. 9. 381.) 

Correct composition is (/(mercuriammon- 
ium ammonium mercuric iodide, 3NHg 2 I, 
8NHJ, 4HgI 2 , (Pesci, Gazz. ch. it 20. 
485.) 


bromide, NHg 2 Br 

Insol in H 2 0 or HNO a Sol m HCl+Aq 
(Pesci, Gazz ch. it. 19. 509.) 

Sol in KI, or Na 2 S 2 0 8 +Aq with evolution 
of NHj (Balestra, Gazz. oh, it. 22, 2. 558 ) 
Sol in ammomacal solutions of ammonium 
salts and in aq. acids. (Franldm, J. Am. 
Chem Soc. 1905, 27. 839.) 


ammonium bromide, NHg 2 Br, NH 4 Br. 

Decomp, by H a O. (Pesci, Gazz. ch. it. 19. 
511) 


4NHg 2 Br, 5NH 4 Br. Decomp, by H 2 0. 
Insol m (NH 4 ) 2 C0 3 +Aq Sol. m cone, or 
dil. HCl+Aq. Insol in HNO B +Aq. (Pesci.) 

NHg 2 Br, 3NH 4 Br Decomp, by H a O. 
Easily sol. m HCl+Aq Insol m alcohol. 
(Pesci.) 

Sol. in NH 4 Br, NH 4 C1, or NH 4 I+Aq; 
sol. m KI, or Na 2 S 2 0 8 +Aq 


mercuric bromide, 2NHg 2 Br, HgBr 2 . 

Ppt. Sol, in HBr and m HCI. (Ray, 
Chem. Soc. 1902, 81. 649.) 


— — carbonate, (NHg 2 ) 2 C0 8 +2H 2 0. 

Ppt. Not decomp by KOH+Aq, but 
easily by K 2 S, or KI+Aq. (Rammelsberg, 
J. pr. (2) 88. 567.) 
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Oimercuriammomum chloride, NHgaCI. 

Not attacked by boiling H 2 0 SI attacked 
by cold dil. HCl+Aq, but is gradually dis- 
solved thereby. Decomp by hot KOH+Aq. 

rvvevi.) 

^ Sol in KI, or Na 2 S 2 0 3 +Aq with evolution 

°^+H 2 0. Nearly insol. m H 2 0; easily sol. 
m HNOs, and HCl+Aq. Not dccomp. by 
IvOH+Aq. Decomp by KC1, NaCI, or KI + 
Aq (Rammelsberg, Pogg. 48. 181.) 

hydrogen chloride, NHg 2 Cl, 2HC1. 

Correct composition ol mei curie chlora- 
mide chloride. (Balestra, Gazz ch. it 21, 
2. 299.) tt 


‘Decomp, by H 2 0. 

NHgsCl, HCI. Decomp, by II 2 0. (Ba- 
lestia, l. e.) 

NHgjCl, 4HC1. Sol. m H 2 0 (RAy, Proc. 
Chem. Soc. 1901, 17. 96.) 

ammonium chloride, NHg 2 Cl, NH 4 C1. 

(Infusible white precipitate.) 

Con'ect composition of what has been called 
mercuric chloramide, Hg(NH 2 )Cl. (Ram- 
melsberg, J. pi . 38. 658 ) 

Insol in cold, decomp, by hot H a O. (Mill- 
ion, A. oh, (3) 18. 413.) Sol. m 600 pts. 
H 2 0. (Wittstem.) Sol. m 719 98 pts. 
HjO at 18.75°. (Abl.) Insol. in alcohol 
Sol. in acids, even in HC 2 H s 0 2 +Aq, also 
in NH 4 NOs, (NH 4 ) 2 S0 4 , and NH 4 C 2 H 3 0 2 + 


(Brett,) 

SI. sol in alkah chlondes+Aq, which par- 
tially decomp. (Miahle, A. ch. (3) 5. 180.) 

Decomp by KOH+Aq > Sol. in KI. or 
NaAOs+Aq, with evolution of NH„. (Ba- 
lestra.) 

When freshly prepared is sol in cone, 
NH 4 OH+Aq (Saha and Choudhun, Z. 
anorg. 1910, 67. 359.) 

Sol, in excess of (NH 4 ) 2 HP0 4 +Aq. Insol 
m exoess of Na 2 HP0 4 +Aq. (Carnegie and 
Burt, C N. 1897, 76. 175.) 

Insol m exoess of NH 4 OH+Aq. (Car- 
negie and Burt,) 

■ NHg 2 Cl, 3NH 4 C1 (Fusible white precipi- 
tate). 

Correct composition of what has been 
called mercuridi ammonium chloride, 

Hg(NH 3 ) 2 Cl 2 . (Rammelsberg, J pr. (2) 
38. 558.) 

Decomp, by hot H 2 0. Sol. in acids, even 
HC 2 H 3 0 2 +Aq. Not decomp, by cold, but 
by boiling KOH+Aq. (Weyl.) 

Sol in warm, less m cold NH 4 OH+Aq. 

5s. (Mitscherlich.) 

\\Sol. m KI, or Na 2 S 2 0 8 +Aq, with evolution 
oFNHj. (Balestra.) 

Sol. in 10% HN0 3 , H 2 S0 4 and acetic 
acid. (Hofmann and Marburg, A. 1899, 
306. 198.) 


Dimercunairunonium mercuric chloride, 
2NHg 2 Cl, HgCl 2 

Insol. m, and not decomp bv boiling H 2 0, 
alkahes, cone. HNOs, or dil. H 2 S0 4 +Aq. Sol. 
in boding HCl+Aq. (Mitscherlich, J. pr 
19. 453.) 

SI. deoomp by H 2 0, leaddy by KOH+Aq. 
(Gaudechon, A. ch. 1911, (8) 22. 212.) 

Ppt. Sol in HBr. (RAy, Proc. Chem. 
Soc. 1902, 18. 86.) 

chloride ammonia, NHg 2 Cl, J^NHs. 

Decomp, by water and by NH 4 OH+Aq. 
(Gaudechon, A. ch. 1911, (8) 22. 212 ) 

chromate. 

See Oxy+mercuriammonium chromate. 


— hydroxide, NHg 2 OH. 

Takes up H 2 0 to form NHg 2 0H+H 2 0 or 
(NHg 2 OH 2 )OH, oxydimercunammohium hy- 
droxide, which also see. 

Sol in Warm HCI or HNO 3 + Aq. 

lodate, NHgjIOj, 2NH 4 I0 3 . 

Insol. in HNOj. (Rammelsberg, J pr (2) 
38. 568 ) 


Aq. (Weyl, Pogg. 121. 601.) Decomp, 
by hot KI, or Na 2 S 2 0 2 +Aq. (Balestra.) 

Decomp by dilute HCI. Sol. in ammon- 
ium salts +Aq. (Franklin, Z. anorg 1905, 
46. 21.) 

+H.O. Sec Oxy+mercuriammonium 
iodide. 

ammonium iodide, NHg 2 I, 3NHJ. 

Correct composition of merouiidiammon- 
mrn iodide, Hg(NH 3 ) 2 I 2 . (Pesci, Gazz ch it. 
20. 485 ) 

3NHg s I, 8NH 4 I, 4HgI 2 . Correct formula 
for mercuridtammonium mercuric iodide, 
Hg(NH») 2 I 2 , Hgl 2 . (Pesci.) 

nitrate, NHg 2 N0 2 . 

Insol. in H a O. (Rammelsberg, J. pr. (2) 
38.566.) 

Sol. in KI, or Na 2 S 2 O a +Aq, with evolution 
of NH S . (Balestra, Gazz. ch. it. 22, 2. 660.) 

+H 2 0. (Hofmann and Marburg, A. 1899, 
306. 212.) 

Si. sol. in HNOs. (Ray, Z. anorg. 1902, 
33. 209.) 

— — • ammonium nitrate, NHg 2 N0 3 , NH 4 NO a 
+H a O. 

Correct formula for mercuriammonium 
nitrate, NH 2 HgN0 8 +)4H 2 0. (Pesci, Gazz. 
ch. it. 20. 485.) 

NHg 2 NO a , 2NH 4 NOs +2H 2 0 . Correot for- 
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mula for oxyihmercuriammonium ammonium 
nitrate. (NHg 2 0H 2 )N0 3 , 2NH 4 N0 3 +H.p. 
(Pcaei.) 

NHg 2 N0 3 , 3NH»N0 3 Decomp by cold 
H.0 ; sol, in NH 4 OH +Aq. (Pesci ) 
3NIIg a NO a , NH 4 N0 3 +2H 2 0. Correct for- 
mula for merouiiammonium oxyd/mercuriam- 
monium nitrate, NII 2 HgNO s , (Nng 2 OII 2 )NOa 
+II 2 0. (Pesci ) 

-Dimercuriammonium nitrite, NHg a N0 2 , 
Readily aol, m warm HC1 or HBr. (Rfty, 
Chem. Soc 1902, 81. 648.) 

+ 'AK jO. Ppt. Sol m HC1. (Rfty, Proc 
Cbem. Soc. 1902, 18. 85.) 

+H 5 0, (Hofmann and Marburg, A. 1899, 
305. 214.) 


oxide, (NHg 2 ) 3 0. 

Slowly decomp, by II 2 0. Sol m HC1, or 
HN0 3 +Aq. Docomp. by hot KOH, or KC1 
+Aq. (Weyl, Pogg 121.601.) 

Sol. in KCN+Aq by heating 4-5 horns 
at 130° Not completely sol in HC1 owing 
to formation of Hg 2 Cl 2 . (Gaudechon, C. R 
1907, 144. 1410.) 


phosphate, (NHg>) 2 P0 4 , 2NHg,OH+ 

IOHjO 

(Rammelsberg, J. pr. (2) 38. 567.) 

See Oxydimercunammonium phosphate. 


ammonium salicylate, 

2NH gs C c H 4 0HC0 2 , 5NH 4 C 8 H 4 OHCO a . 


NH 4 C a H,O a , 


Dimercuriammonium tartrate, 
(NHg a ) 2 C 4 H 4 0, +2 J^H a O. 

Insol in H a O. Sol. m HC1, KI, Na 2 S 2 0 3 , 
NH 4 C 2 H 3 0»; or (NII 4 ) 2 C 4 H 4 0e + Aq. (Bal- 
estra, Gazz. ch. it 22, 2. 563.) 

ammonium tartrate, 2(NHg 3 ) 2 C 4 H 4 O 0 , 

(NII 4 ).C 4 H 4 0»+H 2 0 
As above. (B.) 


'/Vimercuriammonium sulphate, 

( NHg 2 ) (NHgH a )SO 4 +2H a O . 

Decomp by H»0. (Millon.) 

I Does not exist (Pesci, Gazz ch. it. 20. 
4S5.) 


Dtmercuriarsonium mercuric chloride, 
AsHg.Cla = AsHg 2 Cl, HgCl a . 

Decomp, by H a O. Decomp, by warm 
HNOa+Aq. (Rose, Pogg. 61. 423.) 

Mercurimidosulphonic acid, 
(HOaS) 4 N a Hg. 

Very unstable (Berglund, B. 9. 256.) 


Barium mercurimidosulphonate, 
Ba a (S0 3 ) 4 N 2 Hg+6H a 0 
(Borglund, B. 9. 256.) 


Cadmium , Cd a HgN 2 (SOs) 4 +12H a O. 

Unstable; si sol. in H 2 0. (Berglund, Bull. 
Soc. (2) 26. 452.) 


Cobalt , CosHgN 2 (SOa) 4 +15H 2 0. 

I Sol m HjO (B.) 

Copper , Cu 2 HgN 2 (S0 3 ) 4 +15H 2 0 

Very sol in H 2 0. (B.) 


selenate, (NHg) 2 Se0 4 +2H 2 0 

Ppt. Insol. in H 2 0; sol. in NH 4 OH+Aq. 
(Cameron and Davy, C. N 44. 03.) 

sulphate, (NHg a ) 2 S0 4 +2H 2 0 

Insol in H 2 0. Easily sol in HCl+Aq. 
(Rammelsberg, J. pr (2) 38. 565.) Sol. 
(Kane), insol (Hirzol) in HNO a +Aq. 

Sol. in KI, or Na 2 S 2 0 3 +Aq with evolution 
of NH 3 . (Balestra.) 

+H a O. Insol. in H a O, sol in HC1. (Rfty, 
Chem. Soc. 1905, 87. 9.) 

ammonium sulphate, (NHgidipSCh, 

3(NH 4 ) 2 S0 4 +4H 2 0. 

Correct formula for mercurid [ammonium 
sulphate, 2NH a , HgO, SO s +H a O. (Pesci, 
Gazz. ch. it. 20. 485.) 

5(NHg 2 ) 2 S0 4 , 14(NH 4 ) 2 S0 4 +16H 2 0. 
(Pesci ) 

7(NHg 2 ) 2 S0 4 , (NH 4 ) s S 0 4 + 12H»0. Cor- 
rect formula for mercuriammonium oxydimer- 
cunammonium sulphate, (NHg.H 2 ) 2 S0 4| 
3 (NHg 2 OH 2 ) 2 S0 4 . (Pesci.) 


Magnesium , Mg.HgN 2 (S0 3 ) 4 -f-15H 2 0. 

Very sol m H a O, (B.) 

Manganous , Mn 2 HgN 2 (SO 8 ) 4 +10H a O. 

Unstable. (B ) 

Mercuric , (Hg>0) 2 HgN 2 (S0 3 ) 4 . 

Nearly msol m H a O. (B.) 

Nickel-—, Ni 2 HgN a (SO a ) 4 +16H a O 

(B.) 

Potassium , (K0 3 S) 4 N 2 Hg-|-4H 2 0 

Precipitate. (Raschig, A 241. 161.) 

Potassium silver , (AgSO s ) 2 (KSOj) 2 HgN a 

+3H a O. 

SI. sol. in H.0 (Berglund.) 

Sodium , (NaS0 3 ) 4 HgN 2 +5H 2 0. 

More sol. m H 2 0 than K salt. (Berglund.) 

Strontium , Sr 2 (S0 3 ) 4 HgN 2 +15H 2 0. 

More sol. than Ba salt (B.) 
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Zinc mercurimidosulphonate , 
Zn 2 (S0,) 4 HgN 2 +15H 2 0. 

Very sol. in H 2 0. (B ) 
/^mercunphosphonium mercuric bro- 
mide, 2PHg 2 Br, HgBr 2 . 

(Lemoult, C. R. 1907, 146. 1176 ) 
nimercuripliosphonium mercuric chloride, 
HgCh, PHg,Cl. 

(Lemoult, C. R. 1907, 146. 1176.) 
+1)£H 2 0. Decomp, by hot, slowly by 
cold H a O into Hg, HC1, and H s PO s . Decomp 
by acids or alkalies. (Rose, Pogg. 40. 75.) 

Dimercuriphosphomum mercuric iodide, 
Hgl», PHg 2 I 

Slowly decomp, by cold or warm H 2 0, 
qmokly by MOH+Aq . Not attacked by 
HC1 or H 2 S0 4 +Aq. Rapidly attaoked by 
HNO a and aqua regia. (Lemoult, C. R. 
1904, 139. 4790 

Dimercuriphosphonium mercuric mtrate, 
P 2 Hg 3 , 6HgO, 3N 2 0 6 = 2[PHg 2 N0 8 , 
Hg(NO?) 2 ], 3HgO 
(Rose, Pogg. 40. 75 ) 

Dimercuriphosphonium mercuric sulphate, 
P 2 Hg 3 , 6HgO, 4SO j +4H 2 0 = (PHg 2 ) 2 S0 4 , 
3HgS0 4 , 2Hg0+4H 2 0 
Sol. in aqua regia. (Rose, Pogg. 40. 76 ) 

Mercuric acid. 

Calcium mercurate (?). 

(Berthollet, A. ch. 1. 61.) 

Potassium mercurate, K 2 0, 2HgO. 

Gradually decomp, by H 2 0; less rapidly by 
absolute alcohol. (St. Meunier, C. R. 60. 
667.) 

Sodium mercurate, Na 2 0, HgO. 

(Bettekoff, Bull. Soc. (2) 34. 328 ) 

Mercuroammonium chloride, 

Hg(NH„)Cl 
(Rose, Pogg, 20. 168 ) 

Mixture of Hg, HgNH 2 Cl, and NH 4 C1. 
(Barfoed, J. pr. (2) 39. 201.) 

nitrate, (NHg 2 H 2 )N0 3 , “Hahnemann’s 

soluble mercury.” 

Sol. in hot HC1, and HC 2 H a 0 2 +Aq. De- 
oomp. by NH 4 OH+Aq, or NH 4 salts+Aq 
Probably mixture of mercurous salts and Hg. 

Mercurodiammonium chloride, 

Hg 2 (NH 3 ) 2 Cl 2 . 

Easily decomp. (Rose, Pogg. 20. 168.) 
Mixture of Hg, NH 2 HgCl, and NH 4 C1. 
(Barfoed, J. pr. (2) 39. 201 ) 


M ercurod i ammonium fluoride, 

Hg 2 (NH 3 ) 2 P 2 (?) 

lleeomp. by H 2 (). (Finkenei, Pogg. 110. 
147.) 

Mercurosulphonic acid. 

Mercurosulphonates, Hg(SO«M) 2 . 

Coirect composition for the double sul- 
phites, HgSO s , M 2 S0 3 . (Divers and Shimid- 
zu, Chem. Soc. 49. 583; Baith, Z phys. Ch. 
9.195.) 


Mercuroxy-comps. 

See Oxymercur- comps. 

Mercury, Hg. 

Not attacked by H 2 0. Not attacked by 
boiling cone HClordil H 2 S0 4 4-Aq. Easily 
sol m dil or cone HN0 3 +Aq; also in HBr 
or HI+Aq. 

Not attacked by pure HNO s unless heated, 
but readily attacked by cold dil. HNOs+Aq 
containing NO. (Millon.) 

Anhydrous H 2 S0 4 attacks Hg gradually 
at ord. temp. (Berthelot, C. R 1897, 126. 
749.) 

H 2 S0 4 attacks only when hot and cone. 
(Ditte, A. ch. 1890, (6) 19. 68.) 

Cone. H 2 S0 4 does not attack dry or moist 
Hg either with or without an. (Pitman, J. 
Am. Chem. Soc. 1898, 20. 100.) 

H 2 S0 4 attacks Hg at 20° if it contains 
99.7%; does not attack if it contains only 
966%. (Baskerville, J. Am. Chem, Soc. 
1898, 20. 516.) 

Insol in H 2 S0 3 +Aq alone or in presence 
of HC1 or dil. H 2 S0 4 . (Berthelot, A ch. 
1898, (7) 14. 198 ) 

Not attacked by HF+Aq at any temp. 
(Gay-Lussac.) 

HI dissolves Hg rapidly at ord temp 
(Noms and Cottrell, Am. Ch. J, 1896, 18. 


by HCl+Aq Rapidly acted upon by HI m 
absence of O. (Bailey, Chem. Soc. 1888, 63. 
760) 

Not attacked by pure HCl+Aq, but in 
presence of O, Hg 2 OCl 2 +H 2 0 is formed. 
Action is apparently less m sunlight than in 
the dark. (Bailey, Chem. Soc. 1888, 63. 759.) 

Small amts, of ferric salts hinder action 
of HNOj on Hg, but it is hastened by pres- 
ence of Mn(N0 3 ) 2 or NaNOi. (Rav, Chem. 
Soc 1911, 99. 1015.) 

HNO« under 33% does not attack Hg if 
metal and acid are kept in motion and HNOj 
is absent (Veley, B. 1895, 28. 928.) 

Rapidly sol. m HCIO. (Balaid, Dissert 
1834.) 

Alkali chlorides +Aq in presence of air 
dccomp. Hg; action is not increased by heat. 
(Miahle.) 

Insol. in alkali chlorides +Aq m neutral or 
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alkaline solution. (Bhaduri, Z anorg. 1897, 
13. 407 ) 

Veiy sol. m cone, solution of I in KI+Aq 
(Varct, Bull. Sop. 1897, (3) 17. 451 ) 

Slowly sol. in KC1 or KI+Aq m presence 
of air. (Palmaer Z. phys. Ch, 1907, 69. 130 ) 

Slowly sol. in. Na.S+Aq m presence of air. 
(Palmaer, Z. phys Ch. 1907, 69. 137 ) 

Hg is appieciably sol. in the sulpho salts of 
Mo, IV, V, As, Sb and Sn (Stoich, B 1883, 
16. 2015 ) • 

Persulphates in alkali or neutral solution 
attack Ilg. (NH 4 ) s S» 0, in NH,OH solution 
has strongest action. This dissolves Hg by 
repented shaking at high temp. (Tarugi, 
Gaza, ch, it. 1903, 33, (1) 127.) 

Insol in IvCN+Aq. (Elmer, J. pr. 1888, 
(2) 37. 442 ) 

Slowly sol. in KCN +Aq in piesence of air. 
(Palmaer, Z, phys. Ch. 1907, 69. 136.) 

Sol m considerable quantity m 6% KCN + 
Aq. (Goyder, C. N. 1894, 69. 268 ) 

Most sol. in Kd*'e(CNlo+Aq when KOH 
is present (Smith, J. Am. Chcm. Soc. 1905, 
27. 541 ) 

Ilg dissolves in Br 2 in the presence of KBr 
si. faster than in I 2 but in CuBr 2 much more 
slowly. (Van Name and Edgar, Am J. Sci. 
1010,(4) 29.255) 

Not attacked by PC1 3 even at 350° 
(Moissan, A. ch 1885 (6) 6. 457.) 

Insnl in liquid NH 3 (Gore, Am. Ch J. 
1S9S, 20. S29.) 

pi com. oleic acid dissolves 0.0075 g. Hg 
in 6 days (Gates, J phys. Chem. 1911, 16. 
143 ) 

Mercurous acetylide, Hg 2 C 2 +H 2 0. 

(Burkord and Travers, Chem. Soc. 1902, 
81. 1271.) 


Mercuric acetylide, basic, 2HgO, 3HgC 2 + 
* 2HA 

(Burkard and Travers, Chem. See. 1902, 
81. 1272.) 

Mercuric acetylide, HgC 2 . 

Very snl. in HC1 with evolution of H.C 2 . 
(Reiser, Am. Ch. J. 1893, 16. 535.) 

1 +VjH 2 0 Insol, in H 2 0, alcohol and ether. 
Sol. in Nil, acetate +Aq, and in KCN+Aq. 
SI. attacked by cold IlCl, easily by hot. 
Easily sol. in HNO s Dil. H 2 S0 4 attacks 
slowly; cone causes explosion (Plimpton 
and Travers, Chem. Soc. 1894, 66. 267.) 
Mercuric acetylide chloride, IIgC 2 , HgCU-p 

l in 2 o 

Not noted upon by dil. HC1. Decomp, by 
fuming IlNOs or aqua regia. Insol. in al- 
cohol and ether. (Reiser, Am. Ch. J. 1893, 
16. 538.) 

Mercuric acetylide mercuromercuric chloride, 
HgC 2 , HgCl, HgCP+HjO. 

Insol in all ordinary solvents. (Blitz and 
Munun, B. 1904, 37. 4420 ) 


Mercurous amidofluoride, HgNII.F. 

Insol. in H,.0, HNG 3 and H 2 S0 4 Sol. m 
dil HC1. 

Piobably dimercuriammonmm ammonium 
fluoride, NHg 2 F, NIRF. (Btihm, Z. anorg. 
1901, 43. 327.) 


Mercury ammonium comps. 

Mercuroammonium comps., NHsIlgR. 
Dmiercuroammonium comps., NH 2 Hg 2 R. 
Mercurous chloramide, Hg(NH 2 )Cl. 
Dimercuriammonium comps., NHgR. 
Mercuric chlor-, brom-, etc., amide, 
Hg(NII 2 )R. 

Mercuridiammonium comps., Hg(NH 3 ) 2 R ^ 
Mercuriammonium comps., HgNH 2 R 
DimercurW?ammonium comps., Hg 2 N 2 HiR. 
rnmercuriammomum comps., N 2 H 2 Hg a R. 
Oxydimercunammomum comps., 
(NH 2 Hg 3 0)R. 

Mercurous arsinchloride, AsHgCl. 

Decorap. by H 2 0. (Capitaine, J. Pharm. 
26. 559.) 


Mercurous arsinchloride chloride, AsHg 2 Cl 2 
=2AsHgCl, Hg 2 Cl 2 (?) 

I Decomp by H 2 0 (Capitame ) 


Mercurous azoimide, HgN 3 , 

Wholly insol m H 2 0. (Curtius, B. 24. 
3321.) 

1 1 H 2 0 dissolves 0.25 g (Wbhler and 
Krupko, B 1913, 46. 2050.) 


Mercuric azoimide, HgN 3 . 

Sol in H a O especially when hot. (Ber- 
thelot and Vieille, Bull. Soc. 1894, (3) 11. 
747.) 

Moderately sol. in H 2 0, (Wohler and 
Krupko, B. 1913, 46. 2050.) 


Mercuric bromamide, Hg(NH 2 )Br. 

Insol m H 2 0 and alcohol. SI. sol. in 
NH 4 OH+Aq. (Mitscherhch, J. pi. 19. 456.) 

Correct composition is rftmoreuriammon- 
ram ammonium bromide, Hg 2 NBr, NH4B1', 
which see. (Pesci, Gazz. ch. it. 19. 511.) 


Mercurous bromide, Hg 2 Br 2 . 

Solubility m„ HjO=9.lXHH g. equiv. 
perl. (Bodlhnder, Z. phys. Ch. 1898, 27. 61.) 

Solubility m H 2 O=7X10- a mols. per 
liter at 25°. (Sherrill, Z phys. Ch. 193, 430. 
735.) 
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Solubility of HgBra m KBr+Aq a 


Insol m IDO and dll acids Decomp. by 
HCl+An Sol m hot eonc. IRSO* with - 
evolution of S0 2 . SI. sol. in hot HNOs+Aq 
of 1.42 sp. gr. (Stromann, B 20. 2818 ) 

Decomp into Hg and HgBr 2 by boiling 
with NIRBr, or NHiCl+Aq, also by am- 
monium caibonate or succinate, but not by 
ammonium sulphate or nitrate. (Witt- 

Bt< Soi^ in Hg(NO a ) 2 +Aq. (Waclcenroder, A 
41. 317.) 

Partially decomp by alkah chlorides +Aq; 
when out of contact of air this decomp is 
slight and HgBr> is formed, while in the air 
HgCla is the resulting product. Much more 
rapidly decomp. m hot than cold solutions. 
(Miahle, A. eh. (3) 6. 177.) 

A solution of HgBrm 0.1— N KBi contains - 
about 1 mg. Hg 10ns in 1300 1 

Insol. in alcohol 

Insol. in benzomtnle (Naumann, B 
1914, 47. 1370.) 

Insol. m methyl acetate (Naumann, 

B. 1909, 42. 3790) , ethyl acetate. (Naumann, 

B. 1910, 43. 314.) 

Insol. m acetone. (Naumann, B 1904,37. - 
4329); (Eidmann, C. C. 1899, II 1014) 

Mercuric bromide, HgBr 2 . 


Sol m 94 pts. H s O at 9°, and m 4-5 pts at 
100°. (Lassaigne, J. chim. m5d 12. 177 ) 
Solubility m g-equivalentB per litre = 
2XlO- a . (Bodlander, Z. phys. Ch. 1898, 27. 
61.) 

1 1. H 2 0 dissolves about 4 g. at ord temp. 
(Morse, Z. phys. Ch. 1902, 41. 731.) 

1 1. H 2 0 dissolves 0.017 mol. at 25°. (Jan- 
der. Dissert. 1002.) 

Solubility m H s O at 25° =0.017 mol. 
liter (Sherrill, Z phys. Ch. 1903, 43. 


(Shemll, Z. phys. Ch. 1903, 43. 705 ) 
Solubility in various salts +Aq at 25°. 


Solubility in cold II 2 0=4%, but solution 
prepared by heating contains more Hg on 
account of decomp. into HBr and oxybrom- 
lde. (Vieario, C. C. 1907, II. 1224.) 

1 1. H 2 0 dissolves about 5-6 g. at ord 
temp. (Gaudeehon, A. ch. 1911, (8) 22. 
212.) 

1 1. aqueous solution at 25° contains 0.017 
mol. (Herz and Paul, Z. anorg. 1913, 83. 
431.) 

Decomp. by wann HNO s , or HjSCD+Aq. 
Sol. in warm H 2 SO<. (Ditte, A. oh. (5) 
17. 124.) 

1 mol. is sol in 1 mol. warm HI+Aq. in 
1 mol cold cone. HC1 and in Yi mol. hot 
cone. HC1 (LBwig.) 


(Herz and Paul, Z. anoig. 1913, 82. 434.) 
Solubility in O.l-N Hg(NO a ) 2 +Aq is]about 
20 g. per liter. (Morse, Z. phys. Ch.-1902, 
41. 731.) 

Sol in KBr or NaBr+Aq. (Jander, 
Dissert. 1902.) 

Solubility in 10 cc. Br 2 +Aq at 25°. 

Millimol Br 2 0 763 1.797 2 231 

“ Hg 0 1844 0.1947 0 2120 

, (5erz and Paul, Z. anorg. 1914, 86. 215.) 
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Sat. solution in liquid S0 2 contains about 
1 !>'- r IlttHi 2 at 159 4° (Niggh, Z. andrg 
1912, 75. 1K2.) 

Moderately sol. in liquid NHj (Goie, 
Am. Ch. .T 1S9S, 20. 829.) 

Sol. ill (Isbokow, Z. allot g. 1913, 

84. 27.) 

1 com, of sat solution m abs. alcohol at 
ord temp, contains 0.095S g. HgBi 2 ; at bpt. 
contains 0 1262 g (Hamper, Oh. Z 1887, 11. 
905) 

Solubility of HgBr 2 in alcohols+Aq at t°. 


(Timofeiciv, Dissert. 1894.) 

Much more sol. than Hgl a in alcohol 
100 g. of solution sat. at 0° contain 13.33- 
13.05 g. HgBr 2 , 16.03 g. at 25°, 22.63 g at 
00°. (Reinders, Z phys. Ch 1900, 32. 522 ) 

Solubility of HgBu in methyl alcohol +Aq at 
25°. 

P = g. alcohol in 100 g. alcohol +Aq. 
HgBr 2 =millimols. HgBr a in 10 cc. of the 
solution. 


0 0 167 1 0022 47.06 0 7000.9401 

10 60 0 201 0 9857 64 00 1 90 0 9386 

30 77 0 358 0 9588 78.05 4 07 0 9744 

37 21 0 422 0 9508 |l00 13 96 1.2275 

(Herz and Anders, Z. anorg. 1907, 62. 165.) 


Solubility of EgBr 2 in ethyl alcohol +Aq at 25°. 
P=g. alcohol in 100 g alcohol +Aq. 

HgBr a = millimols. HgBr s in 10 cc of the 
solution 



0 0 167 1 0022 

20.18 0 187 0 9717 

40.69 0 440 0.9435 

70.01 1.829 0.9214 

100 6 337 0 9873 

(Herz and Anders.) 

Solubility in mixtures of methyl and propyl 
alcohol at 25°. 

P= % piopyl alcohol in the solvent 
G = g HgBr 2 m 10 com. of the solution 


S=Sp gr. < 

if the sat. solution. 

P 

t G 

S 2d°/l° 

0 

I 5 02 

1 227 

11 11 

4 728 

1 1954 

23.8 

4 153 

1 1524 

65 2 

2 530 

1 0257 

91.8 

1 035 

0 9437 

93.75 

1 5S6 

0 9308 

96.6 

1 466 

0 9275 

100 

1 873 

0 9213 

(Herz and Kuhn, Z. anorg 

1908, 60. 158.) 


Solubility in mixtures of ethyl and propyl 
alcohol at 25°. 

P = % propyl alcohol m the solvent. 

G =g HgBr 2 in 10 com. of the solution. 
S=Sp gr of the sat, solution. 


P O S 25°/4° 

0 2 28 0 9S73 

81 2 225 0 9802 

17 85 2 106 0 9740 

56 6 1 763 0 9487 

88 0 1 476 0 9209 

91 2 1 404 0 9239 

95 2 1 406 0 9227 

100 1 378 0 9213 


(Herz and Kuhn, Z. anorg. 1908, 60. 161.) 
Solubility of HgBr 2 in mixtures of methyl and 
ethyl alcohol at 25°. 

P = % methvl alcohol in the mixtm-es. 
HgBr» = g. HgBr 2 in 10 com of the solution. 
S25° 4° =sp gr, of the sat, solution 


P 

1 HgBra 

1 S 25°/4° 

0 

2 28 

0 9873 

4 37 

2 31 

0 9932 

10 4 

2 54 

1 009 

41 02 

3 33 

1 080 

80 69 

4 67 

1 185 

84 77 

4 68 

1.193 

91 25 

4.86 

1 211 

100 

6 02 

1 227 

(Herz and Kuhn, Z. anorg. 

1908, 68. 163.) 



MERCURIC SODIUM BROMIDE 


495 


Cold sat. solution in anhydrous ether 
tnms 0 00567 g. m 1 cc.; hot solution contains 
0 032 g. (Hampe, Ch. Z. 1887, 11. 905.) 

' Solubility in organic solvents at 18°-20 . 
100 g. chloroform dissolve 0.126 g. HgBr 2 . 
100 g. tetrachlormethane dissolve 0.003 g. 
HgBr 2 . 

100 g bromoform dissolve 0 679 g HgBr 2 . 
100 g. ethyl bromide dissolve 2.310 g. 
HgBr 2 . 

100 g. ethylene dibromide dissolve 2 340 g. 
HgBr 2 . 

(Sule, Z. anorg. 1900, 26. 401.) 


Solubility in diethyl oxalate is much greater 
than that of Hgl 2 and is equal to 12% at 
100°. (Renders, Z phys. Ch. 1900, 32. 507.) 

Solubility in benzene = 0 0194 mol per 
1. at 25°. (Sherrdl, Z. phys Ch 1903, 43. 
735 ) 

Sol. in allyl mustard oil. (Mathews, J. 
phys. Chem. 1905, 9. 647.) 

Sol. in benzomtnle. (Naumann, B. 1914, 
47. 1369.) 


Solubdity m andme. 
S=temp of solidification. 


Solubdity in CS 2 at t° 


0 049 
0 068 
0.087 
0 105 
0 122 
0 140 
0 187 
0 232 
0 274 


(Arotowsla, Z. anorg. 1894, 6. 267.) 


100 g boding methyl acetate (bpt. 56.2- 
56.7°) dissolves 24 g. HgBr a . (Schroeder and 
Sterner, J pr. 1909, (2) 79. 49 ) 

1 g. HgBr 2 is sol. in 4.56 g. methyl acetate 
at 18°. Sp. gr. 18°/4° of sat. solution =1 09 
(Naumann, B 1909, 42 3795.) 

100 g. anhydrous ethyl acetate or sat. 
with H 2 0 at 18° dissolve 130.6-135 g. 
HgBr 2 . (Hamers, Dissert. 1906.) 


Solubdity of HgBr 2 in ethyl acetate+Aq at 
25°. 

P=g. ethyl acetate in 100 g. ethyl acetate 
+Aq. 

HgBi' 2 =millimols HgBr 2 in 10 cc of the 
solution. 



(Staronka, Anz. Ak. Wiss, Krakau, 1910, 372 ) 


Solubility of HgBr 2 in quinoline. 
S=temp. of solidification 
Mols HgBr 2 

per 100 4 4 8 9 14 3 17 6 

S 88° 111° 127° 134° 

(Staronka, Anz. Wiss Krakau, 1910. 372.) 

Mol. weight determined in ethyl sulphide. 
(Werner, Z. anorg. 1897, 15. 30.) 

+4H 2 0. (Thomsen.) 

Mercuric perbromide, HgBiq. 

(Herz and Paul, Z. anorg. 1914, 86. 216.) 

Mercuric hydrogen bromide (Bromomercuric 
acid), HgBr 2 , HBr=HHgBr a . 

Dceomp. by H 2 0. (Neumann, M. 10. 236.) 


0.167 
0 159 
7 42 
3 93 


1 0022 
1.0018 
1 1159 
1 0113 


(Herz and Anders, Z. anorg. 1907, 52. 172.) 


1 pt. HgBr a sol. m 7.66 pts ethyl acetate 
at 18°. (Naumann, B. 1910, 43. 315.) 

Easdy sol in acetone (Oppenheim, B. 2. 
572.) 

Sol. m acetone. (Eidmann, C. C. 1899, 
II. 1014 ) 

Acetone dissolves much more HgBr s 
than Hgl a . 100 g sat solution at 25° con- 
tain 34.58 g. IIgBr 2 . (Reinders, Z. phys. 
Ch 1900,32.514.) 


Mercuric nickel bromide, basic, HgBr 2 , 
NiBr 2 , 6NiO+20H 2 O. 

(Mailhe, A. ch. 1902, (7) 27. 369.) 

Mercuric platinum bromide. 

See Bromoplatinate, mercuric. 

Mercuric potassium bromide, HgBr 2 , KBr. 

Sol. m H 2 0, but decomp, by a large amount, 
with separation of one half of the HgBr 2 . (v. 
Bonsdorff, Pogg. 19. 339.) 

2HgBr 2| KBr+2H a O. Permanent. Sol. in 
H 2 0 and alcohol, (v. Bonsdorff.) 

Mercuric sodium bromide, HgBr 2 , NaBr. 
Deliquescent, (v. Bonsdorff.) 

(Varet, C. R. 1890, 111, 527.) 
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HgBr>, 2NaBr 

Yen- bnl, m IUO (Vioario, J. Phnnn. 
1907, Ui) 26. 1 la ) 

2HgBij, NiJIr+SlIjO. Sol m 11.0 and 
alcohol, (Bertheinot.) 


Mercuric chloramide, Hg(NH 2 )Cl. 

Composition is ih mercui wmmotuum am- 
monium chloride, Hg 2 NCl, NH 4 C], winch 


Mercuric strontium bromide, HgBr 2 , SrBr... 

Sol 111 all proportions of IUO ( Lthvig, 

Mag Pluuni 33. 7.) 

2HgBi 2 , SrBi's. Decomp by IUO into 
HgBr 2 and HgBr 2 , Srlhq. (LOwig ) 


Mercuric zinc bromide. 

Deliquescent in moist, air (v Bonsdorff.) 


Mercuric chloramide oxymercunammoruum 
clilonde, 4Hg(NH 2 )Cl, (NHg.0H 2 )Cl. 
(Millon.j 


ammonium chloride, NHgsCj, NII4CI, which 
see. (Bnlestra, Glitz, ch, it. 21. (2) 294.) 
Hg(NHj)Cl, (NHg 2 OHa)Cl. (Millon) 
True composition is rhmercuriammomum 
mercuric chlonde, 2IIg a NCl, HgCl 2 -)-H 2 0; 
01 f/imcreunnininumimi hydrogen chloride, 
NHgjCl, HC1 (Baiestra.) 


Mercuric zinc bromide cyanide ammonia. 
fire Cyanide zinc bromide ammonia, mer- 


Mercuric bromide ammonia, HgBrj, 2NH 3 
Decomp. by boiling II 2 0 Sol. 111 mm 
acids and acetic acid. (Naumann, B 1910, 
43. 31(i.) 


Mercuric bromide cadmium oxide, 
HgBrj, CdO+H a O 
(Mailhc, A cli 1902, (7) 27. 371 ) 


Mercuric bromide cupric oxide, 

HgBr., Cu0+3H 2 0 
(Mailhc, Bull Soc 1901, (3) 26. 791.) 

Mercuric bromide hydrazme, IIgBr 2 , Nall,. 

(Hofmann and Marbuig, A 1899, 306. 
215.) 


Mercuric bromide potassium chloride, 
HgBrj, 2ICC1 

Decomp. by II 2 0. (Harth, Z. anorg 
1897, 14. 345) 

Mercuric bromide zinc oxide, HgBiv ZnO+ 
SlijO. 

(Mailhe, C. R. 1901, 132, 1274 ) 


Mercuric bromoiodide, HgBrI. 

Sol in alcohol and ether. Can be recrystal- 
lised from ether without decomp, (Oppen- 
heim, B. 2. 571.) 


Mercurous chloramide, Hg 2 (NH 2 )Cl. 

Insol. in boiling H 2 0 or NH 4 OH+Aq. 
(Kane, A. eh. (2) 72. 215.) 

Mixture of Hg and HgNH 2 Cl. (Barfoed, 
J. pr. (2), 39. 201.) 


Mercuric chloramide chloride, Hg(NH 2 )Cl, 
HgCb. 

Propoi ties as mei cunc chloramide, De- 
comp. by cold HCl+Aq. (Millon,) 

True composition is dnnercuriammonium 
livdiogon chtoude, NHgjCl, 2HCI. (Ba- 
iestra, Gazz. eh. it. 21. (2) 294.) 


Mercuric chloramide chromate, 
2Hg(NH 2 )Cl, HgCrO, 

Decomp. by hot II 2 0 Easily sol. in HNOj 
or HCl+Aq (Jnger and Kruss, B. 22. 2048 ) 


Mercurous chloride, Hg«CU. 

Almost absolutely insol. in cold, but gradu- 
ally si. decomp by boiling H 2 0 
Calculated from electrical conductivity of 
Hg 2 Cl 2 +Aq, 1 1. n a O dissolves 3.1 mg. Hg 2 Cl 2 
at 18°. (Kohlrausch and Rose, Z. phys. Ch. 
12. 241.) 

1 1. IUO dissolves 2 mg Hg 2 Cl 2 at 18°. 
(Kohlrausch, Z phys Ch, 1904, 50. 356 ) 

1 1. IIjO dissolves 1.4 mg, at 0 5°; 21 mg at 
1S°, 28 mg. at 24 h°, 7 mg. at 43°. (Kohl- 
rausch, Z. phys Ch 190*, 64. 150 ) 

When finely divided, is 10% more sol than 
when coarsely civstallme. (Sauer, Z, phys, 
Ch. 1904. 47. 184 ) 

Solubility in H s O =0.8 X 10 c g. mol (Ley, 
Z Elektrochom. 1904, 10. 301.) 

SI. sol. with decomp m boiling H 2 0 free 
fiom air, 20 ccm. H 2 0 affording 0.002 g. 
HgCla aftei boiling 1 hour with Hg 2 Cl 2 . 
(Miahle, A. ch. (3) 5. 176.) Hg 2 (NO a ) 3 + 
Aq containing 1 pt Hg 2 (NO a ) 2 to 250,000 
its. IIjO give ppt of Hg 2 Cl 2 with HCl+Aq. 
bl. with decomp. in cone HCI+Aq, hot 
HN0 3 +Aq, aqua regia, or Cl 2 +Aq (Fre- 
semus.) Insol. in cold dil acids, but slowly 
J. on heating. 

The solubility of Hg a Cl 2 m HCl+Aq in- 
creases slowly with time, and finally reaches a 
point whore it increases very rapidly, which 
takes place sooner the more dil the acid. 
Presence of Iig 2 (NO a ) 2 +Aq helps the solu- 
bility. (Why not oxidation to HgCl 2 ?) 
(Varenne, C. R. 92. 1161.) ' 
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Solubility of HgaCla in HCl+Aq at 25°. 
Solid phase = HgaCla +0.1 g. Hg. 


0 034 
0 048 
0.207 
0.399 
0 548 
0 654 
0 675 
0 670 
0 673 


1 042 
1 069 
1.091 
1 114 
1.119 
1 132 
1 163 


(Raehards and Archibald. Z. phys. Ch. 1902, 
' 40. 385.) 

Cold cone. HaSOj does not dissolve or 
decomp Boilmg H 2 80 4 dissolves with evo- 
lution of 80a (Vogel.) 

Solubility of HgaCla in chlorides +Aq at 26°. 
Solid phase = HgaCla +0.1 g. 


Salt 

G per liter 

Sp gr of 
solutiona 

NaCl 

HgaCla 

NaCl 

5 85 

58 50 
119. 

148 25 
222.3 
292.5 

0 0041 

0 041 

0 129 

0 194 
0.380 
0.643 

1.040 

1.078 

1.093 

1.142 

1 188 

BaCla 

104 15 
156.22 
208.30 
312.64 

0 044 

0 088 

0 107 

0 231 

1.088 

1 134 

1 174 

1 263 

CaCla 

39.96 

55 5 

111 

138 75 
195.36 
257 52 
324 67 
432 9 

499 6 

0.022 

0.033 

0.081 

0.118 

0 231 

0 322 

0 430 

0 618 
0.510 

l!064 

1.105 

1 161 

1 206 

1 243 

1 316 

1 358 


(Richards and Archibald, Z. phys Ch. 1902, 
40. 385.) 

Sol. in cold HCN +Aq with separation of 
Hg. 

Sol. m alkali chlorides +Aq. NHjCl+Aq 
dissolves out HgCla at ord. temp., much more 
at 40-50°. Dil. NH 4 C1+Aq decomposes 
more slowly than cone. Access of air hastens 
reaotion. (Miahle.) 

When heated several hours to 40-50°, 100 
pts, NH 4 Cl+833 pts. HaO form 0.75 pt 
HgCla from 25 pts HgaCla; 100 pts. NaCl+ 
833 pts. HaO form 0.33 pt. HgCla from 25 
pts. HgaCla; 100 pts. KC1+833 pts. H a O form 


0.25 pt. HgCla from 25 pts. HgCla ; 100 pts. 
BaCla+833 pts. HaO form 0.33 pt. HgCla 
from 25 pts. HgaCla. (Miahle, J. Pharm. 26. 
108.) 

Other chlorides act as NH 4 C1, only less 
vigorously. (Pettenkofer ) 

By boiling 1 pt. HgaCla 10 times with a 
solution of 1 pt. NaCl each time, the HgaCla is 
finally completely decomp. (Henne.) 

Boilmg BaCla+Aq or CaCl 2 +Aq dissolve 
waces. KaSOj+Aq, KNO»+Aq, or 
I£HC 4 H 4 0e+Aq do not dissolve. (Petten- 
kofer.) 

Sol. in (NH 4 ) 2 S04+Aq. Insol. m NH4 
mtrate, or succinate+Aq. (Wittstem.) 

Sol. m hot Hga(NO a )a+Aq, and still more 
in hot Hg(NO a )a+Aq; on cooling it crystal- 
lises out completely 26 g. HgaCla dissolve m 
1.6 1. HaO containing 60 g. Hg(NO s )a. (De- 
bray, C. R. 70. 996.) 

Sol. in PtCh+Aq. 

Decomp, by NI+OII+Aq. 

Decomp, by KOH, or NaOH+Aq, 

Sol. m NaaSaOa+Aq. (Paktor, C. C. 
1906, I. 1524 ) 

Very si. sol. in NH 4 succmate. (Witt- 
stein.) 

Insol. in SbClj (Klemensiewicz, C. C. 

1908, II. 1850.) 

Very sol. m liquid NHj. (Franklin, Am. 
Ch. J. 1898, 20. 829.) 

Insol. m alcohol or ether More sol. m 
HaO containing pepsin and an aoid than m 
HaO, and is not converted thereby into 
HgCla (TorseUim, Ann. Chun. Ch. farm. 
(4) 4. 105.) 

Small amts, are sol. with decomp, in al- 
cohol, ether and CHC1 8 . 1 g. CHCls dis- 
solves 0.0046 g HgaCla. (Maclagan, Aroh. 
Pharm. 1884, 222, 788 ) ' 

Formic acid (95%) dissolves at 16.5°, 
0 02%; at 18°, 0.0003% (Aschan, Ch. Z. 
1913, 87. 1117.) 

Insol. in methyl acetate (Naumann, B 

1909, 42. 3790); ethyl acetate (Hamers, 
Dissert. 1906; Naumann, B. 1904, 37. 3602.) 

Somewhat sol. in hydroxylamine hydro- 
chloride. (Adams, Am. Ch.J 1902,28.1216.) 

Insol. m benzomtrile. (Naumann, B;. 1914, 
47. 1370.) 

Insol. in acetone and in methylal. (Eid- 
mann, C. C 1899, II. 1014 ) 

Solubility m organic solvents at 18-20°. 

100 g. chloroform dissolve traces of HgCl. 
100 g. bromoform dissolve 0.065 g. HgCl. 
100 g. ethyl bromide dissolve traces of 
HgCl. 

100 g. ethylene dibromide dissolve traces of 
HgCl. (Sulo. Z. anorg. 1900, 26. 401.) 


18 23 pt 

andP.) Sol. in 18.46 pta a 
pta. cold, and 3 pta v 


ad 3 pta at 100° 
18 75° (Abl ) 
(Dumas ) 
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100 pts. H»0 dissolve pts. IlgCL at t°: 


!) Ii2 
II 3-1 
13 SO 
17 20 


24.30 
37 05 
53.90 


(Poggiale, A oh. (3) 8. 46S ) 


Solubility of IlgCL m H 2 O. 


59.7 

69.7 
77.0 
78.4 
80 2 

81.7 

51. 8 


(E tanl, A. ch. 1894, (71 2. 557.) 

71.17 g. HgCla are aol. in 1 1. H»0 at 25°. 
(Morse, Z phys Ch 1902, 41 . 720 ) 
Solubility at 25° =0267 mol in 1 1 HaO 
(Jander, Z Elektioehem, 1903, 8. OSS ) 
Solubility in H 2 0 at 25° =0 263 mol liter 
(Sheirill, Z pliys. Ch. 1903, 48. 735 ) 

Sat. HgCla +Aq at 25° contains 6.9% 
HgCla. ( Foote, Ain Ch. J. 1906, 85. 238.) 

HgClj+Aq contains 3.95 g. HgCl 2 m 100 g 
of solution at 0°; 7 67 g at 30°. (Schreine- 
makers. Ch. Weelcbl 1910. 7. 202 ) 
HgClj-fAq sat. at (’) contains 6.8% 
HgCl 2 . (Abe, J. Tok, Chem Soc. 1912, " 
1087.) 

IlgCL+Aq sat. at 35° contains 8.51% 
HgCla, (Sclireinemakers and Tlionus, Ver. 
It. Akad Wet Amsterdam, 1912, 21. 333.) 

1 1 aqueous solution sat. at 25° contains 
0.265 mol. HgCla (Hera and Paul, Z. anorg 
1913, 82. 431 ) 

HaO dissolves 7.39% at 20° (Aschan, 
Ch. Z. 1913, 37. 1117.) 


HgCl. + \q 




Sp. gr. of HgCla+Aq at 20°. 


Sp. gr. of HgCla +Aq at 15°, 


1 071 
1.0815 
1 095 


1 1035 
1 115 
1 127 


Sp. gr. of HgCla +Aq. 


Hist ’la 

! Sp gr 

ttt0° 1 

at 10° j 

at 20° 

at 30° 

4 72 
3 57 
2 42 

1 22 

1 04070 
1.03050 
1.02035 
1.01008 

1.04033 

1 03022 

1 02018 

1 00990 

1 03856 

1 02885 

1 01856 

1 00835 

1 03566 

1 02577 

1 01585 
1.00575 


(Schrader, B. 19. 161 li ) 

Sp. gr. of HgCla +Aq at room temp ct 
taming: 

0.226 3.55% HgCla. 

1.0233 1.0328 

(Wagner, W. Ann 1883, 18. 260.) 

Sp. gr. of HgCla +Aq at 25°. 


(Wagnei, Z. phys. Ch. 1890, 5. 39 ) 


„ HgCla = 1 03491 

phys. Ch. 1893, 11. 70S ) 

HgCla+Aq containing 6 04% HgCla has 
sp gr. 20720° = 1.0523. 

HgCla+Aq containing 6.08% HgCla has 
sp.gr. 20720° = 1 0526 

(Le Blanc and Rohland, Z. phys ch. 1896, 
19. 282.) 


B.-pt. of HgCla+Aq 


(Skinner, Chem Soc. 61. 340.) 

Solubility in HCH-Aq is greater than in 
(Dumas ) 

Sol in 0 5 pt IICl+Aq of 1 158 sp gr at 23 3°, 
mg a solution of 2 412 sp gr (Davy ( 1822 ) 
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Solubility of HgCIa m HCl+Aq. | 

Pts. HC1 

m h 2 o p 

Pts HgCIa 
dissolved 

Pts HCI 
m 100 pte 

II sO 

Pts HgCIa 
dissolved 
by^IOO j)ta 

0 0 

5 6 

10 1 

13 8 

6 8 
46.8 
73.7 

87 8 

21 6 

31 0 

50 0 

68 0 

127.4 

141 9 

148 0 

164 0 

(Ditte, A. cb. (6) 22. 651.) 

Solubility in HC1 + Aq at 0° _ i^ mo i s _ 

HgCIa (in mgs.) m 10 ccm. solution, HC1 
=mols HC1 ditto, H 2 0 = grms. H 2 0 
present. 

HgCIa 

2 

HC1 

Sp gr 

HaO 

9 7 
19.8 

35 5 

55 6 

72 '37 

85 5 
88.65 

95 675 

4.3 

9.9 

17 8 

26 9 

32 25 

34 26 

41 5 
48.1 

70 875 

1 117 

1 238 

1 427 

1 665 

1 811 

1 874 

2 023 

2 066 

2 198 

9 704 

9 340 

9 816 

8 135 

7 714 

7 679 
7.131 

6 431 

(Engel, A. oh. (6) 17. 362.) 

Not decomp, by H 2 S0 4 or HNOs+Aq. 

Sol m 630 pts HaSOi, and in moie tliuii 500 pt,s hot 
HNO«+Aqof 1 tl sp gr without rloromp (J Davy) 

Sol in HaSOa, HNO s , H10 s , or H 2 CrOi 
without decomp. (Millon, A. ch. (3) 18. 373.) 

Very si sol. in HNOj, but not decomp 
thereby (Wurtz ) 

Solubihty of HgCIa m NH 4 C1+Aq at 30°. 

Composition of liquid 

Solid phase 

Hg&la 

N&l 

%HaO 

0 

15 6S 
22 80 
31 96 
42.45 
50 05 
50 60 
53 08 
66 97 
58.91 
58.89 
56 83 
56.38 
55.83 
55.70 
55.58 

29 5 
27 56 
26 91 
26 16 
25 05 
24 79 
24 31 
22.77 
21 42 
20 06 
19 98 
18.86 
18.50 
17.70 
17 13 
16 82 

70 5 

56 76 
50 29 
41 88 
32 50 
25 16 

25 09 
24.15 
22 61 
21 03 
21 13 
24.61 
25.12 

26 47 

27 17 
27 60 

NHiCl 

j NHiCl +HgCla, 2NHiCl, 
HgCIa, 2NHtCl, HaO 

HgCIa, 2NHiCl, HaO + 
HgCla, NHiCl, HaO 
HgClj, NHiCl, HaO 


nhJci 


3 71 

57 04 
56 98 
56 83 
56.26 
56 43 
56 70 
57.05 

58 55 
58 65 
51 S3 
46.00 


35 60 
35 10 
82 90 
29 65 
40 12 
21 00 
7 67 


15 94 
15 35 
14 22 
14 10 
14 14 
13 90 
13 04 
11 88 
11 05 


29 07 
28.86 
28.88 
29.27 

30 70 

31 69 

32 23 


32 16 
39 41 
46 48 
54.70 
59 14 
59 72 
62 04 
66 73 
54 75 
76 71 


HgCIa, NHiCl, H.0 


HgCh, NHiCl, HiO + 
3HgCla, 2NHiCl, HjO 
3HgCla, 2NHiCl, HaO 


3HgCli, 2NHiCl, HaO + 
OHgCla, 2NHiCl 
OHgCla, 2 NH 4 CI 


(Meerburg, Z. anorg 1908, 69. 139 ) 


1 pt. sat. NaCI+Aq dissolves 1.29 pts. 
HgCIa at 14°. (Voit, A. 104. 354.) 


solves 32 grama 1 


tuna HiO+7 grains NaCl) dis- 
= _.. .it 16 6°, and 3 groins more or 
of solution -2 14 (Davy. 1822) 


Sat KCl+Aq (21 giama HaO +7 grains ICC1) dis- 
solvea 8 grama HgCIt on being gently heated. (Davy ) 
Sat BoCU+Aq (20 giains HaO +8 7 grama BaCla + 
2HaO) dissolves 16 grains IlgCla at 16 6°, and 4 grains 
more on heating 3p gr of solution-1 9 (Davy) 
MgCla+Aq (31 grams HCl+Aq of 158 sp gr 
neutralised with MgO) dissolves 40 grams HgCIa, and 
25 grams more on gently heating Sp. gr of solution = 
2 83 (Davy ) 

Sol in sat I 

CoCla, FoCla. NiCla, and CuCh 


The solubility m H 2 0 is greatly increased 
by the addition of cupric chloride 8.5% 
HgClj is sol. in pure HaO and 52.8% HgCIa 
is sol m 18.06% CuCIa+Aq. (Schreme- 
makers, C. C. 1913, 1. 1858.) 



MERCURIC CHLORIDE 


Solubility of HgCl.+ICCl at 25%. 


Solubility of HgCL+RbCl in H a 0. Solu- 
■ bihty data are given showing doable salts 
framed at 25°. (Foote and Levy, I. c.) 



<■'„ NaCi 

8 H«Cb 
at. 15° 

g IlgCIa 
at 05° 

g H#CI. 
at 100° 

26 

128 

152 

208 

26 

120 

142 

196 

10 

58 

68 

110 

5 

30 

36 

64 

1 

14 

18 

48 

0 5 

10 

13 

44 


(Homeycr and Ritsert, Pharm. Ztg. 33. 738.) 
Solubility of HgClj+NaCl at 25%. 


Nnf'l He&Is NaCl Hgi&la Hall 


, Am. Cb. J. 1006, 36. 239.) i 


(Foote and Levy, Am. Ch J 1906, 36. 239.) 

106 0 g. HgCl 2 are sol. in 1 1 of 0,1-N 
Hg(N0 3 ) 2 +Aq at 26°. (Morse, Z. phys. Ch. 

Solubility m MCl+Aq at 25°. 


8.95 19 93 
15 22 87 
17.57 26 12 
20.35 29 
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Solubility m MCl+Aq at 25° — Continued. 


3 74 
7.19 
11 31 
18.64 
25 69 
32 06 


11 08 
18 11 
26 45 
33 04 


2 65 
6 97 
11 67 
16 20 
26 45 
53 48 


0 

1 68 
4 15 
6 70 
9 97 
13 20 
17.28 


6 50 
9 64 
14 29 
17 23 


1 64 
3 11 
5 19 
7 24 
10 46 
13 86 


16.2 mols. methyl, 12.4 mols ethyl, and 18 
mols propyl alcohol at 20°, m 6.8 mols 
methyl, 10 6 mols. ethyl, and 14.6 mols 

propyl alcohol at 38.2°. (Timofejew, C. R, 
112. 1224.) 

100 pts absolute methyl alcohol dissolve 
_ J.9 pts. HgCh at 25°; 100 pts. absolute ethyl 
alcohol dissolve 49.5 pts. HgCl 2 at 25°. (de 
Biuyn., Z. phys Ch. 10. 783 ) 

At 15°, 1 pt. hy weight is sol. m. — • 

13.53 pts H s O. 

15 “ methyl alcohol of sp. gr. 0.7990 

2.5 “ ethyl “ “ “ “ 0.8100 

6.3 " propyl “ “ “ “ 0.8160 

(Rohland, Z. anorg. 1899, 18. 328.) 

100 g. HgCh+CHaOH contam 1.2 g. HgCl 2 
at the oritical temp. (Centnerszwer, Z. phys. 
Cb. 1910, 72. 437.) 


P=g. alcohol m 100 g alcohol +Aq. 
HgCl 2 =millimols HgCl a in 10 co. of the 
solution. 


3 85 
5 72 
7 76 
13 36 


(Herz and Paul, Z. anorg. 1913, 82. 433.) 

Solubility in HjO is increased by presence 
of I 2 . (Herz and Paul, Z. anorg. 1914, 8B. 
214.) 

Solubility m HsO is increased by presence 
of hydroxylamine hydrochloride. (Adams, 
Am. Ch. J. 1902, 28. 213.) 

Moderately sol. m liquid NHs. (Franklin, 
Am. Ch. J. 1898, 20. 829.) 

Insol. m liquid C0 2 . (Bllchner, Z phys. 
Ch. 1906, 54. 674.) 

Abundantly sol in H 2 PtCl 4 +Aq. (Nilson, 
B. 1876, 9. 1146.) 

Sot in 2 5 pta cold alcohol (Richter) , 3 pts. (Karl) , 
2.fl pts. alcohol of 0 833 sp gr at ordinary temp., 
and 1.167 pts. on boiling (Berzelius); 2 pts alcohol of 

D 8 a^,¥hif r Trans 15 lI 2 ^36l)-. ° £ - 1 08 > < J 

At 10°, sol. m 2 67 pts alcohol of 39° (Cartier), m 
2 9 pts aloohol of 38°, in 3.0 pts alcohol of 36°; in 4.2 
pts. alcohol of 30°; In 9 3 pts aluohol of 22°, in 14 6 pts 
aloohol of 14° (N E. Henry ) 

Sol. in 25 mols. methyl, 13 1 mols. ethyl, 
and 20.3 mols. propyl alcohol at 8,6°; ~ 


0 

10 60 
30 77 
37 21 
47 06 
64 00 
78 05 
100 


7.27 
14 19 
21 11 
17 95 


1 0566 
1 0441 
1 0420 
1 0507 


(Herz and Anders, Z. anorg. 1907, 62. 165.) 

100 co. 90% ethyl alcohol dissolve 27.5° g. 
HgCl 2 at 15.5° Sp gr, 15° of sat. solution = 
1.065. (Greenish and Smith, Pharm. J. 1903, 
71. 881.) 

100 g. 99.2% ethyl aloohol dissolve 33.4 g. 
HgCl 2 at 26°. (Osaka.) 


Solubility of HgCl 2 m ethyl alcohol +Aq at 
25°. 

P=g alcohol m 100 g. alcohol +Aq. 

HgCl 2 =milhmols HgCl> in 10 cc. of the 
solution. 


20 18 
40 69 
70.01 


HgCIj 


1 0565 
1 0214 
1 0180 


(Herz and Anders, Z. anorg. 1907, 62. 170.) 
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31 53 
30.85 
•11.30 


0 80 
0 05 
0 41 
0.55 
7 31 
S 51 
10 32 
12 09 


f'.H f HI 


45 S4 
49 80 
53 01 
67 20 
GO 55 
63 95 
67 39 


IlKl'I- 


15 36 
IS IS 
21 40 
24 51 
27.07 
29 86 
32.40 


(Abe, J. Tok. Chem. Soc 1912,33 1087.) 


Solubility in alcohol is increased by presence 
of hydioxylamme hydrochloride. (Adams, 
Am. Ch. J 1902, 28. 213 ) 


P = % methyl alcohol in the mjxtiue. 
HgCls=g HgCLmlOccm of the solution. 
8 =sp. gr, of the sat. solution. 


V 

H K Cl2 

S 2,V>/4 0 

0 

3 6S0 

1 107 

4 37 

3 943 

1 130 

10 4 

4 261 

1.157 

41 02 

o 837 

1 294 

80 09 

6 167 

1.321 

S4 77 

5 782 

1 288 

91 25 

5 385 

1 254 

100 

4 862 

1 216 


olubiktv in mixtures of propyl and ethyl 
alcohol at 25°. 

P = % propyl alcohol m the solvent. 

G=g HgCl 2 in 10 ccin of the solution 
S = Sp. gi. of the sat solution 


0 

S.l 
17 85 
56 0 
88 0 
91.2 
95 2 
100 


2 711 
2 166 
2.160 




1 1070 

1 0857 
1 0272 
0 9854 
0 9824 
0 9772 
0.9720 


(Hcrz and Kuhn, Z. anorg. 1908, 60 
Sp. gr of HgCL-f alcohol. 


Sp gt of alcoholic solution of HgCU 


at 10° 


(Herz and Kuhn, Z. anorg. 1908, 68. 101.) 


P = % propyl alcohol m the solvent. 

G = g HgCls m 10 ccm. of the solution 
S =Sp gr. of the sat. solution 


0 00 
1 22 
2 38 
4 42 
8 56 
12 43 
15 91 
19 32 
22 46 


0 83135 
0 8397 
0 8484 
0 8635 
0 8906 
0 9300 


0 82280 
0 8312 
0 8399 
0 8549 
0 8877 
0 9213 
0 9623 

0 9852 

1 0184 


0 81435 
0 8228 
0 8314 
0 8403 
0 8789 
0 9119 
0 9425 

0 9753 

1 0083 


66-2 
91 8 
93 75 
90.0 


5 714 
4 228 
2 509 
2 323 
2 152 


1 2160 
1.227S 
1 2848 


(Herz and Kuhn, Z. anorg. 1908, 60. 157.) 


(Selirdder, B 19. 161 It.) 

Sp gr. at 16°M° of HgClj+ethyl alcohol 
containing 23 5489% HgCl 2 = 0 99885, con- 
taining II 8801% =0 88572. (Schonrock, Z. 


containing 10 994S% = 

(Sclionrock, Z phys. Ch. 1893, 11. 769.) 

Sol in 4 pts ether (Karls); in 4.1 pts. 
( Henry), in 2 86 pts. ether of 0.745 sp. gi. 
(sp. gr. of solution = 1.08); the solvent power 
is not increased by elevating the temp , and 
b.-pt of ethei is not raised. (J. Davy.) 

Ether extracts HgCL fiom HgCL-fAq 
(Orfila); very slightly if HgCla+Aq is dll 
(Lassaigne.) 

Very si. sol. in pure ether. (Polis, B 20. 
717.) 

6 35 pts. are sol. m 100 pts. ether at 0°. 

6.44 " “ “ “ 100 “ “ “ 18. 

6.38 " “ " " 100 “ “ “ 35.5. 

(Laszczynsld, B. 1894, 27. 2286.) 
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Sol in 7^2-8 pts. ether, (Madsen, Ch. Z. 
Eenert. 1897, 21. 169.) 

Solubility in 100 co. ether at 17° =4.1-4.12 
rr (Sti-bmholm, J. pr 1902, (2), 6'6. 450.) 
b The solubility of HgCL m HaO is only si. 
affected by the presence of ether. An aqueous 
solution sat. with ethei and HgCL contains 
about 10% less HgCL than a pure sat. 
aqueous solution. Partition coefficient for 

HgCl.ff^'=4.9 at 0°, 3.02 at 14.6°; 2 80 at 
16.8° (Stroinholm, Z. phys Ch. 1903, 44. 


126.80 pts HgCL are sol. in 100 pts. acetone 
at 18°. (Lasczynski, B. 1894, 27. 2287.) 

1 g. HgCL is sol. in 0.70 g. acetone at 18°. 
Sg. gr. of sat. solution 18°/4° = 1.966.) 
(Naumann, B. 1904, 37. 4334.) 

Sat. solution in acetone contains 57.74 g. 
HgCL in 100 g. solution at 25°. (Foote and 
Haigh, J. Am. Chem. Snc. 1911, 33. 461.) 

Sp gr. at 26 7°/4° of HgCL+ acetone con- 
taining 36.26% HgCL = 1.1585. (Schflnroek, 
Z. phys. Ch. 1893, 11. 769. 


Sp. gr of HgCL +acetone. 


Solubility of HgCla m ether+Aq at 25°. 



(Abo, J Tok Chem, Soc. 1912, 33. 1087.) 


27 16 
22 48 
15 20 


34 08 
28.65 
20.67 
5 49 


% HgCla 


32 43 
32 50 
37 39 

37 96 

38 24 
37.75 


4 pts ether dissolve 1 pt. HgCla, but 4 
pts. ether +1.33 pts. camphor dissolve 1.33 
pts. HgCL; 4 pts ether +4 pts. camphor dis- 
solve 2 pts HgCL; 4 pts ether +8 pts. cam- 
phor dissolve 4 pts. HgCla; 4 pts. ether+16 
pts. camphor dissolve 8 pts. HgCI 2 . (Karls, 
Pogg, 10. 608.) 

3 pts. alcohol dissolve 1 pt. HgCla, but 3 
pts. alcohol +1 pt. camphor dissolve 2 pts. 
HgCL; 3 pts alcohol+3 pts. camphor dis- 
solve 3 pts. HgCL; 3 pts alcohol+6 pts 
camphor dissolve 6 pts. HgCL. (Karls, l c ) 

Solution can be obtained containing 26 pts 
camphor, 16 pts HgCL, and only 4 pts 
. of solution = 1.326. (Simon, 

100 pts. acetone dissolve 60 pts. HgCL at 
25°. (Krug and M'Elroy, J. Anal. Appl. Ch. 
184.) 

98.35 pts. HgCL are sol. m 100 pts. acetone 
at 0° 

110 95 pts HgCL are sol. m 100 pts. acetone 
at 10°. 


alcohol. Sp. gr 
Pogg. 37. 553)) 


Sp gr 20°/ 20° 


0.8003 
0 8847 
0 9799 


(Le Blanc and Rohland, Z. phys. Ch. 1896, 
19. 283.) 


100 g. methyl acetate dissolve 46 g. at 
bpt. (56 5°). (Schroeder and Steiner, J. pr. 
1909, (2) 79. 49.) 

1 g. HgCL is sol in 2.35 g. methyl acetate 
at 18° Sp. gr. 18°/4° of the sat solution = 
1.251. (Naumann, B. 1909, 42. 3793.) 


Solubility in ethyl acetate 



(Laszczynski, B. 1894, 27. 2286.) 


Solubility in ethyl acetate = 1 . 3.466 at 
18°. (Alexander, Dissert. 1899.) 


Solubility of HgCL in ethyl acetate. 


Temp. 

0° j 

13“ 

30“ 

140 5“; 

"M2“ 

Mol. HgCL m 100 
mols. CjHgOa 

15 4 

15.9 

16.0 

16.1 

16 3 


(Linebarger, Am. Ch. J. 1894, 16. 214.) 


1 g. HgCL is sol. in 3.5 g. ethyl acetate at 
,18°. Sp. gr. of sat. solution 18°/4° = 1.110. 
(Naumann, B. 1904, 37. 3602.) 
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Solubility of HgCla in ethyl acetate and 
acetone at t°. 



Molecules 
HgCla sol 
in 100 mol- 
ecules oi 

Molecules 
IlgCIs sol 
m 100 mol- 

acotono 

*"r t,n 

—15 

0.10 

14.6 

HgCla, CIIaCOCH, 

0 

+10 

9.25 

14.3 

18.7 

10 


23,5 

IlgCla 

17 


23 2 

25 

9!i5 

22.8 



(Aten, Z. phya. Ch. 1906, 64. 121.) 

Solubility of HgCla in ethyl acetate+Aq at 
25°. 

P=g, ethyl acetate in 100 g. ethyl acetate 
+Aq. 

H^Cl 2 =millimola. HgCla in 10 cc. of the 
solution. 


2.07 
2 72 
16 34 
9 76 


1.0565 
1 0581 
1 2371 
1 1126 


(Herz and Andera, Z. anorg. 1907, 62. 172.) 

1 pt. is sol. in 2.05 pts. ethyl acetate at 18° 
or 100 g. ethyl acetate dissolve 48.7 g. HgCla. 
(Naumann, B. 1910, 43. 315.' 

Easily sol. in glycerine; sol. in 14 pts 
glycerine. (Fairley, Momt. Scient. (3) 9. 

100 g. glycerine dissolve 80 g. HgCla at 26°. 
(Moles and Maqunia, Ann. Soc TSshan. fis 
quin. 1914, 12. 383.) 

Solubility in organic solvents 


—15 
— 2 
+ 4 


11 5 

12 8 
18 7 
23 2 
27.6 


N-propyl alcohol 


—43 

—40 

—30 


19 1 

21 9 

22 1 
24 7 
27 0 
29.7 

29 0 

30 0 

30 9 

31 3 

31 3 

32 0 


38.9 

42.1 
42 5 
44.7 

45.2 
48.0 
51 0 
51.4 
53.6 


14 7 

15 4 

15 6 

16 4 
16 5 
IS 2 
23 8 
27 9 
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Solubility in organic solvents. — Continued. 


N-butyl alcohol 


isobutyl alcohol 


Amyl alcohol 


Ethyl acetate 


12 4 

13 0 

14 3 
15.9 


19 3 
32 1 
42 0 
47 2 
50.4 


Solubility in organic solvents. — Continued. 


11 0 
12 0 
12 5 
16 0 
17 0 
20 0 
26.3 
44 8 
55.2 


. Very si. sol. in propionic and isobutync 
| acids. 

(Staid, A ch. 1894, (7) 2. 557 et seq.) 


Solubility of HgClj in organic solvents at t°. 


Solvent 

t° ' 

% HgCU 

CHClj 

—20 6 

0.01 


+44.2 

0 12 

. CbHo 

+6 5 

0 26 


18 0 

0 63 


34.1 

0 64 


54.1 

1.02 


69 0 

1 39 

GsHbCU 

0 

1 33 


12 5 

1.55 


20 8 

1 68 


26 3 

1 73 


30 2 

1 92 


33 0 

2 05 


45 9 

2 42 

• CHeCOOCJR 

0 

22 8 


0 5 

22 7 


26.1 

22 8 



23.5 


45.3 

26.4 


12 0 
13.6 
16.1 


Dukelski, Z anorg. 1907, 68. 329. 
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Sohibilitv of IIgCl« in mixed orgame solvents 
fit t° 

I Solubility of HgCL m mixed organic sol-vents 
at t ° — Gonlm ucd 

N.lunt 

u 

% ilKdi 

Solvent 

t° 

HgClj 

CoIIt+CJLOII 

—2 5 

0 0 
(i 0 

20 5 

20 05 

21 0 

3-1 5 

51 4 

31 5 

15 20 

15 40 

If. 38 

IS 10 

IS 50 

19 33 
21.31 

21 81 

24 -12 

C 2 1I,C1,+CH 3 0H 

0 0 

12 5 

20 S 

25 3 

30 2 

33 0 

37 4 

45 9 

13 33 

21 30 

29 23 

34 78 

36 87 

37 01 

37 95 

39 36 

CH 3 COOC 2 H 6 +C«H 3 

0 0 

6 5 

25 7 

27 6 

35 5 

45 3 

9 62 

9 62 

9 78 

9 78 

10 81 

13 69 

CeHo+SCoILOH 

0 " 

+0 1 

20 a 

24 4 
36.5 
53.7 

74 0 

19 45 
20.13 
21.65 
23.57 

21 19 

20 53 

31 27 

38 74 


CH 3 COOC 2 H 6 +CHCl 3 

0 0 

26 1 

36 1 

46 0 

48 5 

3 34 

4 07 

4 78 

5 38 

5 10 

CnCl 3 +C»H s OII 

—20 5 
—12 0 

0 0 
+S.0 

23 0 

38 5 

44 2 

45 C 

3 S3 

4 43 

4 89 

5 37 

7 12 

8 51 

9 98 

2CH 3 COOC s H 5 +CC1< 

0 0 

10 3 

25 7 

27 6 

45 3 

9 24 

9 05 

9 32 

9 50 

9 89 

11 70 

CHCL+SCJLOn 

—20 5 

0 0 
+8 0 

23 0 

38 5 

44 2 

6 60 

7 69 
8.96 

10 66 

12 50 

14 40 

(Dukclski, Z. anorg. 1907, 63. 335.) 

Solubility in organic solvents at 18°/20°, 

100 g. chloroform dissolve 0 106 g HgCL. 
100 g. tetraclilormethanc dissolve 0 002 g. 
HgClj. 

, 100 g. bromoform dissolve 0 4SG g HgCl 2 . 

100 g. ethyl bromide dissolve 2 010 g. 
HgCl 2 . 

100 g. cthvlene dibromide dissolve 1.530 g. 
IlgClo.. (Silk Z. anorg. 1900, 25. 401.) 

Solubility of HgCl 2 m various organic 
solvents at 25°. 

G =g HgCl 2 dissolved in 1 mol. of solvent. 

CHC1 3 +CH 3 0H 

—12.0 

0 0 
+8 0 

23 0 

24 0 

30 6 

3S 5 

1 73 

3 51 

5 63 

10 15 

10 71 

11 40 

12 02 

CHCl s +2CH s Ofi 

—12 0 

0 0 
+8.0 

23.0 

24 9 

30.0 

38 5 

3 33 
6.73 

8 21 

16 56 

18 45 

19 70 
20.83 

Solvent 

G HgCIa 

Ethylene chlonde 
Tetraclilorethane 
Cliloioform 

Dichloi ethylene 
Pentachlorethylene 
Tnehlorethylene 
Perchlorethylene 

Carbon tetrachloride 

1 216 

0.146 

0 120 

0 110 

0 039 

0 012 

Trace 

CC1 4 +2CH S 0H 

0 0 

7 7 

24 9 

30 6 

35 5 

30 1 

48 5 

5 20 

6 69 

14 00 

19 40 

20 60 

21 80 

21 90 

(Hofman, et al., B. 1910, 43. 188 ) 

Veiy si sol in mtromethane at ord. temp. 
Veiy sol on wanning. (Bruner, B. 1903, 36. 
3298 ) 
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Solubility of HgCb m pyridine . — Con 
solution t = point, of fusion 

s HgCk Solid Phase = HgCl., C t H 6 N 


(Asohan, Ch. Z 1913, 37. 1117 ) 

Sol m molten urethane. (Caatoro, Z 
anorg. 1899, 20. 61 ) 

Sol in ethyl sulphooyanate (Kalilenberg, 
Z, phys Ch 1903, 46. 66 ) 


Solubility of IIgCl 2 in benzene. 
100 pts CcH 6 dissolve at: — 

16° 41° 66° 84° 

0 64 0.62 0.86 1 80 pts. HgCl 2 . 
(Laszoynsld, B. 1894, 27. 2287.) 


Solubility m CaHe =0 0197 mol./l. at 25°. 
(Sherrill, Z phys Ch. 1903, 43. 735.) 

Sol in CjHo, toluene, xylene, and other aro- 
matic hydrocarbons Insol. or only si. sol 
in petroleum ether, hexane, decane and CS 2 
(Gulewitsch, B 1904, 37. 1663 ) 

Sol. m p-toluidme. (Werner) 

Sol. in qumolme (Beckmann and Gabel, 
Z. anorg 1906, 61. 236.) 


74 7 

83 5 

86 5 
87.3 

48 38 
50.53 
52.37 
52.02 

90 61 
75 0° 
99.5 
99.5 
100,5 

53.50 104.1 

50 45 104 2 
56 07 104 7 
57.01 107 

57.84 

60.09 

60.72 

6S.97 

63.06 

| Sohd Phase =3HgCl 2 , C 5 H 5 N 

f 

Hsbls 


Hefei. 

HgCla 

94 7 

95 2 
106 4 
109 8 

60 72 

60 77 

61 93 
.62 68 

113 6 
114,0 
115 7 
118 2 

63 06 124 2 

63 18 129 4 

63 37 145 5 

64 09 

65 00 
65 63 
69 66 


(McBride, Z. phys Ch 1910, 14. 196 ) 


Solubility in pyridine. 
S=temp. of solidification. 


Moll 
per 100 

c, Mule 

per 100 

u Molfl. 

0 per 100 

5 8 

19 27 0 

87 38 5 

5 9 

18.5 28 6 

(98) 41 0 

10 2 

39 5 30 3 

91 5 43 2 

14 1 

52 31 2 

92 44 0 

21 4 

74 5 33 1 

108 47 5 

25 0 

83 36 1 

116 6 52.8 


Solubility of HgCl 2 in pyridine. 
t=point of fusion. 

Solid Phase =HgCl 2 , 2C5H5N. 


-32.8 2.76 40 90 29.29 

—21.9 7.86 5C 10 34 94 

+ 0.02 13.14 60.03 40.36 

12.68 17 34 7C 16 46 44 

18.78 19.78 70.8 46.77 

23.60 21.59 74.6 48.00 

27.23 22.65 75.2 48.38 

31.05 24.46 76.4 49.15 


Sp gr. at 16°/4° of IIgCl 2 +pyndine contain- 
ing 17.53% HgCl 2 = 1.1523, containing 6.57% 
HgCl« = 1.0388. (SchBnrock, Z. phys Ch 
1893, 11. 768.) 

Mol weight determined in benzonitnle, 

, methyl- and ethyl-sulphide (Werner, Z. 
anorg 1897, 16 . 31. 26 and 30.) 

Sol. in benzonitnle. (Naumann, B 1914, 
47. 1369.) 

Easily sol m oil of turpentine and other 
essential oils; si sol in cold benzene, but 
much more on heating, crystallising on cool- 
ing. (Franchimont, B. 16. 387.) 

Easily sol. m boiling creosote. 

Insol. in olive oil. 

Insol in oils and fats but sol when first 
1 dissolved in alcohol, free ether or anhydrous 
! ketones (Glock, Ch. Z, Repert 36. 315.) 

' Extracted from HgCls+Aq by volatile ods 

I Mercuric hydrogen chloride (Chloromercuric 
: acid), HgCl 2 , HCl=HHgCl,. 

, Decomp, by H 2 0. (Boullay, A. ch. 34. 
) 243 ) 

Easdy decomposed (Neumann, M. 10. 
- 236.) 



MERCURIC HYDRAZINE CHLORIDE 


508 


HgCla. 2HC1+7H.O. Dccornp. by II 2 0. 
(Ditte, A. oh. <fl) 22. 5.11 ) 

3HgCIa, 4HCI+141LO. As above. 

SllgCIi!, IICI+6H2O As above 
4IIgCla, 2HC1+9 H s O. As above. 

3IIgCla, HCl+5II a O As above. 

Mercuric hydrazine chloride, HgCla, 

2(N a H () HCI). 

Veiy so) m H 2 0 More sol. in hot alcohol 
than in cold; decomp. by HNOj. (Curtius, 
J pr. 1S94, (2) 50. 332.) 

Mercuric nickel chloride, basic, HgCls, 
6NiO, NiCl,+20H 2 O, and HgCla, 7NiO, 
NiCl a . 

(Moilhe, A. eh. 1902, (7) 27. 369.) 

Mercuric nickel chloride. 

Deliquescent, (v. Bonsdorff.) 

Mercunc nitrosyl chloride, HgCla, NOC1. 

Sol. m H 3 0 without effervescenep. (Sud- 
borough, Chem. Soc. 59. 659.) 

Mercuric phosphoric chloride, 3HgCL, 2PC1«. 

Decorap. and dissolved by H 9 0. (Baudri- 
mont, A. cii. (4) 2. 45.) 


Mercuric potassium chloride, 2HgCla, KC1+ 
2HjO. 

Very easily sol. in. warm H,0. A clear 
solution at IS 0 is filled with crystals at 15°. 
SI. sol. in alcohol, (v. Bonsdorff, Pogg 17. 
122 .) 

HgCla, IvCl+HaO Easily sol m H 2 0; si 
sol. in alcohol, (v. Bonsdorff, Pogg. 19. 336.) 

HgCla, 2KCI+H2O. As above. 

Solubility determinations show that the 
double salts formed by merourio and potas- 
sium chlorides at 25° are: 

2KC1, HgCla+IIjO. 

KC1, HgCla +II 2 0. Can be recryst. with- 
out deoomp. 

KC1, 2HgCla+2HaO. Gives HgCla on 
recryst. from HjO. (Poote and Levy, Am. 
Ch J. 1906, 36. 237.) 


Mercurous rhodium chloride. 

Sre Chlororhodlte, mercurous. 

Mercuric rubidium chloride, HgCl s , RbCl. 

Sol in HaO. 

HgCla, 2RbCI Sol. in H a O and HCl+Aq. 
(Godeffroy, Aroh. Pharm. (3) 12. 47.) 

+2H a O. Sol in HaO. (Godeffroy) 

2HgC_la, RbCl Sol in H 2 0. (Godeffroy.) 

Solubility determinations show that at 26° 
there exist five double mercuric mbidium 
chlorides with the following formulas: 

RbCl, SHgClj. Gives HgCI 2 on recryst 
from H 2 0. 

3RbCl, 4HgCla+HaO. Gives RbCl, 
SHgCla on recryst from HaO. 

RbCl, HgCla +HaO. Gives 3RbCI, 4HgCl 2 
on recryst. from H s O. 


3RbCl, 2HgCla+2HaO Gives 3RbCl, 
4HgCla on recryst from H 2 0. 

2RbCl, HgCla+HaO. Gives 3RbCl, 
4HgCl s on recryst from H 3 0. 

(Foote and Levy, Am. Ch. J. 1906, 85. 241 ) 

Mercurous silver chloride, HgCl, AgCl. 
(Jones, J. Soc. Chem. Ind. 1893, 12. 983,) 
2HgCl, AgCl. Min. Bnrdosile. (Jones, 
J. Soc. Chem. Ind. 1893, 12. 983.) 

3HgCl, AgCl. (Jones, Chem. Soc 1910, 
97. 338 ) 

Mercuric sodium chloride, HgCla, NaCl. 

Sp. gr. at 16°/4° of aqueous solution con- 
taining 14.937% salt = 1.13310; oontainmg 
11.0736% = 1.09528. (Schbnrock, Z. phys. 
Ch. 1893, 11. 782.) 

-(-HaO. (Lmebarger, Am. Ch J. 1893, 15. 

4-lJdSHaO Sol. m 0.33 pt H s O at 15 s . 
(Schindler, Repert. 36. 240 ) 

Extremely easily sol. m alcohol. (Voit.) 
Sol. in 275 pts, ether. Ether dissolves the 
undecomposed salt out of HaO solution. 
(Lassaignc, A ch. 64. 104.) 

HgCla, 2NaCl. Deliquescent. Very sol. 
in HaO. (Voit, A. 104. 354.) 

2HgCla, NaCl. Decomp. bv H s O in dil 
solution Sol. in acetone anti acetic ether. 
(Linebarger, Am. Ch. J. 1893, 16. 344 ) 
Solubility determinations show that the 
only double salt formed by mercuric and 
sodium chlorides between 10.3° and 25° is 
NaCl, HgCla+2H 2 0. Can be recryst from 
HaO. (Foote and Levy, Am, Ch. J. 1906, 36. 
237.) 

Mercunc strontium chloride, basic, SrCl 2 , 
IIgO-t-6HaO. 

Decomp. by HjO. (Andrd, C. R. 104. 431.) 

Mercuric strontium chloride, 2HgCla, SrCls4- 
2H 8 0. 

Easily sol. in HaO. (v. Bonsdorff.) 

3HgCla, SrCla+5-6HaO. Very sol. in 
H s O. (Swan, Am. Ch J. 1898, 20. 632.) 

Mercurous sulphur chloride. 

Sre Mercurous sulphochloride. 

Mercunc thallous chloride, HgCla, T1C1. 

Easily sol. in HaO. (Jorgensen, J. pr. (2) 
6. 83.) 

Mercurous stannous chloride, HgaCls, SnCla. 

Decomp. by H s O. (Capitaine, J. Pharm. 
26. 549.) 

Mercuric yttrium chloride, 3HgCla, YC1 3 + 
9H 2 0. 

Deliquescent. Very sol in H 2 0. (Popp, 
A. 131. 179.) 
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Mercuric zinc chloride, HgCl 2 , ZnCl 2 . 

Very sol. in H 2 0. (Harth, Z anorg 1897, 

14 2Hgd 3 , ZnCla (Varet, C R' 1896, 123. 
422) 


Mercurous hydrogen fluoride, Hg 2 F 2 , 4HF+ 
. 4H 2 0. 

Deliquescent. Easily sol. in H 2 0 Sol. in 
dil. acids and dd. HP. (Bohra, Z. anorg. 
1905, 43. 327.) 


Mercuric zinc chloride ammonia, HgCk 
4ZnCl 2 , 10NH 3 +2H 2 O 
Insol. in bodmg H 2 0, but decomp thereby 
(Andid. C. R. H2. 996 ) 

HgCl 2 , 2ZnCl 2 , 6NH a +^H a O. As above, 
(Andrd.) 

Mercuric chloride ammonia, HgCl 2 , 12NH B 
SI sol. m ammonia. (Franklin, Am Ch. 
J 1900, 23. 300 ) 

Mercuric chloride cadmium oxide, HgCl 2 , 
CdO+H 2 0. 

(Mailbe, A. ch 1902, (7) 27. 371.) 

Mercuric chloride cobaltous oxide, HgCl 2 , 
3CoO+^H 2 0. 

(Mailhe, C R. 1901, 132. 1274 ) 


Mercurous sdicon fluoride. 

See Fluosilicate, mercurous. 

Mercurous fluoride ammoma, Hg 2 F 2 , 2NI:I 3 . 
Stable on air (Finkener, Pogg. 110. 142.) 

Mercurous hydroxide, HgOIT 
Nearly insol. m cold, sol. in hot H 2 0 
Sol. in NaOH+Aq. (Bhaduri, Z. anorg 
1897, 13. 410.) 


Mercurous lodamide, Hg 8 (NH 2 )I. 
(Rammelsberg, Pogg. 48. 184 ) 

Is a mixture of Hg and Hg(NH 8 )l. 
foed ) 


(Bar- 


Mercuric chloride cupric oxide, HgCl 8 , 3CuO 
+H 2 0. 

(Mailhe, Bull. Soe 1901, (3) 25. 791.) 
Mercuric chloride hydrazine, HgCl 2 , N 8 H 4 . 

Very unstable. Deoomp. by H 2 0. Pptd. 
from alcohol solution by H 8 0; -very boI. in 
nun. acids with decomp. 

Easily sol. in HC1 or HN0 3 Decomp, by 
alkalies Somewhat sol, m acetic acid. (Hof- 
mann, B. 1897, 30. 2020.) 


Completely sol. in methyl and ethyl al- 
cohol; msol. in ether; decomp, by H 8 0 and 
NaOH+Aq. Sol m NH 2 OH,HCl-(-Aq. 
(Adams, Am. Ch. J 1902, 28. 210 ) 


Mercuric chloride lead oxide, HgCl 2 , 2PbO+ 
2HjO. 

(Mailhe, A. ch. 1902, (7) 27. 372 ) 


Mercuric chloride strontium chromate, 
2HgCl 2 , HC1, SrCr0 4 . 

Sol. in H : 0 without decomp, (Imbert, 
Bull Soc. 1897, (3) 17. 471.) 


Mercuric chloroiodide, 2HgCl 2 , Hgl a . 

Sol. in H a O. (Liebig.) 

HgClj, Hgl 2 . SI. sol. in hot H 2 0 with 
partial deoomp. More easily sol. in alcohol. 
(Kohler, B. 12. 1187.) 


Mercurous fluoride, Hg 2 F 2 . 

Decomp, by H 2 0 with separation of Hg 2 0. 


Mercuric fluoride, HgF 2 +2H 2 0. 

Decomp by cold H 2 0, with separation of 
HgO, Sol. m dil HNO a +Aq, and HF+Aq 
(Finkener, Pogg. 110. 628.) 


Mercurous iodide, Hg 2 I 2 . 

Sol. m over 2375 pts. H 2 0. (Saladin, J. 
ohim. mfid. 7. 530.) 

Solubility in H 2 0=2 6 x 10 8 g.-equiv. per 
kter (calculated) (Bodlander, Z. phys. Ch. 
1898,27.58.) 

Solubihty in H s O =3 x 10 -10 mols. per litre 
at 25°. (Sherrill, Z, phys Ch, 1903, 43. 736 ) 
Sol. m Hg(N0 3 ) 8 +Aq. (Stromann, B. 20. 
2815.) 

Sol. in , - 

Aq. SI. sol. i . — , 

NH 4 C1+Aq, but less than Hgl 2 . Less sol. 
in NH 4 NO„ than in NH 4 C1+Aq. (Brett.) 

Paitially sol. with sepai'ation of Hg and 
formation of Hgl 2 , m cold KI+Aq, hot Nal, 
Cal 2 , Srl 2 , BaL 2 , Mgl 2 , Znl 2 , and NH 4 I+Aq; 
in warm NaCl, KC1 and NH 4 C1+Aq, and 
slowly in hot HCl+Aq (Boullav, A. ch (2) 
34. 358.) 

Decomp, by alkali chlorides +Aq. (Miahle, 
A ch. (3) 6. 177.) 

Very easily sol. in liquid NH 3 . (Franklin, 
Am. Ch. J. 1898, 20. 829.) 

Not wholly insol. m alcohol, ether, or chlor- 
oform. (Maclagan, Rep. anal. Ch. 1884. 378 ) 
Decomp by boiling alcohol; 1000 g. boiling 
alcohol deoomp about 3 15 g Hg 2 I 2 . (Fran- 
cois, C. R. 1896, 121. 890.) 

Boiling alcohol decomp Hg 2 I 2 to Hg and 
Hgl 2 which dissolves until 0 220 g Hgl 2 are 
contained m 100 g. alcohol. (Francois, C. R 

1896, 121. 889.) 

Insol. in cold ether. (Frangois, J. Pharm. 

1897, (6), 6. 445 ) 

Insol. in methylene iodide. (Retgers, Z 
anorg. 3. 345.) 

Difficultly sol. in methyl acetate. (Nau- 
mann, B. 1909, 42. 3790.) 

Phenol at 180° decomp_. it into Hg and Hgl 2 
until a state of equilibrium is reached with 
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2 75 g. Hgl» to 100 g. phenol, above which 
point. Ilgl is si sol. (0.05 g m 100 g.) -in 
plieiml-Hgla mixture. Deeomp. by ^ cold 
aniline more lapidly than by hot Equil- 
ibrium is leiielu'il when 20 55 g. Ilglj aie 
present to 101) g aniline at hpt of aniline 
Aniline eolil inning more than 20 g. Ilgli to 
100 g. dissolves Hgl in considerable quan- 
tity. fFimivous, C C 1896, I, 170.) 

SI sol. m benzonitule (Naumann, B 
1014, 47. 1300 ) 

SI. sol. in allyl mustard oil (Mathews, J 
plivs. Chem. 1005, 9. 647 ) 

Mercuric iodide, IIgI 2 
M in 130 Pi pis IIjU (Warm i 

1 1 H»0 at 17 5° dissolves 0 0103 g Hgl„ 
(Bourgoin, A. oh, (0) 3. 129 ) 

Sol in about 0500 pts. H 5 0 (Hagei.) 
Accoiding to calculation from electrical 
conductivity of Hglj+Aq, IIgI 2 is much less 
sol., 1 1 IliO dissolving only 0 5 mg Hgl 2 at 
18°. (Kohlrmisch and Rose, Z. phys Ch. 12. 
211.) 

1 1. H 2 0 dissolves 0.054 g. Hgl a at 22°. 
(Roliland, Z. anorg 189S, 15. 412 ) 

1 1. 1 1-0 at 25° dissolves about 0.06 g 
(Mniso, Z phys Ch 1902, 41. 731 ) 

1 1. HD at 1S° dissolves 4 x 10-“ mol 
(Abegg, Z Elektroehem 1003, 9. 553 ) 
Solubility in II 2 0 at 25° =0.00013 mol 
liter ( Slieri ill, Z phys Ch 1903, 43. 735.) 

1 1 HjO dissolves 0.4 mg. H?I 2 at 18° 
(Kohlrausch, Z. phys. Ch 1904, 60. 351) ) 

1 1 H s O at 1S° dissolves 0 2 to 0.4 mg 
(Kohliausch, Z phys. Ch 1903,64.168.) 

The yellow modification is always deposited 
from solution even m the presence of an ex- 
cess of the red form. (Gernez, C R. 1903, 
136. 1323 ) 

Sol, m many acids, especially m HC1, and 
HI+Aq. Insol m HC 2 H,0,+Aq (Berthe- 
mot ) Scarcely sol m dll HNOj+Aq. 

Not attacked by cold H 2 S0 4 , decomp by 
hot (Ditto, A ch 1S79, (5) 17. 124 ) 

Sat solution m H 2 S0 3 +Aq contains at 
critical temp, (15S 2°), 0 7% Hgl« (Niggli, 
Z. anorg 1912, 76. 182.) 

Sol. m hot (NH 4 ) 2 C0 3 , (NH 4 ) 2 SO,, cold 
NH 4 C1, NH 4 NOj, oi ammonium succmate-(- 
Aq. (Wittstein.) 

Sol. m HgCl 2 , Hg(N0 3 ) 2 , or Hg(C,H,0,),+ 
Aq. Easily sol. in Na 2 S 2 0 3 -|-Aq Easily sol 
in soluble iodides + Aq More sol. in hot than 
in cold Nnl or KI+Aq. When cone , 1 mol 
KI in hot solution dissolves 3 mols, Hgl 2 , but 
a portion separates on cooling. Bal 2 , Srlj, 
Mgl 2 , and Cal 2 act in the same way Easily 
sol m cold, more sol. m hot Znls+Aq. 2 mols 
Hgl- being dissolved to 1 mol Znl 2 In NH 4 I 
4-Aq, 3 mols. Hgl 2 are dissolved to 2 mols 
NHJ Abundantly sol in. hot KC1, NaCl. 
NH 4 CI-|-Aq, but separates out on cooling, and 
the trace remaining may be pptd. by H.O, 
2 g. KC1 in solution dissolves 1 166 g. Hgl 2 
Sol. in HgCl 2 +Aq, and very easily sol in 


alcoholic solution of HgCl 2 . (Boullay, A. ch. 
(2) 34. 346 ) 


Solubility in MI+Aq at 25°. 



In 10 cem of 

the solution 


Millimole Hgli 

Mtlhmols suit 

Nal 

4 12 

7.94 


6 22 

13.85 


9 45 

22 25 

KI 

1 27 

3 03 


1.80 

3 90 


5.10 

10.34 


7 00 

15 54 


12 24 

25 19 

Cal 2 

0 50 

0 53 


2.61 



4 40 

4 68 


4 58 

4 84 


17 06 

17.09 

Srl 2 

2 12 

2 54 

3 20 

3 55 


5 82 



6 94 

6 08 

Bal 2 

0 59 

0 99 

7 42 

7.48 


8 98 

9.7S 


14 62 - 

15.08 


(Herz and Paul, Z. anorg. 1913, 82. 434.) 


Solubility of Hgla+KI in H a O 


C7 Id 

% Hgla 

Solid plume 

50 9 

44 4 

39 

37 4 

37 8 

35 1 

35 5 

26 7 

26 6 

23 7 

14 9 

19 3 
32.4 

48 

53 6 

52 6 

52 2 

51 2 

50 3 

49 4 

40 2 

22 5 

KI 

KI+IvHgI a 

KHgla 

KHglj, H 2 0 
KHgla +HgI 2 
Hgl« 


Temp ■ 

=30“ 

60 6 


KI 

40 

53 ’ 

Iil+KHgla 

39 6 

52 7 

KHgla 

40 

52 2 

40 2 

51.2 


39 3 

60 3 


33 7 

49 8 


33 

52 


31 4 

61 7 

KHgla, H 2 0 

29 1 

52.2 

(Dunmngham, Chem. Soo. 1914, 105. 368.) 
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Very sol. in KSCN+Aq. (Philipp, Pogg. 

• 1867,131.03 ) 

Sol. m 1 09 pts. cryst NaaS 8 0 3 +Aq 
(Eder and Ulm, M 1882, 3. 197.) 

Very sol. m hut CaCl 2 +Aq, less sol m 
BaCk KC1 and NaCl+Aq. (Lea, Z. anorg 
1806, 12. 341.) 

Solubility m normal Hg(N0 3 ) 2 +Aq = 
48.0 g. pei litre. (Morse, Z. phys Ch. 1902, 
41. 731.) 

Extremely sol. in cold eonc NH 4 Br+Aq. 
(Grossmann, B 1903, 36. 1002 ) 

Sol in alkali sulphites +Aq. (Barth, Z 
phys. Ch. 1892, 9. 215 ) 

Sol in Ca(OCl)a+Aq; sol. m ICOH+Aq 
(Melsens, A. oh (3) 26, 222 ) 

Sol, m liquid S0 2 . ("Walden and Cent- 
nerszwer, C C. 1902, 1. 344.) 

Very easily sol. m liquid NH a (Franklin, 
Am Ch. J 1898, 20. 829 ) 

Sol. m SOCl 2 , S 2 C1 2 , S0 2 C1 2 , warm AsCl„, 
PBr s , warm P0Cl a (Walden, Z. anorg. 
1900, 25. 212 ) 

Easily sol m AsBr 3 . (Walden, Z. anorg. 
1902, 29. 374.) 

Insol. m liquid COs. (Btlchner, Z. phys 
Ch. 1906, 54. 674.) 

More sol. in alcohol than in H 2 0. 1 1 
II a O containing 10% of 90% alcohol dis- 
solves 0 08 g Hgl 2 1 1. of alcohol of 80° B. 
dissolves 2 851 g. Hgl 2 , 1 1 absolute alcohol 
dissolves 11.86 g Hgl 2 (Bourgoin, A. ch 
(6) 3. 429.) 

Sol. m 130 pts. cold, and 15 pts. hot 90% 
alcohol. (Hager.) 

100 pts, absolute methyl alcohol dissolve 
3.16 pts. at 19 5°; 100 pts. absolute ethyl 
alcohol dissolve 2 09 pts at 19 5° (de 
Bruyn, Z. phys. Ch. 10. 783 ) 

0 00842 pt is sol m 1 pt. alcohol at 15° 
(Gautier and Charpy, C. R. 1890, 111. 
647) 

100 g methyl alcohol dissolve 3.7 g. Hgl a 
at 19°; ethyl alcohol, 1.86 g., propyl aloohol, 
1.25 g.; isobutyl alcohol, at 22.5°, 0.51 g. 
(Timofeiew, Dissert. 1894.) 

At 15-20°, 100 g methyl aloohol dissolve 
3.24 g. Hgl 2 , ethyl alcohol, 1.42 g.; propyl 
alcohol, 0.826 g. (Rohland, Z. anorg. 1898, 
16. 412 ) 

Solubility of Hgl 2 in ethyl alcohol +Aq at 26° 

A = g. alcohol m 100 g. alcohol+Aq. 

HgI 2 =millimols Hgl 2 in 100 cc. of the 
solution. 


(Herz and Knoch, Z. anorg. 1905, 45. 266.) | 


Solubility of Hgl 2 m methyl alcohol+Aq at 
25° 

P=g. alcohol in 100 g, alcohol+Aq 
HgT a =millimols. Hgl 2 in 10 cc of the 
solution. 


Hgla Sp gr 

0 0013 

0 0098 0 9187 

0 0347 0 8834 

0.0981 0 8519 

0 571 0.8155 

(Herz and Anders, Z anorg. 1907, 52. 166.) 


Solubility of Hgl 2 in ethyl alcohol+Aq at 25°. 

P=g. alcohol in 100 g. alcohol+Aq. 
HgI 2 =millimols. Hgl 2 m 10 cc. of the solu- 
tion. 

P Hgla I Sp gr 

70 01 0.061 0 8636 

100 0 386 0 8032 

(Herz and Anders, Z. anorg. 1907, 52. 170.) 


At 15°, lpt. by weight is sol. in: — 

24813 pts. H 2 0 

30.8 pts. methyl aloohol of sp gr. at 0.7990. 

70 3 “ ethyl “ “ “ “ “ 0 8100. 

121 0 “ propyl “ “ “ « " 0 8160. 

(Rohland, Z. anorg 1899, 18. 328.) 


Solubility of Hgla in mixtures of methyl and 
ethyl alcohol at 25°. 

P = % methyl alcohol m the mixtures. 

Hgla = g Hgla m 10 com of the solution. 

S 25°/4°=Sp. gr. of the sat. solution. 

P Hgla S 26°/4° 

0 0 180 0 8038 

4 37 0 193 0 8039 

10 4 0 208 0 8046 

41 02 0 232 0 8077 

0 289 0 8131 

0 296 0 8140 

0 298 0.8146 

0.316 0.8156 

(Herz and Kuhn, Z. anorg. 1908, 68. 164.) 


80 69 
84.77 
91 25 
100 
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ires of methyl and propyl 


Solubility in organic solve 


Chloroform 61 

Tetrachlormethane 75 

' Ethylene dichloride 85 5 

Jsobutyl chloride 69 


(Herr, and Kuhn, Z. anorg. 1908, 60. 158 ) 

Solubility in mixtures of propyl and ethyl 
alcohol at 25°. 

P *» % propyl alcohol in the solvent. 

G = g, Hgl a in 10 com. of the solution. 

S =Sp. gr. of the sat. solution. 


0 0.180 0 8038 

8 1 0 173 0 8036 (?) 

17 85 0 165 0 8043 

56 6 0 155 0 8075 

91 2 0.152 0 8009 

95 2 0.144 0 8108 

100 0 142 0 8116 

(Herz and ICuhn, Z. anorg. 1908, 60. 161.) 
Solubility in 100 pts. amyl alcohol equals: 


9 57 " “ 133 5°. 

(Laszcynski, B. 1894, 27. 2287.) 

Sp. gr, at 16°/4° of HgI 2 +alcoliol contain- 
ing 18358% Hgl a = 0 80718; containing 
1.7119%=0.S0597. (Sch&nroek, Z phys 
Ch. 1893, 11. 770 ) 

Somewhat sol in ether. Sol in 77 pts 
ether (Saladin ) Sol m 60 pts. ether 
(Hager) 

Sol. m cold ether. (Francois, J Pharm 
1897, (G) 6. 445.) 

Very si sol. in anhydrous ether. (Hampe ) 

0.62 pt. is sol in 100 pts. ether at 0°. 

0.97 pt. is sol. in 100 pts. ether at 36°. 

(Laszcynski, B 1894, 27. 2286.) 

Solubility in ether =0.3% at ord. temp 
(Marsh. Chem. Soc. 1910, 97. 2299.) 

Nearly insol in ether. (Dunningham, 
Chem. Soc. 1914, 106. 368.) 

Data are given on the system Hglu+KI-f- 
ether. (Dunningham.) 

Solubility at 23° in chloroform =0.071%; 
in ether =0.551%; in acetone =2.005%- m 
ethyl aleohol=2%, in methyl alcohol = 
3.975%; in benzene=0.247%. (Beckmann 
and Stock, Z. phys. Ch. 1895, 17. 130.) 


Tsobutvl alcohol ca. 100 2.433 

Methyl formate 36-38 1 166 

Ethyl formate 52-55 2 150 

Methyl acetate 56-59 2 500 

Ether 35 0 470 

Acetone 56 3 . 249 

Acetal ca. 100 2.000 

Chloral 96 

Epiohlorliydnn ca. 100 6.113 

Hexane 67 0.072 

Benzene 80 0 826 

Ethyl acetate 74-78 4.200 

(Sule, Z. anorg 1900, 25. 402.) 

Solubility m organic solvents at 18-20°. 

100 g. chloroform dissolve 0 040 g. Hgl 2 . 

100 g. tetrachlormethane dissolve 0.006 g. 
Hgl 2 . 

100 g, bromoform dissolve 0.486 g. Hgl 2 . 

100 g ethyl bromide dissolve 0 643 g 
Hgl 2 

100 g. ethyl iodide dissolve 2.041 g. Hgl 2 

100 g. ethylene dibromide dissolve 0.748 g. 
Hgl a 

(Sulc, Z. anorg 1900, 26. 401.) 

1 pt. ethylene bromide dissolves 0.00553 
pts Hgl 2 at 15°. (Gautier and Charpy, C. R 
1890, 111. 647.) 

100 pts. methylene iodide CH 2 I 2 dissolve 
2.5 pts Hgl 2 at 15°, 16.6 pts at 100°, and 58 
pts, at 180°. (Retgers, Z. anorg 3. 252.) 

1 1. sat. solution in CCL, at 15° contains 
0 170 g. Hgl a , (Dawson, Chem Soc 1909, 
95. 874 ) 

Sol in 340 pts. glycenne (Fairley, Monit. 
Scient. C3) 9. 685.) 

100 pts. acetone dissolve 2.09 pts Hgl 2 at 
25° (Krug and M’Ehoy, J Anal. Ch. 6. 
84.) 

Sol in acetone and in methylal. (Eidmann, 
C. C. 1899, II, 1014.) 

Solubility in 100 pts. aoetone equals: 

2 83 pts. Hgl 2 at — 1°. 

3 36 “ “ 18° 

4 73 “ “ “ 40°, 

6 07 " “ " 58°. 

(Laszczynski, B. 1894, 27. 2287.) 

100 g. methyl acetate solution, sat. at 18°, 
contain 1 10 g. Hgl 2 . (Bezold, Dissert. 

1906.) 
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100 g boiling methyl acetate slowly dis- 
solve 2 3 g Hgl 2 (Schroeder and Steiner, 
J. pr. 1909, (2) 79. 49.) 



(Laszczynsla, B. 1394, 27. 


100 g. ethyl acetate anhydrous, or sat. 
with H 2 0 at 18°, dissolve at 18°, 14.70 g 
Hgl 2 . Solubility increases somewhat with 
temp. (Hamers, Dissert. 1906.) 

Solubility of Hgl 2 in ethyl acetate-)- Aq at 25° 
P=g, ethyl acetate m 100 g. ethyl acetate 
-l-Aq 

Hgl 2 = millimole. Hgl 2 in 10 cc. of the 
solution, 


0.0028 
0.412 
0 241 


0 9973 
0 9063 
0 9011 


(Herz and Anders, Z. anorg. 1907, 62. 172.) 

1 pt. is sol in 68,03 pts. ethyl acetate at 18°. 
(Neumann, B. 1910, 43. 316.) 

Solubility m diethyl oxalate is 12.6% at 
bpt, and 2 5% at 100°. (Remders, Z phys. 
Ch. 1900, 32. 507.) 

Solubility in CS 2 at t°. 


0.107 
0 141 
0.173 
0 207 


(Arctowski, Z. anorg. 1894, 6. 267.) 


Solubility in CS 2 . 

100 g. of the sat. solution contain at 
—86.5° —93° —116° 

0.024 0.023 0.017 g. IIgI 2 

(Arctowsla, Z. anorg, 1896, 11. 274.) 

0.0028 pt. is sol. m 1 pt. CS 2 at 15°. (Gau- 
tier and Charpy, C R 1890, 111. 647.) 

1 1. sat solution m CS 2 at 15° contains 

127 g. Hgl 2 . (Dawson, Chem. Soc. 1909, 
96. 874.) 

Very sol. in liquid methylamme (Gibbs, 
J. Am. Chem. Soc 1906, 28. 1419.) 

Abundantly sol. m methylamine. (Fitz- 
gerald, J. phys. Chem. 1912, 16. 633 ) 

Somewhat sol. m allyl mustard oil. (Math- 

vs, J phys. Chem. 1905, 9. 647 ) 

Sol. m Sb(CH s ),I-|-Aq. 

Very si. sol. in Na citrate+Aq. (Spiller.) 

1 pt. C 8 H b dissolves 0.00217 pts. Hgl 2 at 

5°. (Gautier and Charpy, C, R 1890, 111. 
647.) 

Solubility in 100 pts. benzene equals: 

0.22 pts at 15° 

0 88 “ “60°. 

0 96 “ "65°. 

1.24 " “ 84°. 

(Laszczynski, B, 1894, 27. 2284.) 

1 1. C„H, dissolves 0.00493 mol. Hgl a at 
25°. (Sherrill, Z. phys. Ch. 1903, 43. 735.) 

100 g. boiling phenol dissolve 10 g, Hgl 2 . 
(Frangois. C. R. 1895, 121. 769.) 

SI. sol. m phenol with 20% H 2 0. Not very 
sol m acetic acid at 119°, in amyl acetate at 
133°, in amyl bromide at 119°. Rather sol. 
in diethyl oxalate at 186°, in ethylene brom- 
ide at 131°, in amyl alcohol at 137°, in amyl 
iodide at 150°, in CHBrj at 151°, in iodo- 
benzol at 190°, in oil of turpentine at 160°. 
Very sol. in benzaldehyde at 179°, in methyl- 
ene iodide at 182°. (Reinders, Z. phys. Ch. 
1900, 32. 606.) 

1000 pts. oil of bitter almonds dissolve 4 
pts. Hgl 2 at ord. temp.; 1000 pts. olive oil, 
4 pts } 1000 pts. poppy oil, 10 pts ; 1000 pts. 
nut oil, 16 pts.; 1000 pts. castor oil, 20 pts.; 
1000 pts. lard oil, 4. 5 pts ; 1000 pts. vaseline, 
2.5 pts.; 1000 pts. benzene, 4 pts. Sol. in 
ghenol. (Mehn, Pharm J. 3. 327; B. 19. 8 

Solubility in aniline. 

S=Temp of solidification. 


Mols 
per 100 

s 

Mola 
per 100 

s 

per 100 

8 

5.9 

12° 

19.9 

48 6° 

33 0 

128° 

8 2 

22.5 

25.8 

63 5 

35 6 

140 

10 3 

29 

29.3 

105 

37 5 

147 

14.9 
16 6 

41.5 

45 

31 7 
32.4 

122 

(66) 

39.2 

156 


(Staronka, Anz. Ak. Wiss. Krakau, 1910. 372.) 
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Solubility of Hgl 2 in aniline at t°. 


Solubility of Hgl» in quinoline. 
= temp of solidification. 


42 9 
46 8* 
48 8 
63 6 
70 82 
76 2 
9S.9 
108.* 
115.7 
137.2 
181 1 
109.1 


23 35 
28 69 
42 85 
47.55 
55 47 
62 05 
75 80 
96 49 

128 1 


HgI 2 (ml||HgC(yellow) 


* Transition point. 

(Pearce and Fry, J. pliys. Ch. 1914, 18 . 667 ) 


Very sol. in boiling alcoholic solution of 
aniline. (Vohl, Dissert 1871 .) 

Abundantly sol. in hot benzomtrile and 
other aromatic nitriles. (Werner, Z, anorg. 
1897, 16. 7.) 

Sol. in benzonitnle (0.98 g. in 100 g. at 
18°). 20 times more sol. by addition of 
5 g. KI to 100 oo. benzomtrile. (Naumann, 
B. 1914, 47. 1375.) 

Sol, m pyridine (Naumann, B 1904, 37. 


®.) 


Solubility of Hgl a in pyridine. 
S=temp. of solidification. 


Sp. gr. at 16°/4° of Hgl s 4-pyridine 
tairnng 10.43% Hgl a = 1.1482; containing ] 
7.99%“1.1053. (Schdnrock, Z. phys. Ch. 
1893, 11. 770.) 


(Staronka, Anz. Ak. Wiss. Krakau, 1910. 372 ) 

Mol. weight determined in pyridine, 
methyl- and ethyl-sulphide (Werner, Z. 
anorg. 1897, 15. 20 ) 

More or loss sol. at high temp in petroleum 
(bpt. 160-230°), bromnaphthalene, pyridine, 
toliudme and amyl alcohol. (Remders, Z. 
phys Ch 1900, 32. 503.) 

Yellow modification. 

100 g of sat. solution in acetone at 25° con- 
tain 3 0 g Ilgl 2 . (Reinders, Z phys Ch. 
1900, 32. 514 ) 

Red modification 

Solubility m alcohol equals’ 

0.717-0.724 g m 100 g. solution at 0° 

1.044-1 084 g. " " " 25° 

2.10-2.20 g. “ “ “ 50°. 

(Reinders, Z. phys. Ch. 1900, 32. 522.) 

100 g. of sat. solution in acetone at 25° 
contain 1 95 g. Hgl 2 . (Reindeis, Z. phys 
Ch. 1900, 32. 514.) 

Hgl 2 is moderately sol. m abs. alcohol at 
its b.-pt. The solution has a decided yellow 
color. On cooling, yellow oiystals separate 
out. They soon change to the red modifica- 
tion. 

Readily sol. in hot amyl alcohol Yellow 
crystals separate from the solution when 
cooled. 

Readily sol. m allyl alcohol, forming a 
yellow solution, from which yellow crystals 
separate on coolmg. 

SI. sol. in acetone, giving a yellow solution. 
On cooling yellow plates separate from the 
solution and lapidly turn red. 

Sol in phenol at 150° C. Solution has yel- 
low color and yellow crystals separate out 
on cooling 

Readily sol in boiling benzene Saturated 
solution is yellow The yellow iodide sep- 
arates out on coolmg, and changes rapidly 
to the led 

.Sol in toluene giving yellow solution, from 
which yellow crystals separate on coolmg. 
They lapidly change to red. 

Readily sol. m naphthalene at temperatures 
above its transition point Solution is yellow 
and on coolmg yellow crystals separate out 

Readily sol. in hot pseudo-cumene giving 
a yellow solution. On cooling gives yellow 
crystals 

Readily sol. in ethyl iodide giving very 
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yellow solution, from which yellow crystals 
separate on cooling, which change to red 

ra ?)n}y si sol in ethyl bromide, giving yellow 
solution from which yellow crystals separate 
on cooling, which change rather slowly to 

Sparingly sol. in isopropyl bromide. 

Moderately sol m isobutyl bromide, giving 
a pink solution from which yellow crystals 
separate on oooling, which change slowly to 
led. 

SI. sol in ethyhdene chlondc On sudden 
cooling at 18° the iodide crystallizes out in 
yellow plates, which quickly change to red 

Sparingly sol in propyl chloride, giving a 
pink solution, from which yellow crystals 
separate on cooling. 

Readily sol in ethyl eyamde, giving a 
yellow solution. On cooling yellow ciystals 
separate and rapidly change to red. 

Moderately sol m benzene eyamde, giving 
a deep yellow solution. On sudden coohng 
the solution deposits yellow crystals, which 
rapidly turn red. 

Rapidly sol in benzoic acid at high tem- 
peratmes 

Sparingly sol. in ethyl acetate, giving 
yellow solution. 

Sol. m ethyl propionate. 

Very sol m ethyl butyrate, giving a yellow 
solution, On coohng the iodide crystallized 
from the solution. 

SI. sol. in ethyl isobutyrate. 

Readily sol. m methyl salioylate, givmg 
a yellow solution. 

Sparingly sol. in phenyl salicylate, giving 
yellow solution. On coohng yellow crystals 
separate out, which gradually change to red. 
(Kastle, Am Ch. J. 1890, 22. 474.) 


Mercuromercuric iodide, Hg 4 Ie=Hg 2 I 2 , 
2HgIa. 

Insol. m H 2 0 or alcohol. Partially sol. in 
KI+Aq, in hot NaCl, and NEOCl-f-Aq, and 
m hot HCl+Aq, though very slowly (Boul- 
lay, A ch (2) 34. 345. 


Mercury periodide, Hgl 6 . 

Sol m KI+Aq. Decomp by cold H 2 0 or 
alcohol. (JOrgensen, J. pr. (2) 2. 347.) 


Mercuric potassium iodide, Hgl 2 , ICI+ 

' IJ^HjO. 

Deliquescent (v Bonsdorff). Permanent, 
decomp, by H 2 0 into 2KI, Hgl 2 , and Hgls 
(Boullay); sol. in alcohol, other, and cone. 
HCjHaOj, but decomp, by other acids (Ber- 
themot, J. Pharm. 14. 186). Sp. gr. of sat. 
solution in H a O =2.4 to 3.1 

+H 2 0. Sol. in H 2 0 with decomp. Can 
be cryst. from alcohol. Very si sol. in dry 
ether. Very sol. m wet ether. (Marsh, Chem 
Soo. 1910, 97. 2297 ) 

Hgl 2 , 2KI. Sol in H 2 0. (Thomsen and 
Bloxam, Chem. Soo. 41. 379.) 

Sat. solution of KI+HgI 2 in H 2 0 at 22.9° 
contains 8 06% It, 22 49% Hg and 52.48% I, 
coiresponding to 0.22 mol It, 0.11 mol. Hg 
and 0.45 mob I. (Dubom, C. R. 1905, 141. 

p. gr. at 10°/4° of aqueous solution con- 
taining 12 2875% salt = 1.10148; contaimng 
12.2371% = 1 1038, containing 7 9843% = 

I. 00491 (Schdnrock, Z. phys Ch. 1893, 11. 
782 ) 

Sol. m methyl acetate. (Bezold, Dissert. 
1906.) 

Sol. in othyl acetate. (Alexander, Dissert. 
1899: Hamers, Dissert. 1906.) 

Sol m acetone. (Eidmann, C C. 1899, 

II. 1014; Naumann, B. 1904, 37. 4328.) 

Sol. m methyl acetate (Naumann, B. 
1909, 42. 3790), ethyl acetate (Naumann, 
B. 1904, 37. 3601.) 

+2H 2 0. Sol. in alcohol, ether and acetone; 
decomp, by H 2 0. (Pawlow, C. C. 1901, I. 
"03.) 

Solubility determinations show that KHgI 8 
and KHgI 3 +H 2 0 are the only double salts 
formed at 20°-30°. See HaJa+KI under 
Hgl 2 . (Dunningham, Chem, Soc. 1914, 105. 


Mercuric rubidium iodide, Hgl 2 , Rbl. 

Sol in alcohol; decomp, by H 2 0. 

Hgl 2 , 2RbI. Very easily sol. in H»0. 
(Grossmann, B. 1904, 37. 1258.) 

Very sol. in acetic acid and alcohol; decomp. 
I by H 2 0. Stable m aq. solution m the pres- 
ence of an excess of Rbl. (Erdmann, Arch. 
Pharm. 1894, 232. 30.) 


Mercuric hydrogen iodide (Iodomercuric 
acid), HI, HgI 2 =HHgI 3 . 

Crystallises from HI+Aq. (Boullay.) 
Easily decomp. (Neumann, M. 10. 230.) 
3HgI 2 , 2HI+H 2 0. (Francois, Dissert. 
1901.) 

Mercuric nickel Iodide, Hgl 2 , NiI 2 +6H 2 0. 

Sol. in alcohol, ether, and acetone; not 
decomp, by H 2 0. (Dobroserdoff, C. C. 1901, 
II. 332.) 

2HgI 2 , NiI 2 +6H 2 0. Hydroscopic; decomp, 
by H a O ; sol. m acetone and ether. (Dobroser- 
doff, C. C. 1901, II. 332.) 


Mercuric silver iodide, Hgl 2 , 2AgI. 

(Wegehus and Kulpi, Z anorg. 1909, 61. 
410) 

Mercuric sodium iodide, Hgla, Nal. 

Deliquescent, and decomp, by much H 2 0. 
(v. Bonsdorff Pogg. 17. 266.) 

Sol. m alcohol- decomp, by H 2 0. 

Hgl 2 , 2NaI Deliquescent; sol. in H s O and 
alcohol. (Boullay.) 

Sat. solution of Nal+Hgl 2 in H 2 0 at 
24.76° contains 4.69% Na, 25% Hg, and 
68.26% I, corresponding to 0.20 mol. Na, 
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0 12 mol Hr, and 0 45 mol. I. (Duboin, C. R. 
1905, 141. 385 ) 

-j-4H 0 E\ti emely deliquescent. (Du- 
boin, C.'lt. 1900, 143. 314.) 

Mercuric strontium iodide, IIgI», Sri a (V). 

Sol ni H»() without deeornp. (Boullny.) 
+MLO As Ca salt, f Duboin, C. R. 

1900, 142. 573 ) 

2HgI 2 , Sil 2 {'>). Decamp by much II 2 0 
into sol. ligl s , Srl 2 and insol. Hgl 2 . (Boul- 
lay.) 


Mercuric thorium iodide, 5HgI 2 , Tlil 4 + 
18H 2 0 

Yeiy deliquescent Easily decomp, by 
HiO. (Duboin, A cli. 1909, (8) 10. 282.) 
5HgI 2 , 2ThI 4 +21H„0. (Duboin ) 

2HgI», ThI 4 +12II 5 0 (Duboin ) 


Mercuric zinc iodide. 

Deliquescent. Decomp, by H 2 0. (v. 

BonsdoifT.) 


Mercuric iodide ammonia, IIgI 2 , 2NII a . 

Drcomp. by NH a giving NPIgjI and NIIJ 
(Eiiinqois, C R. 1900, 130. 333.) 

Stable only in tlio picsenro of excess of 
ammonia. Gives ofl NH a m the air. (Fran- 
cois, ,7 Phium. 1897, (15) 5. 3RR; C. C. 1897, 
I. IONS ) 

Mercuric iodide hydrazine, Hgl 5 , N 2 H 4 
Docomp. by H 2 0 (Hofmann and Mar- 
burg, A. 1890, 306. 215.) 


Yen' explosive. (Franklin, J. Am. Chem. 
Soc. 1905, 27. 835.) 

HgN a 

See Mercurous azomude. 

HgN„. 

Sec Mercuric azoimide. 


Mercurous oiade, Hg 2 0. 

Insol. in H 2 0. Insol, m dil IIC1 or HN0 3 
-fAq. Sol. m warn cono. HC 2 Ha0 2 -|-Aq. 

Sol. in 150,000 pts. H 2 0 (Bhaduri Z. 
anorg. 1897, 13. 410.) 

Dccomp. by H»0 or weak bases (Rose), 
(NH 4 ) 2 CO a +Aq (Wittstem), KNOj+Aq 
(Rose), Ivl+Aq (Berthemot), or cone 
NH 4 C1+Aq (Pagenstecher) mto HgO and 
Ilg, or HgCl 2 , etc. 

SI decomp, by alkali chlorides +Aq with 
formation of IlgCl 2 , which dissolves. 
(Miahlc.) 

SI. sol. in alkali cyanides +Aq. (Jalm.) 
Insol. m KOH, and NaOH+Aq. 

Insol, in liquid NHa. (Franklin, Ain. Ch 
J. 1S98, 20. 829.) 

Insol. in alcohol and ether. 

Mercuric oxide, HgO. 

Sol. m 20,000 to 30,000 pts. H a O (Bineau, 
C. R. 41. 509.) 

Sol in 200,000 pts. H 2 0. (Wallace, Ch. 
Gas. 1868. 346 ) 

Oidinary coarse HgO is sol. in H 2 0 to 
the extent of 50 mg. per 1. at 25°, but when 
finely powdered the solubility increases to 
160 mg per 1. (Hulett, Z. pays, Ch. 1901, 


Mercuric iodide rubidium bromide, 

Hglj, 2RbBr, 

Decomp, by R 2 0. 

Sol in alcohol without decomp. (Gros- 
mann, B. 1903, 36. 1003.) 

Mercuric iodide silver chloride, Hgl 2 , 2AgCl. 

Insol. m II 2 0. (Lea, Sill Am. J (3) 7. 
31.) 


Mercury iodoantimonide, Hg 3 Sb 3 2HgI 2 . 

Sol. in UNO a aqua regia and hot H 2 S0 4 : i 
insol in HCL (Granger, C. R. 1901, 132. 
1116.) J 


Red modification is 1 — 

Sol. m 19,500 pts. HoO at 25°, in 2,600 pts. 
H.O at 100°. (Schick, Z. phys Ch. 1903, 
42. 172 ) 

t 1 H 2 0 dissolves 50 mg. red modification 
of HgO at 25°. (Hulett, Z. phys. Ch. 1901, 
37. 406.) 

Yellow modification is — 

Sol. in 19,300 pts. H a O at 25°; m 2400 pts 
at 100° (Schick, Z. phys Ch 1903, 42. 
172.) 

Sol m acids Insol in H 2 P0 4 or HsAs0 4 + 
Aq. (Haack, A. 262. 190.) , 

Scarcely attacked by H 2 C 2 0 4 +Aq (Mil- 
Ion, A. ch. (3) 18. 352.) 


Mercury nitnde, Hg a N 2 * 

Gradually decomp, by H 2 0. Decomp, by 
cone. HNO a , or HCl+Aq (Hirzel, J. B. 
1862. 419 ) 

Not attacked by cold, but decomp, by hot 

dil. H 2 S0 4 . 

Sol. in acids+Aq. 

Sol. in ammaniacal solutions of ammonium 
salts 

Insol. in excess of KNH a . (Franklin, Z. 
anorg. 1905, 46. IS.) 

Sol. in ammonia solutions of ammonium 
salts and in aq. acid solutions. 


Solubility of HgO in HF at 25°. 
Hg=g.-atoms Hg m 1 1. of the solution. 


HP normal 


0.12 
0 24 

0 67 

1 II 
2.17 


Hs 


0 01268 
0 0247 
0.0629 
0.1168 
0 2586 


(Jaega, Z. anorg. 1901, 27. 26.) 
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Solubility of HgO in HF is decreased by the 
addition of KF, which proves the non- 
existence of complex fluorides. (Jaeger.) 

Insol. in H3ASO4, H3PO4 and in primary 
and secondary alkali salts of these acids. 
(Haack, A 1891, 262. 190.) 

V Sol. in hot NHiCl+Aq, less m NH4NO3+ 
Aq. (Brett.) 

insol. in KOH, or NaOH+Aq. 

Decomp by alkali chlorides +Aq into 
HgCL, which dissolves (Miahle, A. ch. 
(3) 6. 177 ) 

Sol. m Fe(N0 3 )a, and BifN0 3 )«+Aq with 
pptn of oxides Sol. in KI-f-Aq (Persoz) 
Very sol in acid sulphites +Aq (Barth. 
Z, phys. Ch. 1892, 9. 192.) 

Completely sol m cone. CaCl 2 , BaCls, 
MgCh, and SrCL+Aq. (Andre, C. R. 1887, 
104. 431 ) 

Solubility in Ag salts +Aq. 100 g. Ag s SO< 
in aqueous solution dissolve 13 g. HgO. Sol- 
ubility in AgNOj+Aq is 15.6 . 100; in Ag 
acetate+Aq is 1.137 , 100. (Fmci, Gazz. 
ch. it 1911, 41. (2) 545.) 

Much less sol. in KC1 and NaCl+Aq 
than in H s O (Schoch.) 

Sol. m TJ(N0 3 ) 3 , A1(N0 3 ) 3 and Fe(N0 3 ) 3 + 
Aq. (Mailhe, A. ch, 1902, (7) 27. 373 ) 

Very si. sol in cold Hg(CN) 2 +Aq, abun- 
dantly sol at 75° with evolution of HCN 
(Barthe, J. Pharm. 1896, (6) 3. 183.) 

Sol. in cold or hot alcoholic NH4SCN in 
large amounts (Floischer, A. 1875, 179. 
225.) 

Completely sol m Ifl +Aq. (Jehn, Arch 
Pharm. 1873, 201. 97 ) 

Solubility of red or yellow modification m 
N/50 KCl+Aq is about 25% greater than 
in pure H 2 0. (Schick, Z. phys Ch. 1903, 42. 
168.) 

Insol. in liquid HF, (Franklin, Z. anorg. 
1905, 46. 2.) 

Insol. in liquid NH 3 (Gore, Am Ch. J. 
1898, 20. 829J 

Insol. in liquid NH a . (Franklin, Am. Ch. 
J. 1898, 20.829.) 

Sol. in alcoholic solution of hydroxylamine 
hydrobromide below 0° (Adams, Am Ch. 
J. 1902, 28. 216.) 

Insol. in alcohol. 

Sol. m trichloracetic acid-j-Aq (Brand, 
J pr. 1913, (2) 88. 342.) 

Insol. in acetone and in methylal. (Eid- 
mann, C. C. 1899, II. 1014 ) 

Insol m acetone. (Naumann, B. 1904, 

37. 4329 ) 

When freshly pptd., is insol. in acetone+ 
Aq. even on warming, but easily sol. if liquid 
is made alkaline by NaOH. Insol. m aceto- 
phenone even after long warming at 100°. 
Sol. in acetaldehyde and much H s O and a 
little NaOH. (Auld and Hantzsch, B. 1905, 

38. 2680.) 

Sol. in formamide. (Fischer, Arch. Pharm. 
1894, 232. 329.) 

Very sol. m ethylene diamine. For 1 mol. 


HgO, 7-10 mols ethylene diamme are neces- 
sary. (Traube and Lowe, B. 1914, 47. 1910 ) 
Easily sol m benzamide. (Dessaignes, 
A. oh. 1852, (3) 34. 146 ) 

When freshly pptd , is sol m picric acid+ 
Aq. (Vai-et. C. R. 1894, 119. 560 ) 

Sol. m alkaline solution of phenol disul- 
phomc acid. (Lumiere and Clievrotier, C. R. 
1901, 132. 145 ) 

Sol. m nucleic acid+Aq when freshly 
pptd. (Schweckerath, Pat. 1899.) 

Sol. in gum arable +Aq. (Peschier, J. 
Pharm. 1896, (6) 3. 509.) 

Mercuric oxybromide, HgBr 2 , HgO. 

(Andrd, A. ch (6) 3. 123 ) 

HgBr 2 , 2HgO (AndrA) 

IIgBi-2, 3HgO. in) Yellow Insol in cold, 
si. sol m hot HaO. Easily sol in alcohol 

Brown. Insol m alcohol (Rammels- 
herg, Pogg. 65. 248 ) 

HgBr„, 4HgO. (AndiA ) 

Insol in ord. solvents. Decomp. by al- 
kalies and acids. (Fischer and von Warten- 
burg, Ch. Z. 1902, 26. 894.) 


Mercurous oxychloride, Hg a O, 2HgCl. 

Min. Eglcslomte. 

Decomp. by hot HC1 and by HNO s . 
(Moses, Am. J. Sci, 1903, (4) 16. 253.) 

Mercuric oxychloride, 

HgO, HgCls. Less sol. than HgCl 2 , but 
not isolated. (Thttmmel.) Decomp. by 
oold H a O (AndrA A. ch. (6) 3. 118.) 

HgO, 2HgCl 2 . Decomp. by warm H 2 0 or 
cold alcohol into 2HgO, HgCls (Thummel, 
Arch Pharm. (3) 27. 589.) 

Decomp. by H 2 0. Not decomp. by al- 
cohol. (Arotowslu, Z. anorg 1895, 9. 178.) 
2HgO, HgCl 2 . Two modificah ons. 

A. Red. Insol in H 2 0; decomp. by alkali 
carbonates, or ohlondes+Aq into 4HgO, 
HgCl 2 . 

Aoted upon by cold alkali carbonates and 
alkali chlorides +Aq. (Schoch, Am. Ch. J. 
1903, 29. 335.) 

Not decomp. by H 2 0 at ord. temp. (Thfim- 
mel ) 

Very si. sol. in oold, completely sol in 
hot H„0. (Haack, A. 1891, 262. 189.) 

A small amt. of HNO s converts it into a 
white powder; more HN0 3 dissolves it. 
(Haack. A. 1891, 262. 189.) 

B. Black. Not decomp by alkali chlorides, 
or carbonates +Aq. (Thummel.) 

Not affected by boiling alkali carbonates 
or alkali chlorides +Aq. (Schoch, Am. Ch. 
J. 1901, 29. 335) 

Insol. in cold and hot H 2 0 and alcohol. 
Sol. in acid. (Van Nest, Dissert. 1909.) 
Not changed by H 2 0. (Blaas, Miner. 
I Mitt. (2) 2. 177.) 
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Sol. m UNO. or IICl+Aq. (Blaas.) 

Not changed by alcohol. (Blaas.) 

+ , ;1H 2 0. (Ray, A. 1901, 316. 265.) 

3IIgO, ITgCla Decomp, by warm H 2 0 
(Thrtinniel.) 

Not attacked bv cold. H a O. I AndrA) 

Ppt. (Tarugi, Caw,, ch. it. 1901, 31. 313 ) 

Decomp, by IDO Not decomp, by al- 
cohol. (Arctowski, Z anorg. 1895, 9, 178 ) 

Thin wiidificalions. 

a. Prisms Deconip. by boiling n 2 0. 

b. Brick-red, amorphous 

c. Yellow plates 

(Schocli, Am. Ch. J 1903, 29. 337.) 

Yellow pi lies. 

Decomp bv hot IPO, NojCOa or NaOH-f 
Aq Sol. in KHCO,+Aq Insol. m cold dil. 
HNO a (Tarugi ) 

4HgO, HgCl 2 Deeomp by H a O. Not 
decomp, by alcohol (Arctowsld, Z. anorg. 
1895, 9. 178.) 

■ Two mortifications 

A. Yellow plates. 

Easily sol. m acids. Insol. in alcohol anti 
etliei. Deconip by KOH. (Dukelsla, 
anorg. 1900, 49. 336 ) 

B. Brown, amorphous. 

Easily sol. in acids Decomp by KOH. 

Insol in alcohol and other. (Dukelsla, 
Z. anorg. 3906, 49. 336 ) 

5IIgO, HgCU. < Millon.) 

Docs not exist (Thummel ) 

6HgO, HgCl;. Does not exist. (T.) 

+IDO Insol in cold IRO, (Roucher, A 
ch (3) 27. 353 ) 

Does not exist (T.) 

7HgO, 4HgCl2 (Roucher.) 

Does not exist. (T) 


Mercuromercuric oxychloride, Hg,OCl 
Min Tcrhngmitc. 

Decomp, by HC1 and HNO,. 

Slowly dccomp. by cold acetic acid when 
powdered. (Hillebrand and Schallei, J. 
Am. Cliem Soc. 1907, 29. 1190 ) 


Mercuric strontium oxychloride, HgO. SrCb 
+6H2O. 

Decomp, by H 2 0. (Andr4, C R. 104. 431 ) 

Mercuric oxyfluonde, HgO, HgF 2 -t-HjO 
Deeomp by H 2 0. Sol in dil HNO»+Aq. 
(Finkener ) 


Mercuric oxyiodide, 3HgO, Hgl 2 . 

Deeomp. by H 2 0. Solan HI +Aq. (Weyl, 
Pogg. 131. 524 ) 

Mercuric oxyphosphide, Hg 6 P 2 0 4 . 

Deeomp. by HjO, (Paitheil and van 
Haaren, Arch. Pharm. 1900, 238. 35.) 

Mercuric oxyselenide, 2HgSe, HgO. 

Easily sol. in aqua regia. (Uelsmann, A. 
116. 122.) 


Mercury phosphide, Hg 3 P 2 . 

Insol. in IDO, HNO,, or HCl+Aq Easily 
I m aqua regia. (Granger, C. R. 115. 229.) 
Hg,P 4 . (Granger, C N. 1898, 77. 229.) 


Mercury phosphochloride, P 2 Hg 3 , 3HgCl 2 + 
3H 2 0. 

See Dnnercuriphosphonium mercuric 
chloride. 


Mercury phosphosulphide, 2HgS, P2S. 

IlgS, PjS. 

2HgS, P 2 S 3 . (Berzelius ) 

3HgS, P2SS. (Baudrimont, C R. 65. 323.) 
2HgS, P 2 S 3 (Berzelius, A. 47. 256.) 

Mercuric selenide, HgSe. 

Sol. in cold aqua regia when crystalline 
When precipitated shows the same properties 
towards solvents as mercuric sulphide (Reeb 
J. Pharm. (4) 9. 173.) 

Mm. Tilmannile Sol. only m aqua regia. 

Mercuric seleaochloride, 2HgSe, HgCl 2 
Insol in boding HC1, HNO s , or IRS0.+ 
Aq. Easily sol. m aqua regia and a mixture 
of IRS0 4 and cone. HNO,+Aq. (Uelsmann, 
J B. 1860. 92.) 


Mercurous sulphide, Hg s S. 

Insol m H 2 0, dd. HNO,, hot NJROH, or 
(NH 4 ) 2 S+Aq. Sol m KOH -|-Aq with separa- 
tion of Hg. (Rose.) 

Does not exist; only mixtures of Hg and 
HgS aio formed. (Barfoed, J. pr. 93. 230.) 

See also Baskerville, J, Am Chem. Soc. 
1903, 26. 799.) 

Not attacked by HNO, below 0°, but at- 
tacked by dd UNO, and HCl+Aq when 
temp is increased Sol m Na 2 S or Ix.S but 
Hg soon ppta (Antony and Sestmi, Gazz. 
ch it 1894, 24, (1) 194 ) 

Mercuric sulphide, HgS. 

Insol in H,0. 

Pptd as a brown coloration in presence of 
20,000 pts HoO, and as a green coloration m 
presence of 40,000 pts H 2 0 (Lassaigne.) 

Much less sol m H2O than Ag 2 S or Cu 2 S. 
(Bodlander, Z. pliys. Ch. 1898, 27. 64.) 

1 1. HaO dissolves 0.05 X 10- 8 mols HgS at 
18°. (Weigel, Z. phys. Ch. 1907 68. 294.) 

Sol in cold cone., and in hot dil HI+Aq or 
HBr+Aq. (Kekuld, A. Suppl 2. 101.) Very 
si. deeomp. by hot cone HCl+Aq. Not at- 
tacked by hot HNO a +Aq Sol. m cold aqua 

Tot attacked by +-N HNO, or +-N HNO, 
+4-N n.,SO, at ord. temp, even after many 
days. By action of a mixture of equal volumes 
of 4-N HNO, and cone. H 2 S0 4 , there was 
shght action on pptd. HgS after 14, more 
action after 62 days. If HgS is boiled with 
the 4-N acids, oxidation takes place most 
rapidly with 4-N HN0 3 , then the mixture 
66 7% 4-N H 2 S0 4 +33.3% 4r-N HNO,, then 
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33.3% 4r-N H2SO4+66 7% 4-N HNO,, and 
Ins'tlv 4-N H2SO4 alone. (Moore, J. Am. 
Chem Soc 1911, 33. 1094.) 

Cold cone. H2SO4 does not attack red or 
black HgS, but they are attacked by hot acid. 
(Berthelot, A. eh 1898, (7) 14. 198.) 

Freshly pptd HgS is msol. in dll KCN+ 
Aq (Berthelot ) 

Sol. m K«S+Aq, but readily only in pres- 
ence of fiec alkali (Brunner, Pogg 15. 596.) 
Insol in boiling KOH+Aq. 

Sol in KSH 01 NaSH+Aq Veiy si sol. 
in cold yellow (NH 4 ) 2 S+Aq. Inaol. in KCN 
orNa 2 S20 3 +Aq. (Fresemus.) 

Easily sol. in cone. Na 2 S or K2S +Aq, 
even m absence of KOH or NaOH. Insol. m 
(NH 4 ) 2 S+Aq. Sol in CaS, BaS, or SrS+Aq. 
Insol. m NaSH or KSH+Aq. (de Komnck, 
Z. angew. Ch. 1891. 51.) 

Solubility in NaSH is very small in com- 
paiison with that in Na a S+Aq. (Knox, 
Trans Faraday. Soc 1908, 4. 30 ) 

Solubility m BaS is practically equal to 
thatmNa2S. (Knox.) 

All cryst modifications are sol. in cone 
KjS and m cone. Na 2 S+Aq. (Allen and 
Crenshaw, Am J Soi 1912, (4) 34. 368.) 

Sol. m potassium thioearbonate+Aq. 
(Rosenbladt, Z. anal. 26. 15 ) 

Sol in alkali sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
and -stannates. (Stoich, B 16. 2015.) 

1 1. BaS2H 2 +Aq containing 50 g. Ba dis- 
solves no HgS in the cold, but 50-60 g at 
40-50° 

Insol m liquid NH,. (Gore, Am. Ch. J. 
1898, 20. 829 ) 

Insol in acetone. (Eidmann, C C 1899, 
II. 1014 ) 

Insol. in pyridine, (Schroeder, Dissert 
1901.) 

Insol, in ethyl acetate. (Naumann, B. 
1910, 43. 314.) 

Exists m a colloidal state, sol. in H a O. 
(Wmnsmger, BuU. Soc. (2) 49. 452.) 

Min. Cmnabm. Insol. in H 2 0, alcohol, 
dll. acids, or alkaline solutions. 

Decomp by hot dil HNO,+Aq. Not 
decomp, by HCl+Aq, but easily by hot 
H2SO4 or aqua regia. Easily sol in CuCl 2 + 
Aq. (Karsten.) 

Sol in a mixture of Na 2 S and NaOH when 
present m the proportion of HgS : 2Na2S 

Sol. m pure Na 2 S+Aq or in mixtures of 
Na 2 S and NaSH+Aq. Insol. in cold NaSH + 
Aq, but sol on warmmg with evolution of 
H2S. (Becker, Sill. Am, J (3) 33. 199 ) 

Insol in acetone. (Krug and M’Elroy.) 

Cinnabar is easily sol. in 20% HBr+Aq. 
(Rising and Lenher, J. Am. Chem. Soc. 1896, 
18. 960 

Sol. m S2CI2. (Smith, J. Am. Chem. Soc. 
1898, 20. 291 ) 


Mercuric platinum sulphide. 

See Sulphoplatlnate, mercuric. 


Mercuric potassium sulphide, K 2 S, 2HgS. 

Decomp, into its constituents by H 2 0; de- 
comp. by HC1, and HNO,+Aq, and by hot 
KOH, and NIROH+Aq. (Schneider, Pogg. 
127. 488.) 

K 2 S, HgS+5H 2 0. Decomp, by H a O or 
alkalies. (Weber, Pogg. 97. 76 ) 

H-H a O. (Ditte.) 

+7H 2 0. Sol in K 2 S+Aq (Ditte, C. R. 

98. 1271.) 

K 2 S, 5HgS+6H 2 0. Easily decomp, by 
H 2 0. (Ditte.) 

Mercuric sodium sulphide, HgS, Na 2 S+ 
8H 2 0. 

Deoomp by H 2 0 or alkahes 
5HgS, 2Na 2 S+3H 2 0. Decomp, by H 2 0. 
(Knox, Trans. Faraday Soc. 1908, 4. 36.) 


Mercuric sulphobromide, 2HgS, HgBr 2 . 

Insol. m H 2 0 Not attacked by boiling 
HNO, or H,S0 4 . (Rose.) 


Mercuric sulphochloride, 2HgS, HgCl 2 . 

Insol m H 2 0, cold or hot, dil. or cono. 
HNO,, H2SO4, or HCl+Aq. (Rose, Pogg. 18. 
59.) 

Decomp, by hot aqua regia. 

By boning with oil. HNO,, H 2 S0 4 and 
HC1, Hg ana Cl go mto solution. (Hamers, 
Dissert. 1906.) 

Insol. m H 2 0 and H 2 SO.,. Partly sol. in 
HC1 and HNO,; easily sol in aqua regia, 
xander, Dissert 1899.) 

>1 in aqua regia. (Denig&s, Bull. Soc. 
1916, (4) 17. 356.) 

3HgS, HgCl 2 . Properties as the above 
oomp. (Poleck and Goereki, B. 21. 2415.) 
4HgS, HgCl 2 . As above. (P. and G ) 
5HgS, HgCl 2 . As above. (P. and G.) 
Insol in alkali sulphides and in fuming 
HNO,; decomp, by NaOBr+Aq and by 
KOH. (Bodroux, C. R. 1900, 130. 1399.) 

SI. sol. m solutions of alkali sulphides unless 
heated, (Berzelius ) 

Easily sol. in alkali sulphides +Aq; slowly 
sol. in alkahes or alkali hydrosulphides+Aq. 
(Atterberg, J. B. 1873. 258.) 

Mercurous sulphotetrachloride, Hg 2 SCl<. 

Decomp, by H 2 0 with separation of S, 
HgCl 2 going mto solution. (Capitaine, J. 
Pharm. 25. 625.) 


Mercuric sulphofluoride, 2HgS, HgF 2 . 

Decomp, by boiling H,0 N ot decomp, by 
hot HC1 or HNO,+Aq, but gives HF with 
hot H 2 S0 4 +Aq. (Rose, Pogg. 13. 66.) 


Mercury sulphorMmide, HgN 2 S, NH a . 
Ppt. (Ruff, B. 1904, 37. 1585.) 


Mercuric sulphoiodide, HgS, Hgl 2 . 

Ppt. (Rammdsberg, Pogg. 48. 175.) 
2HgS, Hgl 2 . (Palm, C. C. 1863. 121 ) 
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Insol. in min. acids with exception of aqua 
regia. (Ilmneis, Dissert. 1906.) 

Mercuric sulphoiodide ammonia, 2HgS, 
Ilgls, NHj. 

(Foerater, Ch. Z. 1895, 19. 1895.) 

Mercuric telluride, HgTe. 

Min. Cnlorwlnile. Sol m boiling IiNO a + 
Aq with separation of H 2 TeO a . 

Metastannic acid. 

See Stannic acid. 

Molybdatoiodic acid. 

See Molybdoiodic acid. 


Molybdenum amide, OH.Mo0 2 .NH 2 . 

Very unstable. Insol. m abs, alcohol. 
(Fleck, Z. anorg. 1894, 7. 353 ) 

Molybdenum amide nitride, Mo 5 Ni»H 4 = 
4MoN a , Mo(NH a ) 2 . 

Not attacked by HC1, or dil. HNO s +Aq 
(Uhrlaub.) 

Molybdenum amidochloride, Mo 2 (NH 2 )sCIj 
I nsol. in H 2 0 and dil. aoids. (Rosenheim, 
Z. anorg. 1905, 46. 317.) 

Molybdenum amidochloride ammonia, 
Moa(NHs) s Clj, 10NH S . 

Unstable m the air. (Rosenheim, Z. anorg. 
1905, 46. 319 ) 


Molybdenum, Mo 

Not attacked by HC1, HF, or dil. H a S0 4 + 
Aq. Sol. in cone. H3SO4. very easily sol. in 
aqua 1 egia. Oxidised by HNO a +Aq either to 
molybdenum oxide, winch dissolves in HNOj, 
or, if IINO3 is in excess, to molybdic acid, 
which remains undissolved. 

Attacked by HNO a +Aq containing 3-70% 
HNOj, but only Blowly by 70% acid, with 
formation of insol. wlnte powder; much more 
vigorously by 50% acid, m winch case a clear 
solution is formed, (Montemartmi, Gazz. ch 
it. 22. 384 ) 

Not attacked by alkalies +Aq. (Bucholz, 
Schei. J. 9. 485.) 

With a sp gr 9.01, the motal is malleable 
and sol in a mixture of IIF and HNOj, sol 
in fused KC10 a (Moissan, Bull. 80 c. 1895, 
(3) 13. 986 ) 

Ductile Mo is moderately quickly attacked 
by HNOj, H s SO, and HCI (Fink, Met 
Chem. Eng 1910,8.341) 

Not immediately attacked by cold dil 
HNOj. Not attacked by dil and none 
H s S 04 . Boiling dil HCl+Aq does not ^ at- 
tack; cone, dissolves traces by long heating. 
Sol. m aqua regia. (Lederer, Dissort. 1911.) 

Dil. HCI dissolves 20,3% Mo at 110° in 
18 In's. More slowly sol. in HCI (sp. gr 


Insol. in dil. H E S04 at 110°. Slowly sol 
in cone. H 2 SO 4 (sp. gr. 1.82) at 110 °, rapidly 
sol. at 200°-250° 

Slowly sol. in cone. HNO a (sp. gr. 1.40), 
rapidly sol. m dil. HNO a (sp. gr 1.15). 

Rapidly sol. in hot aqua regia. Insol. in 
hot or cold HF. (Ruder, J. Am Chem. Soc 
1912, 34. 388 ) 

Insol. in KOH+Aq. Sol. in fused KOH. 
(Ruder, J. Am. Chem. Soc, 1912, 34. 389.) 

Insol. in liquid NH a . (Franklin, Am. Ch. 
J. 1898, 20. 828.) 


Molybdenum boride, Mo a B 4 . 

Moderately attacked by hot oonc. aoids 
and vigorously by hot aqua regia. (Tucker 
and Moody, Chem. Soc. 1902, 81. 17.) 

Molybdenum rfibromide, MoBr a = Mo a Br 4 Br 2 
See Bromomolybdenum bromide. 

Molybdenum /nbromide, MoBr a . 

Not docomp by H a O, Boiling cono. HCI, 
and cold dil HNO a +Aq do not attack appre- 
ciably. Dil alkalies act slowly, but decomp, 
with separation of Mo s O a on boiling. (Blom- 
strand, J. pr. 82. 435 ) 

Molybdenum (e/rubromide, MoBr, 

» deliquescent, and easily sol. in 
imstrand, J, pr. 82. 433 ) 

Molybdenum bromochloride, etc. 

See Bromomolybdenum chloride, etc. 

Molybdenum bronze. 

See Molybdate molybdenum oxide, sodium. 

Molybdenum carbide, Mo a C. 

Inaol. in HNOs. (Moissan, Bull. Soc. 
1895, (3) 13. 967 ) 

MoC. Does not deoomp. H 2 0 even at 
509-600°. Slowly attacked by hot HCI, HF 
and hot cone. H 2 S0 4 . Easily decomp, by 
HNO a . Not attacked by NaOH+Aq or 
KOH+Aq. (Moissan and Hoffmann, C. R. 
1904, 138. 1559.) 

Molybdenum carbonyl, Mo(CO) 0 . 

Quickly attacked by bromine. Sol. m 
ether or benzene. (Mond, Hirtz and Cowap, 
Chem. Soc. 1910, 97. 808.) 


Molybdenum acichloride. Molybdenum cfcchloride, MoCl a =Mo a CI 4 Cl a . 

See Molybdenyl chloride. ( See Chloromolybdenum chloride. 
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Molybdenum trichloride, M0CI3. 

Insol. in H a O or boiling cone. HCl+Aq 
T5asilv sol, especially when heated, in HNO a 
+Aq. So f in H 2 S0 4 Decomp, by NH 4 OH, 
KOH, or NaOH+Aq 
SI. sol. in alcohol. (Leichti and Kempe ) 
Practically insol m alcohol and ether 
(Hampe, Ch. Z. 1888, 12. 5 ) 

Molybdenum tetrachloride, M0CI4. 

Deliquescent. Hisses with little H a O, but 
only partly sol in more H a O. Only si. sol in 
cone HCl+Aq. Sol. in H 2 S0 4 or HNO s + 
Aq. Pai'tly sol. m alcohol and ethei . (Xiechti 
and Kempe.) 

Molybdenum peu/ochlonde, MoClj. 

Very deliquescent Sol. in H 2 0 with ex- 
treme evolution of heat. Sol. m HC1, HNO«, 
01'H 2 SO4+An 

When freshly prepared, is incompletely sol 
in H s O, but after standing is easily sol. with 
hissing (Kalischer, Dissert 1902.) 

Sol. m a small amt ofeono IiCl. (Hampe, 
Ch. Z. 1888, 12. 5 ) 

Sol. m absolute alcohol or ether (Lieohti 
and Kempe.) 

Sol. m CHCI3 and m CCI4. Sol with hissing 
in many 'organic solvents (ethers, alcohols, 
ketones, aldehydes, acids, acid esters, aoia 
anhydrides, amines) Sol m cinnamic alde- 
hyde (Kalischer, Disseit 1902.) 

Molybdenum hydroxyl chloride, Mo(OH) 2 Cl 2 . 

Easily sol. m H a O. (Debray, C. R. 46. 

1101 .) 


SI sol in cone HC1. (Henderson, Proc. 
Clipm. Soc. 1903, 19. 245.) 

Molybdenum rubidium chloride, Rb 2 MoCl6 
+H 2 0 

Sol in HsO. Nearly insol. m alcohol and 
ether. (Chilesotti, C C. 1903, II. 652 ) 

Molybdenum /««<« chloride- mtrogen sul- 
phide, M0CI5, N1S4. 

Decomp, in moist air (Davis, Chem Soo. 
1900, 89, (2) 1675.) 

Molybdenum /leuafluoride, MoF a , 

Decomp by a httle H 2 0 with separation 
of blue oxide Sol in large amount of H 2 0 
formmg a colorless solution. 

Absorbed by alkalies and NHiOH+Aq. 
(Ruff, B 1907,40.2930) 

Molybdenum fluoride with ME. 

See Fluomolybdate, M. 

Molybdenum potassium /nfluoride (?). 
Precipitate Sol. in HCl+Aq. 

Molybdenum potassium ieirafluoride (?) 

SI sol. in H 2 0. (Berzelius.) 

Molybdenum seagitihydroxide, Mo a O a H a . 

Difficultly sol. in acids. Insol. in KOH, 
NaOH, NH4OH, or K a CO a +Aq Somewhat 
sol. in (NH 4 ) 2 C03+Aq, but pptd. 6n boilmg. 
(Berzehus.) 


Molybdenum hydroxide, Mo 8 O a , 6H 2 0. 

Easily sol m H 2 0. Insol. in CaCl a , 
NH4CI, or NaCl+Aq SI. sol in alcohol. 


Sol. m H 2 0. 

M0CI4, 2PCl a . Sol m H 2 0. (Cronander, 
Bull Soo. (2) 19. 500.) 

Molybdenum phosphorus pentachloride, 
Mods, PCb. 

Easily decomp. (Smith and Sargent, Z. 
anorg. 1894, 6. 386.) 


Molybdenum dfhydroxide, MoO s , eH 2 0. 

Slowly and not abundantly sol. in H a O, 
from which it is precipitatod by NH4CI and 
other salts Gelatinises by standing in closed 
vessels or by evaporating on the air. Sol. in 
the ordinary acids. Insol. in KOH. or NaOH 
+Aq Sol. in alkali carbonates +Aq. 


Molybdenum phosphoryl chloride, Mods, 

Decomp, by H 8 0; msol. in CS 2 : sol. m 
C a H a and CHClj. 

Molybdenum trichloride potassium chloride. 

Efflorescent. Decomp, with H a O. (Ber- 
zehus ) 

Mod., 3KC1. Very sol. m H 2 0. Nearly 
msol. in alcohol and ether. (Chilesotti, C. C. 
1903, II. 662 ) 

+2H a O. Fairly easily sol. m cold H a O 
without any apparent decomp. Decomp, in 
aqueous solution, slowly m the cold but 
rapidly on boiling. This decomp, is pre- 
vented by the presence of HC1. < 


Molybdenum (feiodide, MoI a . 

Insol. in H 2 0 and alcohol. SI. attacked 
by cold H 2 S04 or HNO s . (Guichard, A. 
eh. 1901, (7) 23. 607 ) 

SI. decomp. H a O at ordinary temp. Slowly 
sol. in H a S0 4 and HNO a . (Gmchard, C. R. 
1896, 123. 822.) 

Molybdenum ielraiodide (?). 

Completely sol. in water. (Berzelius.) 
Molybdenum nitride, Mo a N a , and Mo a N 4 
(Uhrlaub.) 

See Molybdenum amide. 

Mo a N a . (Rosenheim, Z anorg. 1905, 46. 
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only as hydroxide (Bloinstrand, J. I Clj+Aq (Muthmann) 
1 Mo»0» Sol in 


Molybdenum srxqiu oxide, Mo 2 0 3 
Itisol m acids or alkalies 
See Molybdenum sraga/hydroxlde. 

Molybdenum dioxide, MoO» 

Insol in IIC1 or IIF+Aq. SI sol in cone 
H 2 SOi HNOj oxidises to Mo0 3 Not at- 
tacked by KOH+Aq ( TJllik, A 144.227.) 

SI sol mKHC«HA+Aq. 

Molybdenum /noxide, Mo0 3 
Sol in 500 pts. cold, and much less hot H«0 
(Bueholz ) 

Sol. m !)00 pts. hot H s O (Hatchett ) 

Sol, m 570 pts. cold, and much less hot H»0. 
(Dumas.) 


Mo 3 0 3 Sol in H a O. (Muthmann A 
238. 108 ) ’ 

Mm Ilsemnnmte (?). 

+5H 2 0. Moderately sol. m H 2 0. (Mar- 
chetti, Z. anorg. 1899, 19. 393.) 

MojOj. (v. d. Pfordton, B 15. 1925.) 

Molybdenum /noxide ammonia, MoO s , 3NH 3 . 

Unstable in air. Very sol. in H 2 0 with 
evolution of ammonia. (Rosenheim, Z 
anorg. 1906, 60. 303.) 

3MoO a , NH a + J-fjHsO Tine composition 
of commercial molybdic acid. (Klason, B 
1901, 34. 156 ) 

NH,iH 3 Mo 50 i 2 . Very si. sol in cold, easily 
sol. m hot HsO with partial decomp. (Klason 
B. 1901, 34. 156.) 

3MoO„, 3NH s +7H 2 0 = (NH4) 3 H 3 Mo s 0 1 , 
+4H 2 0 True composition of Rammelsberg’s 


Sol in aeids before ignition. Insol. in acids, 3(NH 4 ) 2 0, 7 Mo 0 3 -|-12H 2 0. (Klason, 
liut si. sol. m acid potassium tartiate+Aq 1901, 34, 155.) 

after ignition. Sol. in alkalies 01 alkali car- 4Mo0 3 , NH 3 +CH»0. Very si sol m 1 


bonates+Aq 
Sol 111 NH 4 OH+Aq 
See uho Molybdic acid. 

Mm, MolyMilc. Sol. m HCi+Aq 

Molybdenum oxide, Mo 2 0 5 . 

tt orl ln 3 S ° 4 and HC1 > wd y si sol- i 
H 2 fe0 4 (Klason, B. 1901, 34. 151 ) 


4Mo0 3 , NH 3 +6H 2 0. Very si sol. m cold, 
very easily sol in hot H 2 0. An insol. modi- 
fication with less H 2 0 gradually cryst out. 
(Myhus, B. 1903, 36. 639.) 

4MoO s , 2NHs+3H 2 0. (Klason, B. 1901, 
34. 156.) 

6MoO a , 3NH 3 +5H 2 0. Very si. sol. in 
cold, more easily sol. in hot H 2 0, with partial 
decomp (Klosom B, 1901, 34. 156.) 


T +, 3H =° ® sol. m H 2 0 (2 g m 1 1). 12MoO a , 3NH 3 +12H a 6. (IHason, B. 

Insol m NHiCl-j-Aq. Insol in caustic al- 1901, 34. 158 ) 

kalies, somewhat sol. m NH 4 OH. Much 12MoO„ 3NH S , 12H 2 0+3Mo0 3 , 8H s O. 
more sol in M 2 C0 3 +Aq and m (NH 4 ) 2 C0 3 + Moderately sol m boiling H a O. (Klason ) 
M- (Klason, B. 1901, 34. 150.) 15MoO a , 3NH S +6H 2 0. Insol m H a O 

Mo 4 Om+3H 2 0. (Smith and Oberholtzer, (IUason) 

Z. anorg 1893, 4. 243.) 4MoO,, Mo0 2 , 2NH 3 +7H 2 0. Slowly sol. 

_ Mo 4 On-)-6H 2 0. Sol m H 2 0. (Bailhache, m HjO; fauly stable, gradually decomp, by 
G- R. 1901, 133. 1212.) dil. acids (Hofmann, Z. anorg. 1896, 12. 


C. R. 1901, 133. 1212.) ‘ ’ dil. acicls (Hofmann, Z. an 

MoA 4 -|-6H 2 0 Very sol in IlaO (Guich- 280.) 
ard, C. R. 1900, 131. 410 ) 

,„JhE 07 P ao - Sol. * n HsO. (Junius, Z. anorg Molybdenum /noxide ammonia hydrogen 
19 05, 46. 447.) pel oxide, lSMoO s , 14NH S , 3H 2 0 2 -f 

mw%°Ou+21H 2 0=Mo 2 0 3 , 18 Mo 0 2 + 18H a O. 

+An°' i Ri aSlly S rl ‘.om’w Ksol. m NH 4 C1 Sol. in H 2 0 Sp gr of s 


+ M , iiS35jgiS^MM ) oo.+ 1 - 488 '* 1174 - ®ai:so6.) 

*■>. TSSSSSL 

It is probable that the five blue oxides of nr i tj - , , 

molybdenum described by Klason (B 34 Mo ybdenum ox y c Monde. 

148, 158) and Bailhache aie either the blue Sce Molybdenyl chloride. 

oxide Mo 6 Oi 4 prepared by the author or mix- , . . _ 

tures of this compd. with molybdenum tri- Molybdenum oxyfluonde. 

03ade - (Guichard, C. R. 1902, 134. 173.) See Molybdenyl fluoride. 

VI' ]K Not att acked by ammonia, easily 


Molybdenum oxyfluonde. 
See Molybdenyl fluoride. 


oxidised bv HN0 3 -f-Aq. Not attacked by Molybdenum oxyfluoride with MF. 

HG1 or H 2 Sp 4 +Aq. (Kohler, A. 110. 276.) See Fluoxymolybdate, M, and Fluoxyhypo- 
, ‘ 13 MosOa, according to Wshler, molybdate, M. 

but Muthmann (A. 238. 108) has shown that 

correct formula is Mo 6 0i 2 . Molybdenum phosphide, Mo 2 P 2 . 

, i N w 00 a ? k . ed bolI 'ng alkalies, HC1, or Gradually sol m hot HN0 3 +Aq. (Wdhler 
dil. H 2 R0 4 -(-Aq. Sol. m cone. H 2 SOi. with and Rautenberer. A 109. 374.1 
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Molybdenum selenide, MoSe 3 . 

Not obtained pure. (Uelsmann, A. 116. 
125) 


Molybdenum silicide. 

Sol in HF; only very si sol in other acids 
(Warren, C. N. 1898, 78. 319 ) 

MoSi 2 Insol in all mm acids; sol. in a 
warm mixture of HF+HNO3. (Defacqz, 
C. R. 1907, 144. 1425 ) 

Insol m mm. acids, sol. in HF+HNO3 
Unattacked by 10-20% KOH+Aq De- 
comp. by fused NaOH. (Honigschmid, M 
1907, 28. 1020.) 

Not attacked by boiling HN0 3 , aqua regia 
or HF. (Watts, Trans. Am. FUectrochem. 
Soc. 1906, 9. 106 ) 

M02S13. (Vigouroux, C. R 129. 1238.) 


Molybdenum disulphide, MoS 2 . 

Insol m H2O. Easily sol m aqua regia 
Easily oxidised by HNO a Sol in boiling 
HsS0 4 SI. attacked by KOH+Aq (Ber- 
zelius.) 

Min. Molybdenite. SoJ. in HN0 3 -|-Aq, 
with sepai’ation of MoO s ; sol. m aqua legia, 
very si sol. m H 2 S0 4 


Molybdenum bisulphide, MoSs. 

Somewhat sol in H 2 0, especially if hot, but 
pptd by an acid Difficultly sol except when 
boded with KOH+Aq. SI. sol. in solutions 
of alkali sulphides unless heated. (Berzelius.) 

Easily sol. m alkali sulphides +Aq; slowly 
sol. in alkalies or alkali hydrosulphides +Aq 
(Atterberg, J, B. 1873. 258 ) 


Molybdenum Abasulphide, MoS 4 
Not decomp, by hot H 2 0 or acids 
SI. sol. m cold alkah sulphides +Aq, but 
easily by boiling. (Berzelius.) 

Insol in liquid NH 8 . (Gore, Am Ch J 
1898, 20. 828.) 


Molybdenum sesgiusulphide, Mo 2 S 3 
Insol. in HC1 and H 2 S0 4 ; sol. in hot cone. 
HNO s and aqua regia (Guichard, C. R 
1900, 130. 1380 

Molybdenum sulphide with MS. 

See Sulphomolybdate, M. 

Molybenum sulphochloride, Mo 6 S 8 Cl9 
Insol. m H 2 0 and alkalies Slowly sol. m 
cone HNO s (Smith and Oberholtzer, Z 
anorg. 1894, 6. 67.) 

Molybdenyl monamide, NH 4 Mo0 4 or 
MoO/^+HX). 

(Rosenheim, Z anorg. 1905, 46. 318.) 


Molybdenyl bromide, Mo0 2 Br 2 . 

Dehquescent, and sol. in H 2 0 with slight 
evolution of heat. 

Mo 2 0 3 Br 4 Unstable in ah' (Smith and 
Oberholtzer, Z anorg. 4. 23G ) 

Molybdenyl potassium bromide, MoOBr 3 , 
2KBr. 

(Weinland, Z anorg 1905, 44. 109.) 
MoOBra, KBr+2H 2 0. (Wcmland, Z. 
anorg 1905, 44. 110 ) 


Molybdenyl rubidium bromide, MoOBr 3 , 
2RbBi 

(Weinland, Z. anorg 1905, 44. 108.) 


Molydenyl chloride, Mo0 2 C1 2 . 

Sol. in H 2 0 and alcohol 
Abundantly sol. m abs. alcohol. Not very 
sol. m abs ether (Hampe, Ch. Z. 1888, 12. 
23.) 

+H 2 0 Composition settled by mol. wt. 
determinations Dissociates m alcohol and 
in H 2 0. (Vaudenberghe, Z. anorg. 1895, 10. 


with violent action. More H 2 0 decomposes 
(Ptlttbach, A 201. 123.) 

Formula is Mo90 8 Cl a2 , accordmg to Blom- 
strand (J pr. 71. 460) 

Mo 2 0 3 C1 4 < Puttbach, l c ) 

Mo 2 O a Cl«. Dehquescent Sol. m H 2 0 with 
very slight evolution of heat and subsequent 
formation of precipitate. (Blomstrand ) 

Sol. in acids (Puttbach, A 201. 129.) 
Mo 2 OsC1j. Deliquescent, and sol m H 2 0. 
(Blomstrand.) 

MoaOtCla. Insol. m HC1 and cold H 2 S0 4 . 
Sol in hot H 2 S0 4 and HNOa. (Ptlttbach, A. 
201. 123.) 

MojOjCL Difficultly sol. m HC1 Easily 
sol. in HNO a , and alkalies+Aq. (Ptlttbach ) 


Molybdenyl potassium chloride, Mo0 2 Cla, 
KC1+H 2 0. 

(Weinland, Z. anorg 1905, 44. 97 ) 

+2HoO. (Weinland, Z anorg 1905, 44. 
96) 

6Mo0 2 Cl 2 , 2KC1+6H 2 0. (Weinland, Z. 
anorg. 1905, 44. 97.) 

M0OCI3, 2KC1+2H 2 0. SohinHjO (Nor- 
denskjold, B. 1901, 34. 1573 ) 

Ppt (Henderson, Proc. Chem Soc. 1903, 
19. 246.) 


Molybdenyl rubidium chloride, Mo0 2 Cl 2 , 
RbCl+II 2 0. 

Mo 0 2 C1 2 , 2RbCl. (Weinland, Z. anorg. 
1906, 44. 95.) 

MoOCla, 2RbCl SI. sol in H 2 0. Less sol. 
than Ii salt (Nordenskjdld, B. 1901, 34. 
1573.) 
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Molybdenyl fluoride, MoO>Fs. 

Decomp. rapidly m moist air. (Schulze, 
pr. ( 2 ) 21 . 442 ) 

Very hydlubcopu; Sol in a little HsO p 
mg a blue solution, in more 1 14) givui| 
colmlcss solution 

Sol in AsC’h, SiOI 4 , SOjCls and PCI 3 . On 
wanning these solutions, gas is evolved 
Inaol m toluene. Neailv insol. in ether, 
CHClj, CC1 4 , and CS, Sol ‘111 waim pyridine 
and in ethyl and methvl alcohol (Ruff, B 
1907, 40. 2934 ) 

M 0 OF 4 . Very hydroscopic. Decomp by 
IT 2 0 and cone H»R0 4 Decomp by alcohol 
Sol. m c tli ci and CHCla with evolution of gas 
Insol m toluene Very si. sol m benzene 
and CSs (Ruff, B 1907, 40. 2932 ) 

MosOaFj. Deliquescent. Easily sol. m 
+Aq, not in HjO. (Smith and Oberholtzer ) 

Molybdenyl fluoride with MF. , 

See Fluoxyxnolybdate, M, n nd Fluoxyhypo- 
molybdate, M. 

Molybdenyl hydroxide, MoQ(OH) s 
2g are sol, in 1000 cc H 2 0; insol. m H a O+ 
NH4CI; only si sol. in NH 4 OH and alkah 
carbonates +Aq. (Klasan, B 1901, 34. 151.) 


I Very sol. in H 2 0. (Mylius, B 1903, 36, 
63S.) 


Solubility of MoO s , 2H 2 0 m H«0. 
1000 g H 2 0 dissolve g. M 0 O 3 at fc°. 


18 


50 2 
54 


1.066 

1 856 

2 638 
4.761 
0 360 
6 873 
7.855 


11 258 

12 057 
17 274 
20 550 
20 904 

20 920 

21 064 


(Rosenheim and Bertheim, Z. anorg. 1903, 34. 
430.) 


Solubility of MoOs, 2HiO m ammonium salts 
-l-Aq at' t°. 

1000 g. of the solvent dissolve g MoOj. 


Solvent j 


G MoOs 

10% (NH 4 ),S0 4 

10 % nii 4 hso 4 

0,0 fi 

19 27 

31.5 

27 53 

41 8 

34 36 

“ 

49 7 

37 69 


Molybdic acid, 1I 2 Mo 0 4 , 
fUllik, A. 144. 217.) 

Nearly insol, in H 8 0. (Vmer, C R. 106. 
601.) 

Very sparingly sol. in cold H 2 0 , more sol. 
in hot HjO. (Rosenheim and Bertheim, Z 
anorg. 1903, 34. 435 ) 


1000 g. H2O dissolve g. M 0 O 3 . 


G.M 


14 8 

15 2 

24 6 

25 6 
30.3 
36 0 


2 117 
2 131 
2 619 
2 089 

2 973 

3 085 
3 295 


42 0 
45 0 
52 0 
00 0 
70 0 
80 0 


(p modification), M 0 O 3 , H 2 0. From 
MoOs, 2H a O at 60°-70°. (Rosenheim and 
Davidaohn.) 


Insol. in liquid NH S . (Franklin, Am. Ch 
J. 1898, 20. 828.) 

Easily sol. in H 2 S0 4 . (Ruegenberg and 
Smith, J. Am. Chem. Soc. 1900, 22. 772.) 

H.MoO,. Sol. in H 2 O and acids. (Mil- 
lingk.) 


(Rosenheim and Davidsohn, Z. anorg, 1903, 
37. 315.) 


HjMoOd (?). Known only in solution. 
H 2 M 02 O 7 Easily sol. in H s O. (Ulhlt.) 
H 3 Mo 4 Ou. Easily sol in HsO. (U ) 
HjMosOjs. Easily sol in HsO (U ) 
Molybdic acid also exists in a colloidal 
modification, sol. in H a O. (Graham, C R. 
59. 174.) 

Molybdates. 

The normal molybdates of the alkali metals 
are easily sol in HsO, while the others are 
si. sol or insol therein 
The (nmolybdates are si. sol m cold, but 
very easily sol. in hot H a O. 

The tell amolybdates are easily sol. m H 2 0. 

Aluminum molybdate, AlioMosOsi. 
Precipitate. (Gentele, J. pr. 81. 414.) 
Contains aluminum hydroxide and sul- 
phate. (Struve, J. pr. 61. 441.) 

Aluminum ammonium molybdate. 

See Alummlcomolybdate, ammonium. 

Aluminum barium molybdate. 

Spv Aluminicomolybdate, barium. 

Ammonium molybdate, (NH 4 ) 2 Mo0 4 . 

Efflorescent through loss of NH 3 ; decomp. 
by H a O into acid salt. (Svanbeig and Struve.) 

Insol. in liquid NHv (Franklin, Am, Ch. 
J. 1898, 20. 826 ) 
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(NBD2M02O7. Sol. in H a O 
+H.O = NH 4 HMo0 4 . Sol. m H 2 0 Sol. 
in 2-3 pts H 2 0 (Brandes, Mauro, Gazz 

oh. it. 18. 120 ) 

( NHi)bMo; 02 4 +4H 2 0. (Commercial am- 
monium molybdate ) 

Not efflorescent. Sol. in H 2 0. (Delafon- 
taine, N. Arch. Sc ph. nat. 23. 17.) 
Accoiding to Struve and Berlin = 
fNH 4 ) 4 Mo 5 Oi7 H-3H 2 0 
Accordmg to Marignac and Ddffs = 
(NH 4 )HMo0 4 . The true composition of 
commercial ammomum molybdate is 
(NH 4 )i 0 Moi 2 O 4 i, (Junius, Z. anorg 1905, 
46. 428 ) 

+12H 2 0. More sol. than the above. 
(Rammelsberg, Pogg. 127. 298 ) 

Insol in acetone. (Krug and M’Elroy, J 
Anal. Appl. Ch 6. 184 ) 

(NH 4 )ioMoi 2 0 4 i. True formula for com- 
mercial ammonium molybdate (Sand and 
Eisenlohr, Z. anorg 1907, 62. 6S ) 

+7IT2O (Junius, Z anorg. 1905, 46. 428.) 
(NH 4 ) 4 Mo 6 0 17 +H 2 0 (Jean, (j. R. 78. 
436.) 

(NH 4 ) 2 Mo 2 Oi 2 +H 2 0 Very difficultly sol. 
m cold, easily sol m hot H a O (Berlin, J. pr. 
49. 445.) 

Easily sol m NH 4 OH+Aq. (Ivammerer, 
J. pr. (2) 6. 358.) 

(NH 4 ) 2 0, 4Mo 0 3 Practically msol. in 
cold, si sol m hot H 2 0. (Westphal, Dissert. 
1995.) 

+2H 2 0, Vei’y difficultly sol in cold, 
lather easily sol. in hot H 2 0. (Berlin ) 

100 cc. H 2 0 dissolve 3.5200 g. at 15°; sp 
gr. = 1.03, 3.6711 g. at 18°, sp gr =1 04; 
4.5901 g at 32°; sp gr. = 1 05 (Wempe, Z. 
anorg. 1912, 78. 258.) 

+2J^H 2 0. (Junius, Z. anorg. 1905, 46. 

('NH 4 ) 2 0, 8Mo0 2 -fl3H 2 0. (Rosenheim, 
Z. anorg. 1897, 16. 188.) 

(NH,)A 9Mo 0 2 +17H,0. (Westphal, 
Dissert. 1896.) 

See also Molybdenum li mxide ammonia. 


Ammonium barium molybdate, 

3(NH 4 ) 2 0, 3BaO, 14 Mo 0 8 +12H„0. 
(Westphal, Dissert. 1895.) 

Ammomum bismuth molybdate, 
NH 4 Bi(Mo0 4 ) 2 . 

(Riederer, J. Am. Chem, Soc. 1903, 26. 
914.) 

Ammomum cadmium molybdate ammonia, 
(NH 4 ) 2 Cd(Mo0 4 ) 2 , 2NH S . 

Decomp, by H 2 0. 

Sol. in dil NH 4 OH+Aq. (Briggs, Chem. 
Soc. 1904, 86. 674 ) 1 

Ammonium cerium molybdate, 
(NH 4 ) 6 CeMoi 4 0 48 +24H a O 
Sol. in H a O. (Barbiei'i, C. A. 1909. 293 ) I 


Ammonium chromic molybdate. 

See Chromicomolybdate, ammonium. 


Ammonium cobaltous molybdate, 

3(NH 4 ) 2 0, 7Mo0 3 , 3CoO, 7Mu0 2 + !H 2 0 
5[3(NH 4 ) 2 0, 7Mo0 3 ], 7[3CoO, 7Mo0 3 ]+ 
.cH 2 0 

+ 2g(NH 4 ) 2 0, 7MoO s ], 3[3CoO, 7MoO s j 
+ 3g(NH 4 ) 2 °, 7Mo0 3 ], 5[3CoO, 7MoO„] 


3(NH 4 ) 2 0, 7MoO s , 5[3 CoO, 7MoO s ]+ 
rH a O. 

ll^HO^ 4 )' 0 ’ 6Mo0s1 ’ 5[2Co0 > 5 MoO s ] + 
4(NH 4 ) 2 0, 2 CoO, 15MoO 3 +20H 2 O. 
(Marckwald, Disseit 1896.) 


Ammomum cobaltous molybdate ammoma, 
(NH 4 ) 2 Co(Mo0 4 ) 2 , 2NH 3 
Decomp by H 2 0 

Sol. in dil. NH 4 OH+Aq. (Briggs, Chem. 
Soc. 1904, 86. 674.) 

Ammonium cobaltic molybdate. 

See Cobaltimolybdate, ammomum. 

Ammonium cupric molybdate. (NH 4 ) 2 0, CuO, 
5Mo0 3 +9H 2 0 ’ 

SI. sol. m cold, sol. in boding H a O without 
decomp (Stiuve.) 

Ammonium cupnc molybdate ammonia, 
(NH 4 ) 2 Cu(Mo 0 4 ) 2 , 2NH 3 
Sol in dd NH 4 OH+Aq. 

Decomp, by H a O. (Briggs, Chem. Soc. 
1904, 86. 073.) 


Ammonium ferric molybdate, 3(NH 4 ) 2 Mo 2 0 7 , 
Fe 2 (MoO 4 )„-|-20H 2 O. 

Sol. in HuO. (Struve.) 

See also Ferricomolybdate, ammomum. 

Ammonium lanthanum molybdate, 
(NH 4 )oLa 2 Mo 14 0 18 +24H 2 0. • 

Sol. in H 2 0. (Barbien, C. A 1909. 293.) 


Ammonium lithium molybdate, NH 4 LiMo0 4 

+H 2 0. 

(Traube, N. Jahi-b Miner 1894, 1. 194.) 


Ammonium magnesium molybdate, (NH 4 ) 2 0, 
MgO, 2 Mo 0 3 +2H 2 0 = (NH 4 ) 2 Mo0 4 , 
MgMo0 4 +2H 2 0. 

Easdy sol. in H 2 0 (Ulhk, A. 144. 344.) 


Ammonium manganous molybdate, 
2(NH 4 ) 2 0, MnO, 3Mo0 3 -|-6H 2 0. 
Decomp, by boiling H 2 0. (Marckwald. 
Dissert. 1896.) 

(NH 4 ) a O, 2MnO, 6MoO s +16H a O. De- 
comp by boiling H 2 0. (Marckwald, Dissert. 

1896.) 
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(NIL) a O, 3MnO, 6 Mo0 s + 16H 3 0 ,De- 
comp hy boiling H%0. (Marckwald, Dissert. 

1895.) 

3(NIL)A 2MnO, 12Mo0 3 +22HA 
(Murcl™ aid, Dissert 189B.) 

Ammonium manganic molybdate. 

Sec Permanganomolybdate ammonium. 

Ammonium mercunc molybdate. 

Sol. in HCl+Aq Sol. in boding NH 4 C1+ 
Ag^sepiwatmg out T on cooling. Sol. m hot 


,+Aq. (Hirzel ) 

Ammonium molybdenum molybdate, 

(NIL) A 2MoO,, 4 MoOjH- 9H s O 
Easily sol. in ILO, but the solution soon 
becomes cloudy (Rammclsberg, Pogg 127. 
291.) 

Ammonium neodymium molybdate, 
(NIL).NdMoO>«+12HA 
Ppt (Barbieu, C C 1911, I. 1043.) 

Ammonium nickel molybdate, 

(NIL)sO, 3Ni(), 0MoO,+26HA 
Very si. sol, m cold, sol m hot H 2 0 with- 
out decomp. (Marckwald, Dissert. 1895.) 

3(NEJ s O, 2NiO, 10MoO,+14H,O. Very 
si. sol. in cold, sol. in hot H 2 0 without de- 
comp. (Marckwald, Dissoit. 1895.) 

5(NIL)A 3NiO, 16MoO a +16H a O. (Hall, 
J. Am. Chem Soc. 1907, 20, 702 ) 

6(NH 4 )A 3NiO, 16 MoO,+ 29H 2 0. Very 
si sol in cold, sol m hot H 2 0 without dc- 
comp. (Marckwald, Dissert. 1896.) 

8(NH,) A 6N1O, 3lMoO a +63HjO. Very 
si. sol, in cold, sol. in hot H2O without de- 
comp (Maickwald, Dissert. 1896.) 

3(NH 4 ),0, 9NiO 34MoOa-f-120H 2 O Very 
si, sol. m cold, easily sol. m hot H»0 without 
decomp, (Maickwald, Dissert 1895.) 

Ammonium nickelic molybdate. 

See Nickelunolybdate, ammonium. 

Ammonium mckel hydrogen molybdate, 
(NIL) 4 Ho[Ni(Mo0 4 ) 0 ] +5H a O 
See Nickelomolybdate, ammonium hydro- 
gen. 

Ammonium praseodymium molybdate, 
(NHOiPrMoOai-f 12H a O 
Ppt. (Barbieri, C. A 1911. 1884.) 

Ammonium samarium molybdate, 

(NHi) aSmMoOsi + 12H A 
Ppt. (Barbieri, C. A. 1911. 1884 ) 


Ammonium thorium molybdate. 

Sec Thoromolybdate, ammonium. 

Ammonium titanium molybdate. 

See Titanomolybdate, ammonium. 

Ammonium vanadium molybdate. 

See Vanadiomolybdate, ammonium. 

Ammonium zinc molybdate. 

Sol in IIA (Beizehus ) 

Ammonium zirconium molybdate. 

See ZIrconomolybdate, ammonium. 

Ammonium molybdate hydrogen dioxide, 
ISMoOa, 7(NH<)A 3H 2 0s+11H 2 0. 
Sol. in H,0. (Barwald, B. 17. 1206 ) 

Barium molybdate, basic, 2BaO, M0O3+ 
H 2 0(?). 

Insol. in H 2 0. Sol. in dil, HCl+Aq or 
HNOa+Aq. (Heine, J. pr. 9. 204.) 

Barium molybdate, BaMoO<. 

Difficultly sol m H 2 0; sol. in dil HC1, and 
HNOa+Aq (Svanberg and Struve.) 

Sol. in 17,200 pts H S 0 at 23°. More sol. m 
NILNOa+Aq than m H 2 0. (Smith and 
Bradbury, B. 24. 2930.) 

+3H 2 0 (Westpbal, Dissert. 1896.) 
BaMoaOis+3H 2 0. 81 sol m HA 
Ba 3 Mo0 2 4+9HA Appreciably sol m 
HA (Jorgensen ) 

According to Svanberg and Struve* 
Ba 2 Mo 6 0, +6H,0. 

+12H 2 0 or 5BaO, 12MoOa+20H s O. 
(Junius, Z auorg. 1905, 46. 433.) 

+22H 2 0 Ppt (Westplial, Dissert. 

1895.) 

BaO, 4MoOa+3^HA Ppt. (Wempe, Z. 
anorg. 1912, 78. 320.) 

+12HA Ppt. (Rosenheim, Z. anorg. 
1913, 79. 299.) 

BaMoA8+4H 2 0. Insol. in cold or hot 
H 2 0 or HNO a +A.q Extremely shghtly de- 
comp. by H 2 S0 4 , or H 2 S0 4 +HN0 3 , or HC1+ 
Aq (Svanberg and Struve.) 


Ammonium sodium molybdate, 7(NH 4 ) 2 0, 
2Na a O, 21MoO s +15H 2 0 (7). 

Easily sol. m H 2 0. (Delafontame, J. pr. 
95. 136 ) ‘ 

7(NH 4 ) 2 9, 3Na 2 0, 25Mo0 3 +30H 2 0 (?). 
(Delafontaine.) 


Insol in cold, apparently deoomp by hot 
HA a small part dissolving, and the rest 
forming an msol, residue (Ullik, A. 144. 
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+14H 2 0. Insol. in cold and hot H a O. 
(Wempe, Z anorg. 1912, 78. 320.) 

1 BaO, 8MoOj+17H a O. (Felix, Dissert 
1912.) 

Barium chromic molybdate. 

See Chromicomolybdate, barium. 

Barium cobaltic molybdate. 

See Cobaltimolybdate, barium. 

Barium manganic molybdate. 

See Permanganomolybdate, ' barium. 

Barium nickelic molybdate. 

See Nickelimolybdate, barium. 

Barium mckel hydrogen molybdate, 
Ba 2 H 8 [Ni(Mo0 4 ) 8 ] +10H 2 O. 

See Nickelomolybdate, barium hydrogen. 

Barium vanadium molybdate. 

See Vanadiomolybdate, barium. 

Barium molybdate hydrogen dioxide, 8BaO, 
19MoO s , 2H 2 0 2 +13H 2 0. 

Precipitate. (Barwald.) 

Bismuth molybdate, Bi 2 0 2 , 3MoO s . 

Somewhat sol in H 2 0. Sol in 600 pts. 
H s O and m the stronger acids (Richter.) 

Bromomolybdenum molybdate. 

See under Bromomolybdenum comps. 
Cadmium molybdate, CdMo0 4 . 

Insol. in H 2 0; sol in NH 4 OH+Aq, KCN+ 
Aq, or acids (Smith and Bradbury, B. 24. 
2390.) 

CdO, H 2 0, 8MoOa+6H a O. Decomp, by 
boiling with H 2 0. (Wempe, Z. anorg. 1912, 
78. 323.) 

Csesium molybdate, Cs 2 0, 3MoO«+H 2 0. 

(Ephraim and Herschflnkel, Z. anorg 
1909, 64. 270 ) 

Cs 2 0, 6Mo0 8 +3H 2 0. (Ephraim and 

Herschfinkel, Z. anorg. 1909, 64. 270.) 

+3J^H s O Very si. sol. in cold, easily sol 
in hot H 2 0. (Wempe, Dissert 1911.) 

2Cs 2 0, 5Mo0 8 +5H 2 0. (Ephraim and 

Herschfinkel, Z. anorg. 1909, 64. 271.) 

3Cs 2 0, 10MoO s + 3H 2 O (Ephraim and 

Herschfinkel, Z. anorg 1909, 64. 271.) 

Cs 2 0, 16MoO a +8H 2 0. (Ephraim and 

Herschfinkel, Z. anorg. 1009, 64. 271.) 

3Cs 2 0, 10MoO 8 +3H 2 O (Ephraim and 

Herschfinkel, Z. anorg. 1909, 64. 271.) 

Cassium teframolybdate, Cs 2 0, 4MoO». 

Only si. sol. in. H 2 0. (Muthmann, B 
1898, 31. 1841.) 

+2H a O. SI sol. in H 2 0. (Muthmann, 
B. 1898, 31. 1841.) 


+3H»0 Easily sol. in cold or hot H a O. 
(Wempe, Z anorg. 1912, 78. 317.) 

+5H 2 0 Very sol in cold and hot H 2 0, 
(Wempe, Dissert 1911.) 

Cs 2 0, M0O3, Cs 2 0, 3MoO s +4.6H 2 0. Sol 
m H 2 0. (Wempe, Z. anorg. 1912, 78. 317 ) 

Caesium^ paramolybdate, 6Cs s O, 12MoO s + 

Efflorescent. Easily sol. m H a O (Wempe, 
Z. anorg. 1912, 78. 317.) 

Calcium molybdate, CaMo0 4 . 

Insol precipitate (Ullik.) 

SI sol. in H 2 0; insol m alcohol. (Smith 
and Bradbunr, B 24. 2930 ) 

+H a O (Westphal, Dissert. 1896.) 
-j-2H 2 0. (Westphal, Dissert. 1896.) 
+6H 2 0. Difficultly sol in cold, easily in 
hot H 2 0. (Ullik, A. 144. 231.) 
CaMo 4 Oia+9H 2 0 Easily sol m cold H 2 0. 
CaO, 2H 2 0, I2M0O3+2IH2O. Efflores- 
cent. SI. sol. in cold, easily sol. m hot H 2 0. 
(Wempe ) 

Calcium hydrogen teti omolybdate, 
CaH 2 (Mo 4 Oi 8 ) 2 +17H 2 0. 

SI. sol in cold, easily sol in hot H 2 0 with 
decomp (Ullik ) 

+16H 2 0. Insol. in cold, difficultly sol. in 
hot H 2 0 (Wempe, Z. anorg. 1912, 78. 318.) 

Cerium molybdate, Ce 2 (Mo0 4 ) a . 

Precipitate. Insol in H 2 0, sol. in acids. 
(Cossa, B. 19. 536 R) 

Chromic molybdate. 

Insol. m H 2 0, but sol. m acids. Sol inNH 4 
molybdate+Aq (Berzehus.) 

See also Chromicomolybdic acid. 

Chromic molybdate, mth M. molybdate. 

See Chromicomolybdate. M. 

Cobaltous molybdate, CoMo0 4 
Decomp by alkalies and strong acids. 
(Berzehus ) 

+H a O. SI. sol. m pure, easily sol. m acidi- 
fied H 2 0. (Coloriano, Bull. Soc. (2) 60. 
461 ) 

CoO, 2 Mo0 8 +2H 2 0. (Marokwald, Dis- 
sert. 1896.) 

6J<jH 2 0. SI sol in H a O. (Marckwald ) 
CoMo 2 Om+10H 2 O. Very si. sol. in cold, 
but very easily sol. m hot H 2 0. (Ullik, W. 
A. B 66, 2.767.) 

Cobaltic potassium molybdate. 

See Cobaltimolybdate, potassium. 

Cobaltous sodium molybdate, 

Na 2 0, 2CoO, 6Mo0 8 -(-18H 2 0. 
(Marokwald, Dissert. 1896.) 

2Na 2 0, CoO, 7MoO 8 +20H 2 O. Sol. in 
oold H a O without decomp Decomp, on 
heating. (Marckwald ) 
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.jNitjO, 2CuO, 12MoO a +27H 2 0. (Marck- 
wald.) 

3Na s O, 3CoO, 14MoO a +50H 2 O. Sol in 
much cold II 2 0. (Marckwald.) 

■lNttjO, OCuO, 25Mo0 a +GSH 2 0. (Maick- 
wald.) 


a ,H 2 0. (Sonnenschein, J. pr 63. 


Insol m H,0, (Struve, J. B. 1864. 350.) 

Cupric molybdate, CuMoCL 
SI. sol. iu H»0; decomp. by acids and 
alkaline solutions. 

CuMoiOio+GJ jHjO Easily sol in cold 
H a O. (Lfllik, A. 144. 233.) 

-j-OIIjO. Vcrv si sol. m cold, and ex- 
traordinarily easily sol. m hot IIjO (Ullik ) 

Cupric molybdate ammonia, 

CuMolL, 2NH a +H a O. 

Gives off NH3 at ord temp. Decomp, 
by H a O. 

Sol. in dil. NUiOH+Aq fiom winch it can 
be cryst. (Briggs, Chem. Soc. 1004, 86. 674 ) 
C11M0O4, 4NH a . Decomp. by H a O Sol. 
in dil. NHhOH-fAq (Jorgensen, Ch Z 
Repei t. 1S90, 20. 225.) 

Dldymium molybdate, DiiCMoOJa, 

Ppt. Insol. m H a O. (Cossa, B 19. 53GR ) 
DijOa, 6MoO a -j-3H a O(?) Precipitate. 
(Smith ) 

Glucmum molybdate, basic, 2G10, MoO a + 
3H 2 0 

Nearly insol. in H a O. (Atterberg, J. B. 
1873. 258 ) 

Glucinum molybdate, GIO, MoO a +2H 2 0 
1 Sol in II 2 0 with decomp. (Rosenheim, 
Z. anorg. 1897, 16. 307.) 

GIM0O4, MoO a -ftHjO. Easily sol. in 
H 2 0. (Atterberg.) 

Gold (auric) molybdate (?). 

SI. sol. in HjO. Sol. in HC1, and HNO a + 
Aq. (Richter.) 

Hydroxylamine potassium molybdate. 
Mo0 4 H 2 (NH a O) a (NH 2 OK). 

Easily sol. in H a O;pptd by alcohol. (Hof- 
mann, A. 1899, 309. 324.) 

Indium molybdate, In 2 (Mo04) a +2H 2 0. 

Ppt. Insol. in H 2 0. 

Easily sol in HC1. (Renz, B. 1901, 34. 
2765.) 


Iron (ferrous) molybdate, FeMoCb. 
Insol m H»0. (Schultze, A. 126. 55 ) 


Nearly msol. 111 H 2 0 Slowly sol. in cold, 
easily m hot HC1, 01 HNO a +Aq Dil, acids 
gradually dissolve out Fe a O a in the cold. 
When ignited, difficultly sol. m all solvents. 
(Stemnoker.) 

Fe,O a , 5MoO a +16H a O Very si. sol. in 
II 2 0. (Struve, J. B 1854. 34G ) 

2Fe 2 O a , 7MoO a +34H a O Ppt. (Hall, J. 
Am. Chem Soc 1907, 29. 704 ) 

Ferric potassium molybdate, Fe 2 O a , 3K 2 0, 
12MoO a +20H 5 O =3K 2 Mo 2 0 7 , 
Fca(Mo 2 O,) a +20H 2 O. 

Sol, in H 2 0. (Struve ) 


Lanthanum molybdate, LaH a (Mo04) s = 
La 2 O a , MoO a +3H a O, (?) 

Precipitate. (Smith ) 

Lead molybdate, PbMoCL. 

Insol ur H»0. Sol in warm HNO a +Aq; 
decomp. by Hs-SCL) sol in cone. HC1+ Aq, or 
KOH+Aq 

Mm. Wulfcmle As above. 

Lithium molybdate, Li 2 Mo0 4 

Moderately sol. m cold, and only si. more 
sol m hot H 2 0 (Ephraim, Z, anorg 1909, 
64. 259.) 

+V.II5O. Easily sol. in H a O. 

5Li s O, 5MoO a -|-2H a O. 46 13 g. are present 
in 100 ccm. of the aqueous solution at 20°, 
and sp. gr, of the solution = 1.44, (Wempe, 
Z. anoig. 1912, 78. 309.) 

Li 2 0, 2M0O3+5H2O, Sol. m cold, easily 
sol m hot H 2 0. (Eplu'aim, Z. anorg. 1909, 
64. 258.) 

Li 2 0, 3MoO a +H 2 0 Easily sol. m waim 
H a O. (Wempe, Dissert. 1911.) 

+4H a O. (Wempe.) 

+4J4H5O. (Wempe ) 

+7H 2 0. Nearly msol in cold, sol. in 
hot H 2 0. (Ephraim, Z. anorg 1909, 64. 

18 ) 

2Li 2 0, 3MoO a . SI sol. in H 2 0. (Ephraim, 
Z. anorg 1909, 64. 258.) 


Sol. m H 2 0. (Rosenheim, Z anorg. 1897, 

15. 181.) 

+28H a O Easily sol. in cold and hot H a O. 
(Ephraim, Z. anorg. 1909, 64. 258.) 

Lithium teh amolybdate, Li a O, 4Mo0 3 +7H 2 0. 

Sol. in cold H 2 0. (Ephraim. Z. anorg. 
1909, 64. 258.) 

Li 2 0, H 2 0, 8MoO a + 10H 2 O. Easily sol. 
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in hot HsO, (Wempe, Z. anorg 1912, 78. 

3 °LiiO, 3H a O, 16 Mo0 8 +6J^H 2 0. Easily 
sol m warm H 2 0. (Wempe, Z. anorg. 1912, 
78. 308.) 

Lithium potassium molybdate, KLiMo0 4 + 
H a O. 

(Traube, N. Jahrb. Mmer, 1894, 1, 194.) 

Magnesium molybdate, MgMo0 4 
Min. Belonesia. 

Insol in HCl+Aq. (Scacchi, Zeit. Kryst. 
1888, 14. 523.) 

+5H 2 0, Easily sol. m cold, but still more 
sol. in hot HsO. (Delafontame.) 

Sol. in 12-15 pts cold HsO. (Brandes ) 
+7H 2 0. Easily sol, m hot or cold HaO 

(I MgMo s O , 9 +lOHsO. Difficultly sol. in 

cold, very easily in hot HjO. (Ullik.) 

Magnesium pommolybdate, Mg8Mo 7 0 24 + 
20HsO. 

Qiute sol. in cold, more easdy m hot II 2 0 
(Ullik ) 

Magnesium lelramolybdate, 

MgO, HsO, 8 Mo0 3 +19H s O. 

Magnesium hydrogen telraxn.olybia.te, 
MgH 2 (Mo 4 0 18 ) 2 +19H 2 0 
Easily sol. m cold H a 0. (Ullik, A, 144. 
335.) 

SI. sol. in cold, easily boI. in hot HsO. 
(Wempe, Dissert. 1911.) 

+20HsO. Ppt. (Wempe, Z. anorg. 1912, 
78. 323.) 

Magnesium hydrogen ociomolybdate, 
MgHs(Mo 8 Os 5 )s+29HsO. 

Veiy difficultly sol. m cold, very easily sol 
in hot HsO (Ullik, W. A. B. 00, 2. 314.) 

Magnesium potassium molybdate, MgMo0 4 , 
K 2 Mo0 4 +2H 2 0. 

Slowly sol m cold, easily in hot HsO. 
(Ullik, A. 144. 343 ) 

Manganous molybdate, MnMo0 4 +H 2 0. 

Insol. m H 2 0. SI sol. in pure, easily sol. 
in acidified H a O Decomp by alkalies or 
alkali carbonates + Aq. (Coloriano, Bull. Soc, 
(2) 60. 451.) 

+ 6 /sH 2 0. (Marckwald, Dissert. 1896.) 
+10H 2 O. (Marckwald ) 

Manganic potassium molybdate. 

See Permanganomolybdate, potassium. 
Manganic silver molybdate. 

See Permanganomolybdate, silver. 
Mercurous molybdate, Hg 2 Mo 2 0 7 , 

Decomp, by H 2 0. (Struve, J. B. 1764. 
350,) 


Sol m 600-600 pts. H a O; decomp, by 
HNOa+Aq (Hatchett.) 

Molybdenum molybdate. 

See Molybdenum oxides, Mo,0 7 , Mo 4 O 0| 


Neodymium molybdate, Nd 2 (Mo0 4 ) s 
Very si. sol. m HjO 
1 pt. is sol. m 53790 pts. H 2 0 at 28°. 

1 “ “ “ “ 32466 “ H»0 . “ 75°. 
(Hitchcock, J. Am Chem. Soc. 1895, 17. 532.) 

Nickel molybdate, NiMo0 4 + 2 /sH 2 0, + 8 / 4 H a O 
and +5H a O. 

(Marckwald, Dissert. 1896.) 
NiO,3MoO„+18H a O. SI sol m cold; easdy 
sol in hot H a O. (Marckwald.) 

5NiO, 14MoO, +5711,0. and +70H 2 O. 
SI. sol m cold; easily sol. in not H 2 0. (Marok- 
wald) 

Nickel potasshun molybdate, 3NiO, 5K 2 0 
16MoO s +21H 2 0 

Can be cryst. from H 2 0 (Hall, J. Am. 
Chem. Soc 1907,29.701.) 

Nlckellc potassium molybdate. 

See Nlckelunolybdate, potassium. 

Nickel potassium hydrogen molybdate, 
K 4 H,[Ni(Mo0 4 ),]+5H 2 0. 

See Nickelomolybdate, potassium hydro- 
gen. 

Nickel sodium molybdate, 2NiO, Na a O, 
6MoO,+17H 2 0. 

Sol in cold H a O without decomp, but de- 
comp. on warming, (Marckwald, Dissert. 

1896.) 

Nickel molybdate ammonia, NiMo0 4 , 2NH 3 
+H a O 

Decomp, by H 2 0. (Sonnenschein, J. pr. 
63. 341.) 

Potassium molybdate, KjMo0 4 . 

’ Deliquescent m moist air. Very sol. in 
H a O. Insol. in alcohol. (Svanberg and' 
Stiuve, J. pr. 44. 266 ) 

184 6 grams are sol m 100 grams H a O at 
25° (Amadori, C. A. 1912. 2878.) 

Solubility of K 2 Mo0 4 +K 2 S0 4 at 25°. 

G. per 100 g HaO G por 100 g, H a O 

KaSO, K»MoOt KjS 0 4 KiMoO. 

0 184 6 1.60 99,49 

0 46 180 7 2.13 45.89 

0 72 177. 3 95 17 48 

0 98 127 2 8.55 4 73 

1 27 107.5 12.10 0 

(Amadori, Att. acc, Line. 1912, 21, I 467, 
667.) 
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+ ! i'HjO Easily sol. m H«0 (Wempe, 
Dissert. 1911.1 

K a O, SMoOt + 13H .0 Easily sol m 

warm II. O (Wcmpr. Dissert 1911.) 

KjO, lOMoOa+OIIaO Nearly insol in 
hot and wild II»0. 100 g. 1L.0 dissolve 

0,682 g at 100° (Felix, Dissert. 1912.) 

+ 15II a O Sol m Hot). (Felix) 

5K s O, 12MoO a -f8II 2 0, SI sol in cold 
H 2 0 (Junius, Z anorg 1005, 46. 430 ) 

Potassium (rimolybdate, K 2 Mo 3 Oi<i 

Difficultly sol in cold, but much more easily 
in hot HjO. When ignited is absolutely insol 
in H 2 0. (Svanberg and Struve ) 

+2HnO. (Junius, Z anoig 1005, 46. 439.) 
SI. sol. in cold, easily sol in hot H«0 
(Wempe, Dissert. 1911.) 

-K^HnO. Easily sol in H.O (Wempe, 
Dissert 1911.) 

+3IIjO, Very si. sol. in cold, more easily 
sol. m hot 11,0. (Wempe, Dissert 1911.) 

+11II/). Practically insol. in H 2 0. 
(Westphnl, Dissert. 1896.) 

Potassium hydrogen (e(rumolybdate, 

K 0 n ,[ H a (Moj0 7 )o|+ 1SH.0 

SI. sol. in cold H.O Deeomp by boiling 
H.O (Rosenheim, Z anorg. 1913, 79. 29S ) 
ICHMojOis-f-OHsO. Decomp by H 2 0 
(Ullik.) 


Potassium nnramolybdate, K 6 Mov0 24 -f 
4H 2 0. 

Decomp even by cold H 2 0 (Delafon- 
tame ) 

Formula is IC s Moi,0si+6H 2 O, according to 
Svanberg mid Struve (?) 

Potassium selenium molybdate. 

See Selenomolybdate, potassium. 

Potassium sodium molybdate, Iv 2 Mo0 4 , 
2Na 2 Mo0 4 +14H 2 0 

Very easily sol. in cold, still more easily in 
hot H 2 0 (Delafontame.) 

Potassium vanadium molybdate. 

See Vanadiomolybdate, potassium. 

Potassium zinc molybdate. 

Sol. in H»0. (Beizelius.) 

Potassium molybdate hydrogen dioxide, 
6K 2 0, 16Mo0 8 , 4Ho0 2 +13H 2 0. 

Sol in H 2 0. (Brirwald, C. C. 1886. 424 ) 


Praseodymium molybdate, Pr a (Mo0 4 ) 3 
Very si sol in H 2 0. 

I pt is sol m 05820 pts H 2 0 at 23° 
l “ “ “ “ 09S00 » “ “ 75°. 

(Hitohcoek, J Am. Chem. Soc. 1895, 17. 
530.) 

Rubidium molybdate, Rb 2 f>, Mo0 3 . 

Hygroscopic (Ephuum, Z anorg 1909, 
64. 203 ) 

Rb 2 0, 2Mo0 3 +2H 2 0 Easily sol m 1 1,0. 
(Ephraim, Z anorg 1909, 64. 263.) 

RbcMo 7 0 2 i-l-4II 2 0 Veiy si, sol, in cold, 
much more easily sol in hot II 2 0 f Dela- 
fontame, N Arch Sc phys. nat. 30. 233 ) 
(Ephraim, Z anorg 1909, 64. 263 ) 
-MV 3 H 3 O (Wempe, Dissert. 1911.) 
2Rb»0, 7Mo0 3 +5H 2 0. Very si. sol. in 
cold, very easily sol. in hot H 2 0. (Wempe.) 

5Rb 2 0, 7 Mo 0 3 +14H 2 0. (Ephraim and 
Ilcrsehfinkel, Z. anorg. 1909, 64 268.) 

3Rb 2 0, SMo 0 3 +6H 2 0 (Ephraim and 
Ilcrsehfinkel, Z. anorg 1909, 64. 269 ) 

5Rb 2 0, 12 Mo 0 3 +H 2 0. 100 cc H 2 0 dis- 
solve 1 941 g. at 21°. (Wempe, Z anorg, 
1912, 78. 258 ) 

Rb a O, 3Mo0 3 . Insol. m H 2 0 (Muth- 
mann, B. 1898, 81. 1839.) 

+H2O (Muthmann, B 1898, 31. 1839 ) 
4-3H 2 0 SI sol in cold, easily sol. m hot 
H 2 0 (Wempe, Dissert. 1911.) 

6}'2H 2 0 (Ephraim and Heischfinkel, Z. 
anorg 1909,64.269.) 

2Rb«0, 3MoO s +4H a O. SI. sol m cold, 
easily in hot H 2 0. (Wempe, Dissert. 1911.) 

Rb 2 0, 4Mo0 3 . Difficultly sol in cold, 
easily in hot H 2 0. (Wempe, Z. anorg. 1912, 
78. 312 ) 

+ !^H 2 0 Practically msol m H 2 0. Very 
sol by addition of NHi. (Ephraim and 
Heischfinkel, Z anorg 1909, 64. 206 ) 

+2 5H 2 0 Insol. in H 2 0 (Ephraim, Z 
anorg. 1909, 64. 263 ) 

-|-4H 2 0 Sol in cold, more easily sol in 
hot H 2 0. (Wempe, Z anorg 1912, 78. 312.) 

Rb 2 0, MoOs, Rb 2 0, 3MoO,+6H s O Sol 
in cold or hot H 2 0 (Wempe, Z anorg 1912, 
78.312.) 

Rb 2 0, H a O, 8 Mo 0 3 -|-3H 2 0. Difficultly 
sol m cold, easily in hot H 2 0 (Wempe, Z 
anorg 1912, 78. 312.) 

Rb a O, llMoOs+5 5HjO. Ppt. (Ephiaim, 
Z anoig. 1909, 64. 263 ) 

Rb 2 0, 13Mo0s+4H 2 0. Ppt (Ephraim.) 
Rb 2 0, 1SMo0 3 . Ppt. (Ephraim ) 


Samarium molybdate, Sm 2 (Mo0 4 ) 3 , 
Insol in H 2 0. (Clove.) 


Potassium molybdate sulphocyanide, KSCN, 
K„Mo,0,o+4H 2 0. 

Decomp, by H 2 0. Sol. in dll HCl+Aq 
(Pochard, C. R. 1894, 118. 806.) 


Samarium sodium molybdate, 
Na 2 Sm 2 (Mo0 4 ) 4 . 

Insol. m H 2 0. Easily sol. 
HN0 3 +Aq. (Cleve.) 


warm dil. 
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Silver (argentous) molybdate, Ag t O, 2MoO a 
Sol m HNOa+Aq. IvOH+Aq dissolves 
nnd AkjO separates out. Not deeomp. 
by dH. NHiOH+Aq. (Wohler and Rauten- 

^Does’mA'eflst. (Muthmann, B. 20. 983) 
Silver (argentic) molybdate, Ag 8 Mo0 4 . 

Somewhat sol in H 2 0, less when HN0 3 is 
present (Richter) 

Very si. sol. in puio H 2 0; easily sol m 
HjO acidulated with HNO s . (Struve and 

^Sohin IvCN or NaOH+Aq. (Smith and 

Br lS y 2Mo0 3 . SI. sol. in H 2 0. Sol in 
KCN+Aq. (Jumus, Dissert 1905.) 

2Ag 2 0, 5MoOj. Somewhat sol. m H a O 
(Svanberg and Struve, J. R 1847-48. 412 ) 
Ag s O, 4MoOs+6H 2 0 SI sol in H 2 0 with 
decomp (Wempe, Z anorg 1912, 78. 322.) 

Silver thorium molybdate. 

See Thoromolybdate, silver. 

Silver molybdate ammonia, Ag 2 Mo0 4 , 4NH 3 . 

Sol. in HsO with rapid decomposition 
(Widmann, Bull Soc. (2) 20. 64 ) 

Silver molybdate hydrogen dioxide, 13Ag s O, 
2H 2 0 2j 32Mo0 3 . 

Ppt, (Bai'wald, B. 17. 1206 ) 

Sodium molybdate, Na 2 Mo0 4 . 

Anhydrous. Easily and completely sol. 

HaO. 

-j-2H s O. Sol in H 2 0. 

+10H 2 O. Efflorescent. 

Solubihty in H 2 0 at t° 


Solid phase 


Na 2 MoO 4 ,10 2 HO| 
Na 2 Mo0 4; 2H 2 0 


100 


■ss 


20 72 
18 54 
17 70 
17 70 


13 67 


(Funic, B 1900, 33. 3699 ) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790.) 

Na 2 Mo 2 0 7 After ignition, very difficultly 
sol. m cold, and very slowly sol. m hot H 2 0 
(Svanberg and Struve ) 

+H 2 0. Easily sol. in II 2 0. 


+3J^H 2 0. Easily sol in cold or hot H 2 0 
(Wempe, Disseit 1911.) 

+4H a O Easily and completely sol. in 
cold H a O (Ullik ) 

+6)4H 2 0. SI sol in cold, very easily sol. 
hot II 2 0. (Wempe, Dissert 1911.) 

+7II 2 0. Difficultly sol in cold II 2 0, but 
more easily than the coriesponding K salt. 
100 pts. H 2 0 dissolve 3 878 pts at 20° and 
13.7 pts at 100° (Ullik, A 144. 244.) 

+9H 2 0 Easily sol. m cold, very easily 
1. m hot H 2 0 (Wempe.) 

+11H 2 0 (Junius, Z. anorg. 1905, 46. 
437.) 

3Na 2 0, 7MoO s Easily sol in cold, very 
easdy sol in hot H 2 0 COtfc, Dissert 1911.) 
+20H 2 O (Westphal, Dissert 1895.) 
+22H s O Efflorescent Easily sol. in 
H 2 0 (Ullik, A 144.219) 

Na 2 0, 8Mo0 3 +J^H 2 0 Very boI m cold 
■ hot H 2 0. (Wempe, Dissert 1911.) 

+4H 2 0. Insol. m H s O (Ullik, W A B. 
60, 2. 312.) 

+I5H 2 0. (Rosenheim, Z. anorg 1897, 15. 

8) 

Na 2 0, 10 MoO 3 +6II 2 O Very si. sol in 
H 2 0 100 g H 2 0 dissolve 0 842 g. at 100°. 

(Felix, Dissert 1912.) 

+7H 2 0 (Felix.) Nearly msol m hot and 
cold H 2 0. (Rosenheim, Z anorg. 1903, 37. 
323) 

+I2H 2 0 Difficultly sol in H a O 
+21H 2 0. Abundantly but slowly sol. m 
cold H 2 0 =NaHNa 6 Oi„+10H 2 O (Ullik.) 

5Na 2 0, 12Mo0 3 -(-8H 2 0 SI. sol hi cold, 
easily sol in hot H 2 0 (Wempe, Dissert. 
1911.) 

+20H 2 O SI. sol in cold, easily sol. in 
hot H 2 0 (Wempe, Dissert. 1911.) 

+36H 2 0. (Junius, Z anorg. 1905, 46. 436.) 
-)-44H 2 0. SI. sol m cold, easily sol in hot 
H a O (Wempe, Dissert. 1911.) 

Sodium teti omolybdate, Na 2 Mo 4 Oi 3 +6H 2 0 
Difficultly sol. in cold, easily m hot H s O. 
(UUilc ) 

100 cc H 2 0 dissolve at 21°, 28.39 g 
of the salt. Sp. gr. of the solution = 1 47. , 
(Wempe, Z. anorg. 1912, 78. 306 ) 

+17H 2 0. (Felix, Dissert. 1912.) 
NaaR 4 [H 2 (Mo 2 07)o]+21H 2 0. Slowly sol 
m cold, easily sol. in hot H 2 0 (Rosenheim, 

Z. anorg 1913,79.298.) 

NaHMo 4 0 la +8H 2 0 Very sol in hot or 
cold H 2 0 (Ullik, A 144.333) 

NaHMogOjs + 4H 2 0. Insol m H 2 0. 
(Ulhk.) 

Sodfum manganous molybdate, 2Na 2 0, MnO, 
6Mo0 3 +19H 2 0. 

(Marckwald, Disseit, 1895.) 

Sodium molybdate molybdenum oxide, 
NajMogOis. 

Insol. m H 2 0. Sol in HNOs and aqua 
regia Insol. in HC1 and in H 2 S0 4 . Sol. m 
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alkalies. ( Rtavenlmgen and Engels, B. 1895, 
28. 2280.) 


Strontium molybdate, Si'MaO.,. 

SI. sol. m 1I 2 0. (Sohultze.) 

Sol, in 9000 pts HjO at 17°. (Smith and 
Bradbury, B. 24. 2030.) 

SrO, 3MoOj+ J'jTIiO. Scarcely sol. m cold, 
easily m hot II 2 0. (Wempe, Dissert. 1911.) 

SiO, II 3 0, 8MoO 3 +0H 2 O. Scarcely sol. 
in cold, easily m hot H»0. (Wempe, Dissert 
1911.) 

2Sr0, 3HjO, 20MoO 3 +2lH 2 O. Ppt. 
(IVempe, Z. anorg. 1912, 78. 321.) 

Thallous molybdate, TI 2 Mo0 4 
Insol m H a O. Sol. m alkalies Insol. in 
alcohol (Oettmger, J. B. 1864, 254 ) 

SI sol. in hot or cold HaO (Ulhk, J B. 
1867, 234 ) 

STljO, llMoOa, Sol. in hot H a O. (Flem- 
ing, J. B 1868.250) 

3TlaO, SMoOs. (Fleming.) 

Thallous (e/ramolybdate, T1 2 0, 4MoOa+H 2 0 
SI sol in I-I 2 0 with decomp. (Wempe, 
Z. anorg. 1912, 78. 322.) 

Thallous pnromolybdate, 5T1 2 0, 12MoOj. 

Insol. in H 2 0. Easily sol. m mineral acids 
and in alkali hydroxides and carbonates. 
(Junius, Z, anorg. 1905, 46. 432.) 


Tin (stannic) molybdate. 

Insol in H 2 0 Sol. in dll or cone. HC1+ 
Aq, or in KOH + Aq. Not decomp, by HNO a 
+Aq. (Berzelius ) 

Uranous molybdate. 

Precipitate. Sol in HCl+Aq. Decomp. 
byKOH+Aq 

U(Mo0 4 ) 2 . (Lancien, C C. 1908, 1. 1703.) 

Uranyl molybdate, (U0 2 )Mo0 4 . 

, Insol. m H 2 0, methyl and ethyl alcohol, 
ether, acetic acid, CHClj, C«Ii« and CjEL. 
Sol. in mineral acids. (Lancien, C. C. 1907, 
I. 784 ) 

2UO s , 3MoO„ (7). Insol. in H a O. Sol. in 
strong acids and (NH 4 ) 2 COj+Aq. (Ber- 
zelius.) 

3U0 3 , 7MoO s . Insol. in hot and cold H a O. 
Insol. m NaOH, KOH, and NH 4 OH+Aq. 
Sol. m all min. acids and decomp, by an ex- 
cess of H 2 0. Insol. m acetic acid. (Lancien, 
C, C. 1908, 1. 1763.) 

U0 3 , 8MoO a . (Lancien.) 

+13H 2 0. Insol. in HNO„. (Lancien.) 


Ytterbium molybdate, Yb 2 0 3 , 7MoO„+0H 2 O. 

Insol in hot H 2 0. (Cleve, Z. anorg. 1902, 
32. 152.) 

2Yb 2 0 3 , MoOs. Ppt. (Cleve.) 


Yttrium molybdate. 

Insol. in H 2 0. Sol i 
hn) 


Zinc molybdate, ZnMo0 4 
Difficultly sol. in H a O; easily m acids. 
(Scliultze, A. 126. 49.) 

+H 2 0. SI. sol in H 2 0. Easily sol. in 
dil. acids. (Colonano, Bull. Soc (2) 60. 451.) 

ZnMo 3 O 10 4-10H 2 O. Very difficultly sol. 
m cold, but extraordinarily easily sol. in hot 
H 2 0. (Ullik, W. A. B. 65, 2. 767.) 


Zinc (e/ramolybdate, ZnMo 4 Oi 3 +8H 2 0, 
Easily sol. m cold H 2 0. (Ullik.) 
ZnO,H 2 0,8Mo0 3 +14H 2 0. Ppt. (Wempe, 
Z. anorg 1912, 78. 324 ) 


Zinc molybdate ammonia, ZnMo0 4 , 2NH S + 
H 2 0 

(Sonncnschcin, J pr. 53. 339 ) 


Pcrmolybdic acid. 

Sec Permolybdic acid. 


Molybdic sulphuric acid, Mo0 3 , S0 3 . 
Deliquescent. (Schultz-Sellack, B. 4. 14.) 
Very deliquescent, Very sol. in H 2 0, 
(Muthmann, A 1880. 238. 120 ) 

Mo0 3 , 3S0 3 +2H 2 0 (?). 


Molybdocyanhydric acid, H 4 Mo(CN) s + 
0H 2 O. 

Easily sol. in H 2 0 and abs. alcohol. Solu- 
tions are stable at ord. temp. (Rosenheim 
and Garfunkel, Z. anorg. 1910, 66. 168 ) 


Cadmium molybdocyamde, Cd 2 Mo(CN) 3 + 
SH 2 0. 

Insol in H 2 0, (Rosenhpim.) 


Cadmium molybdocyamde ammonia, 
Cd 2 Mo(CN)s, 4NH 3 +2H 2 0. 
(Rosenheim ) 


Cupric molybdocyanide ammonia. 
Cu 2 Mo(CN) 8 , 4NH 3 +7H 2 0 
(Rosenheim ) 


Potassium molybdocyanide, K 4 Mo(CN)s+ 
2H 2 0 

Very sol in H 2 0. (Rosenheim.) 

Thallous molybdocyanide, Tl 4 Mo(CN) s . 

Very si. sol in H 2 0. (Rosenheim.) 


Molybdoiodic acid, HIO s , H 2 Mo0 4 +H 2 0. 
Easily sol. in H 2 0. (Blomstrand, J. pr. (2) 




' 2MoO,+2H 2 0 Very sol in H 2 0 
n cold, sol. in hot HNOs. Sol. m al- 
(Chrdtien, A. ch. 1898, (7) 16. 402.) 
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Ammonium molybdoiodate, NHJOj, 
HsMoO, 

Somewhat more sol. than K salt. (Blom- 

^"(NHdaO, IaOs, 2MoO s Very si sol in 
mid HaO More sol. m hot H a 0. (Rosen- 
heim and Liebknechfc, A. 1899, 308. 50 ) 
4-HaO. 1 1. HaO dissolves 5.39 g. salt at 
IK 0 ' 30 94 s at 100° More sol. m dll. HNO a 
lAa (Chretien, A. oh. 1898, (7) 16. 409.) 

3(NHi)A (I»0., 2Mo0 3 ) 4 +6HaO. (Chrd- 
tien.) 


Barium molybdoiodate, BaO, I2O5, 2MoO a + 

2H 2 0. 

4.23 g. are sol. mil. H a O at ord. temp. 
(Chrtoen.) 


Cadmium molybdoiodate, acid, 3CdO, (IaO a , 
2Mo0 3 ) B +16H a O. 

SI. sol. m HaO, (Chrfitien.) 


Calcium molybdoiodate, CaO, IaOs, 2MoO a + 
OHaO. 

1 1. H a O dissolves 7 8 g. of the salt at 
15°; 20.89 g. at 90° (Chrdtien ) 


Nickel molybdoiodate, acid, 2NiO, (IaOs, 
2Mo0 3 ) 6 +15HaO 
Very sol. in H a O. (Chrdtien.) 

Potassium molybdoiodate, 

ICHOalOaMoOaOH, or KIO,, MoO a -f- 
2HaO. 

Ppt. SI. sol. in HaO (Blomstrand, J. pr 
(2) 40. 320 ) 

HaO, IaO s , 2Mo0 3 . Only si. sol. in cold 
HaO; sol. on long boding. 4.48 grs are sol. 
in 1 1. H 2 0 at 12°. (Compare Blomstrand: 
not identical.) (Rosenheim, A. 1899, 308. 
60) 

-f-HaO SI. sol m HaO 3 45 g are sol. 
in 1 1 H a O at 15°; 28.38 g at 100°. More 
sol m dll. HNOa-f-Aq. (Chrdtien, A ch. 
1898, (7) 16. 404.) 


Potassium molybdoiodate, acid. 
(I s 0 6 , 2MoO s )e, 4K 2 0+7H S 0. 
(IaO„, 2 Mo 0 3 ) s , 2Ka0 + 13H 2 0. 
(IaOs, 2MoOa)a, K 2 0+4H a 0. 
(I a O t , 2 Mo 0 3 )„, KaO+7HaO. 
(IaOs, 2MoOs)i, KaO+5HaO. 
(Chrdtien.) 


Cobaltous molybdoiodate, CoO, Ia0 3 , 2MoO s 
+6HaO. 

5,11 g. are sol. in 1 1. HaO at 15°; 22.27 g. 
at 100°. (Chrdtien ) 

Cobaltous molybdoiodate acid, CoO, (I 2 0 3 , 
2Mo0 3 ) 6 +18HaO 
Very sol. in H 2 0. (Chidtien ) 

Cupric molybdoiodate, CuO, IaOs, 2MoO a -|- 
3H a O. 

1 1. H 2 0 dissolves 10 63 g. of the salt at 
15°; 25.55 g at 100°. (Chrdtien ) 

Lithium molybdoiodate, Li 2 0, 1 2 0 3 , 2MoO a + 

2HHaO. 

197.83 g. are sol in 1 1. HaO at 16°. Sol. in 
dil. HNOj+Aq. (Chrdtien.) 


Sdver molybdoiodate, Ag a O, I a 0 5 , 2MoO a + 

l^HaO. 

Insol m HaO. 

4AgaO, 4Ia0 3 , 3MoO„. Sol. m HaO con- 
tainmg HN0 3 . (Chrdtien.) 


Sodium molybdoiodate, NaA, IaOs, 2Mo0 3 + 
HaO. 

SI. sol. m II 2 0. Sol. in HNO a with decomp. 
(Chrdtien. C. R. 1896, 123. 178.) 

1 1 HaO dissolves 6.97 g. of the salt at 15°; 
22 75 gat 90°. 

1 1 HNOa+Aq (1 . 10) dissolves 23.78 g. 
of the salt at ora temp. (Chrdtien, A. oh. 
1898, (7) 16. 410 ) 

+2H 2 0. Only si. sol. in cold HaO; sol, on 
long boiling. 3.35 grams are sol. in 1 1. H 3 0 
at 12°. (Rosenheim, A. 1899, 308. 50.) 


Magnesium molybdoiodate, MgO, I 2 0 6 , 

2MoO„+6HaO. 

1 1. H a O dissolves 3.86 g. of the salt at 
15°; 18.2 g. at 100°. (Chrdtien.) 


Strontium molybdoiodate, SrO, I 2 Oa, 2MoO + 
3H 2 0. 

Very sol. m HaO. (Chrdtien, A. ch, 1898, 
(7) 16. 415.) 


Manganous molybdoiodate, 3MnO, (IaOs, 
2Mo0 3 )4-)-9H 2 0. 

1 1. HaO dissolves 17.05 g. of the salt at 
15°; 55.05 g. at 100°. (Chrdtien.) 


Strontium molybdoiodate, acid, 3SrO, (I 2 O c , 
2MoO s ) 4 +15HaO. 

1 1. HaO dissolves 2.94 g. of the salt at 
15°, 13.64 g at 100°. (Chrdtien.) 


Nickel molybdoiodate, NiO, I 2 Os, 2Mo0 3 + 
6HaO, 

6.43 g. are sol. mil. H a O at 16°; 21.8 g. at 
100°. (Chrdtien.) 1 

2NiO, 2Ia0 6 , 3MoO a +23HaO. Easily sol. 
in HaO. Not decomp, by acids. (Maass, 
Dissert. 1901.) 


Uranvl molybdoiodate, 2UO a , 4IaO a , 3Mo0 3 + 
3HaO. (Chrdtien.) 

Zinc molybdoiodate, ZnO, I 2 0 3 , 2Mo0 3 -|- 
5H 2 0. 

1 1. H 2 0 dissolves 4.08 g. of the salt at 
15°; 16.25 g. at 100°. (Chrdtien.) 
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Zincmolybdoiodate acid, ZnO, (IA, 2MoO a ) a 
+1511,0. 

Very sul rnlliO (Chretien) 
Molybdoperiodic acid. 

Ammonium molybdoperiodate, 5(NII 4 )/), 
I/) 7 , 12MoO a +12IM> 

Sol, m IIA (Bloinstinnd, Sv. V. A II. 
Bib. 1892. No 0.) 

4( NUBA I A, RMoOa+TIIsO Veiy si. 
sol. in cold HA) (Blnmstrand J 

Ammomum sodium — — , 2(NII 4 ) A Na/), 
I 2 0 7 , 2MoO 1 +10I+O 
Very si. sol in HA (U ) 


Sodimn molybdophosphite, 

Na.[HP( Mo,0-) a ] +11H,0 
SI sol. m H 2 0. (Rosenheim, Z anorg 
1913, 84. 21S.) 

Molybdophosphovanadic acid. 

See Phosphovanadiomolybdic acid. 

Molybdoselenious acid. 

Ammonium molybdoselenite, KNIR)/), 
3SeU>, lOMoOs+IHA 
More sol. m hot than cold II 2 0, insol in 
alcohol. (Pecliard, A. cli (0) 30. 403.) 


Barium sodium , 9BaO, NaA 2IA, 

24MoO s +2SII.O. 

Very si. sol m 11,0. (B.) 

Calcium , 5CaO, I/> 7 , 12Mo0 3 +2t)H 2 0 

li\ti einelv -nl mil/). < Hlmnslrand.) 
K’uO, I..() Vl J2 Mo 0 1 +21H.O I ess sol. in 
31/ ) than above salt 

Lithium , 51, i A I A, 12iMoO, ,+8011,0 

Not so eflloiesrent as Na salt Sol m JI a O. 
ill l 

+1M1/)) (B) 

Manganous sodium , 2Mn(), 3Na a O, 

l/)j, 1 _ , Mo() 3 +32H.O. 

Sol in H.O (B ) 


Potassium , fiK.O, ],()., 12MoO a 4 

1211.0. 

Not eflloiesrent , (Blmnstrand) 

Sodium , 5Na A 1/ 12MnO« +3411 .( ) 

Efflorescent \'en sol ni 11/ ), ilflom 

strand, Sv V. A 11. Bill 1892. No. (i. 2 1 ] 
+20ITA Not eilloieseent, Vciy sol. n 
IIjO iBlomstiand ) 


Ammonium potassium molybdoselenite, 

2iNH,)/), 2 Iv 2 0, 3SeO,, 10MoO 3 + 
511,0 

Veiy sol m II/), msol m alcohol (Pech- 


Barium molybdoselenite. 4BaO, 3Se0 2 , 
lDMoO, +311/). 

SI sol m cold, easily in warm II ,0 
( Peehiu d ) 

Potassium molybdoselenite, 4K a 0, 3Sc0 2 , 
10MoO a +5HA 

Veiy sol. m 11/ >, insol. in alcohol (Pech- 

Sodium molybdoselemte, 4Na»0, 3Se0 2 , 
IOMoOj+1511.0. 

Vei \ rffioi cseent, and sol in II>0, msol, in 
alcohol (Pechuid ) 

Molybdosilicic acid. 

Sir Siltcomolybdic acid. 

Molybdosilicovanadic acid. 

Si c Silicovanadiomolybdic acid. 


Sodium strontium , Na (>, ISiO, I,() 7 

12Mo( )j+2()TI.O 
Sol in 11/) (H ) 


Molybdosulphuric acid. 

Apjireeiahly sol m H/J (Hoffmann, 
Dissert. 1903.) 


Molybdophosphoric acid. 

See Phcsphomolybdic acid. 

Molybdos (///phosphoric acid. 

Sodium molybdo.wd, phosphate, 

Na/Pf Mo/ ) 7 )J4 Slf.O. 

Ppt (Rosenheim, Z. amirc, 1918, 84. 222 ) 
Molybdophosphorous acid. 

Potassium molybdophosphite, 

l\ 2 |m*iMo,0 7 ),)+llH/i. 

Difhcultlj sol m mid II/J. (Rosenheim, 
Z am, if.-. 1918, 84. 219/ 


Ammonium molybdosulphate, (NH 4 ) 2 0, 
2MoO a , S0 j+ 4H 2 0, and +9II 2 0. 
Decomp bv 1I 2 0 (Weiiiland, Z, anorg. 
1907, 54. 2(51 ) 

(N11 4 ).,0, 2Mo() 3 , 3SO,+10II 2 O (Wem- 
l.ind ) 

Ammonium molybdenyl molybdosulphate, 
(NIB)/), MoO., VMoOj, S0 3 +iH 2 0, 
l’olNIlBA Mo0 2 , 7Mo0 3 , S0 3 +5ITA 
2(NH 4 )/), MoO,, 7Mo 0 3 , S0 4 + 14H a 0 
(IIolTimtnn, Diesei t 1903.) 

3NH.,, Mo() a , 7 Mo 0 3 , SO 3 +10II 2 O. Very 
bul m H«0 Very si, sol in NfR salts +Aq. 
\uy stable toward alkali+Aq (Pdchurd, 
C R. 1893, 116. 14 II ) 



NEODYMIUM HYDROXIDE 


ejin, MoOj, 7 Mo0 3 , S0 3 +8H 2 0 (P6- 

clmrd, 6 H. 1S93, 116. 1441.) 

Potassium molybdosulphate, K 2 0, 2Mo0 3) 
SO,+2HoO 

jv',,0, 2 MoO„ S0 3 +(«!./) 

K*0 2MoO tl 3 iS0 3 +6H 2 0. (Weinland, Z 


Molybdous acid. 

Magnesium molybdite, Mg 2 Mo 3 Os = 2MgO, 
3MoOj 

Not attacked by IvOH, and HCl+Aq 
(Mutlimann, A 238. 108.) 


anorg. 1907, 54. 260 ) 

Potassium molybdenyl molybdosulphate, 
KoO, Mo0 2 , 7Mo0 3 , SO3+8II2O 
(Hoffmann, Dissert. 1903.) 

Molybdosulphurous acid. 


Zmc molybdite, Zn 3 Mo a 0 8 =2Zn0, 3MoO a . 

Easily sol in aqua legia. (Mutlimann, A. 
238. 108 ) 

Molybdovanadates. 

See Vanadiomolybdates. 


Ammonium molybdosulphite, 4(NH<)20, 
3SO2, IOM0O3+6H2O. 

81 sol in cold, moie eaBily in hot H 2 0 
Insol m alcohol (Pdchard, A. ch. (6) 30. 

3 °3(NHi)aO, 8M0O3, 2SO2+5H3O. SI. sol 
m cold, easily sol m warm II 2 0. Easily de- 
comp by PRO, and can be lccryst. only m 
111 espiire of an excess of sulphuious acid. 
(Rosenheim, Z. anoig 1894, 7. 177 ) 

Ammonium potassium molybdosulphite, 
2fN!I 4 )A 2K 2 0, 3RO2, IOM0O3+9H2O 
SI sol in cold H 2 0 Decomp on wanning 
(PtSchiud.) 


Barium molybdosulphite, 2BaO, 5MoO a , 
2SO2+IOH2O 

1 Rosenheim, Z anoig. 1897, 16 185) 


Cssium molybdosulphite, 2Cs;0, 5MoO a , 
2SO>+6II s O 

Unstable As K salt (Rosenheim) 


Potassium molybdosulphite, dPRO, 3S0 2 , 
IOM0O3-KOII3O 

Very si. sol 111 H 2 0, but decomp. on warm- 
ing iPechnrd.) 

2K.0, 5Mo0 3 , 2SO2+H2O (Rosenheim) 

Rubidium molybdosulphite, 2Rb 2 0, 5M0O3, 
2SO2+HH2O. 

As IC salt. (Rosenheim ) 


1 Sodium molybdosulphite, 4Na 2 0, 3S0 2 , 
IOM0O3+I2II2O. 

Very sol in cold HI); msol m alcohol. 
(Pcehaid.) 

4-lGHaO Very efflorescent (Pechard ) 
2Na»0, 5MoO s , 2SO2+8H0O In dry state 
it gradually gives off SO« and soon effloiesces. 
(Rosenheim ) 


Strontium molybdosulphite, 2SrO, 5Mo0 3 , 
2SO2 + 12H2O 
(Rosenheim ) 

Molybdotitanic acid. 

See Titanomolybdic acid. 


Neodymicotungstic acid. 

Ammonium neodymicotungstate, 3(NH,) 2 0, 
Nd20„ I6WO3+2OH2O. 

Difficultly sol m H a O (E F Smith, J. 
Am Chem Soc 1904, 26. 1480 ) 

Barium neodymicotungstate, OBaO, Nd 2 08, 
10WO,+17H a O 
Insol in H a O (E F. Smith.) 

Neodymium. 

See also under Didymium. 

Neodymium bromide, NdBr a 

(Matignon, C R 1905, 140. 1638 ) 

Neodymium carbide, NdC 2 . 

Decomp by PRO; msol in cone HNOsJ 
decomp by dll HNO3. (Moissan, C. R. 
1900, 131. 597 ) 

Neodymium chloride, NdCl 3 
100 g HnO dissolve 98.6S g. NdCl s at 13°; 
140 4 g at 100° 

Sp gr. at 15°/4° of the solution sat at 13° = 
1.74. (Matignon, A ch 1906, (8) 8. 240 ) 
44.5 g are sol in 100 g abs alcohol at 20°. 
1.8 g. “ “ “ " “ pyridine at 15°. 
Insol. in ether, CHCR, quinoline, toluidine, 
etc SI. sol. in aniline and in phcnylhydia- 
zinc f Matignon, A. ch 1906, (8) 8. 266.) 
+6H«0, Deliquescent 
At 13°, 100 pts H 2 0 dissolve 246 2 pts of 
the hydiated salt 

At 100°, 100 pts. H2O dissolve 511 pts. of 
hydrated salt 

Sat. solution at 13° has a sp. gr. 15°/4° = 
1 741. (Matignon, C. R. 1901, 133. 289.) 

Neodymium chloride ammonia, NdCl 3 , 
12NH a . 

Decomposes on heating into NdCR+NHs; 
+2NH a ; +4NPR; +5NH S ; +8NH a , and 
+HNH3. (Matignon, C. R 1906, 142. 1043.) 

Neodymium hydroxide. 

Sol in citric acid. (Baskerville, J Am. 
Chem. Soc. 1904, 26. 49.) 
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Solubility m glyeeiine+Aq containing 
about 60% by vol. of glycerine. 100 ccm. 
of the solution contain 46 g. neodymium 
oxide. (MtUler, Z. anorg. 1005, 43. 322.) 

Neodymium hydride, Ndlla (?) 

Slowly attacked by boiling K a O Sol. in 
acids with violent evolution of II 2 . (Muth- 
mann, A. 1004, 331. 58.) 

Neodymium iodide, NdT s 

(Matignoh, C. R. 1905, 140. 1638 ) 

Neodymium nitride, NdN. 

Decomp, in moist air with evolution of 
NH„. (Muthmann, A. 1904, 331. 59.) 

Neodymium oxide, Nd 5 0 5 . 

Easily sol. in acids, (v. Wolsbacli, M. 6. 
477.) 

Neodymium oxychloride, NdOCl. 

(Matignon, C. R. 1905, 140. 1638.) 


Neon, Ni* 

Loss sol. than argon in IIjO, sol in liquid 
oxygon. (Ramsay, B 1898, 31. 3118 ) 

Absorption by H a O at t°. 


Coefficient of absorption 


0 0114 
0.01 IS 
0.0147 
0.015S 
0 0203 
0 0317 


(Antropoff, Roy. Soc, Pr6c. 1910, 83. A, 480.) 


Nickel, Nt 

Not attacked by H s O. Very slowly sc 
dilute H,PO„ H s *SO<, or HCl+Aq. (Tup- 
puti, A. cb 78. 133.) 

Very easily attacked by HNO a +Aq, and 
difficultly by hot H ! SO < . When pure, is con- 
verted into passive condition by cone. HNO. 
(Niekffis, C, R. 38. 284.) 

Very si. attacked by cold acids, except 
HNOi+Aq. (Tissier, C. R. 50. 100.) 

Not attacked by NaOH+Aq (Venator, 
Dingl. 261. 133.) 

Insol. in hquid NH«. (Gore, Am. Ch. J. 
1898, 20. 828.) 


Nickel amide, Ni(NH,) a . 

Decomp, by H a O; slowly sol. m min. acids. 
Insol, inliquidNHj, (Bohaxt, J. phys. Chem. 
1915, 19. 500.) 


Nickel antimonide, NiSb. 

Insol. in HCl+Aq; easily sol. u 
Aq. (Christofle, 1803.) 


Mm. Breithaupille. Insol in acids; easily 
sol. m aqua regia. 

Ni 3 Sb a . (Christofle.) 


Nickel antimonide sulphide, NiSbj, NiS.= 
NiSbS 

Mm. Nickel glance, Ullmaniute. 

Decomp, by _HN0 3 +Aq; completely sol. 
m aqua regia with separation of S. 


Nickel arsenide, NiAs 

Min. Niccolite Sol. in cone. HNOj+Aq 
with separation of As 2 0 3 ; more cosily sol m 
aqua regia. 

NiAsj. Mm. Chloantlnte, Ramnielsbergite. 

Jl. m HNOa+Aq. 

Ni 2 4s 2 . Sol. in HNOs and in aqua regia 
Readily attacked by fused alkali (Granger, 
C. R. 1900, 130. 915.) 


Nickel arsenide sulphide, NiAs 2 , NiS s 
I Mm Gersdorjfite. Partly sol. in HN0 3 + 
Aq with sepal ation of S and As 2 0 3 ; not at- 
tacked by KOH+Aq. 


Nickel azoimide, basic, Ni(OH)Nj 
Insol m H;0. (Curtius, J pr. 1898, (2) 
58. 300.) 


Nickel azoimide, NiN e +H 2 0. 

Sol in H 2 0, msol. m alcohol and ether. 
(Curtius, J. pr. 1900, (2) 61. 418.) 

Nickel potassium azoimide, Ni(Ns)a, KN 3 (?) 

Sol in H a O. (Curtius, J. pr 1898, (2) 68. 
302.) 

Nickel boride, NijB. 

Attacked by HNO a Slowly sol m hot 
HC1. (Jassoneix, C. II. 1907, 145. 240 ) 

NiB. Decomp, by moist air and by alkali 
nitrates, chlorates, hydroxides and carbon- 
ates; decomp, by steam at red heat. Not 
attacked by JHC1. Easily attacked by HNO a 
and aqua regia; by H 2 S0 4 only on heating. 
(Moissan, C. R. 1896, 122. 426.) 

NiB a (Jassoneix, G R. 1907, 146. 241.) 

Nickel bromide, NiBr 2 . 

Deliquescent Slowly sol. in H 2 0. 

Sat NiBr a +Aq contains at. 

—21° —6° +19° 38° 

47.1 51.7 56 6 58.9%NiBr 2 , 

58° 77° 98° 100° 140° 

60.5 60.3 61.0 61.0 60.7% NiBr 2 . 

(Stand, A. oh. 1894, (7) 2. 542.) 

Somewhat hygroscopic. Nearly msol. in 
cold H 2 0 but begins to dissolve appreciably 
at 50°, and somewhat more rapidly at 90 , 
but even at that temp 1 g. requires 1-2 hours 
for solution. HNOj does not appreciably 
hasten solution. (Richards and Cushman, 
Z. anorg. 1898, 16. 169.) 
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SI sol. m benzomtrile (Naumann, B. 

^Sol. in quinoline. (Beckmann and Gabel, 
1, anorg. 1906, 51. 236.) 

+3H s O. Deliquescent. Very sol in H 2 0, 
HCl+Aq, NH 4 OH+Aq, alcohol, and ether 
(Bcrthemot, A ch. 44. 389 ) 

1 +6H 2 0. (Bolschakoff, C. C. 1897, II. 

33 +S,0 26 ) (Bolsehakoff, C. C. 1897, II. 
726 and 331.) 


Containing g. NiC 1 2 (anhydrous) : 

65 g. ( = )4 mol.) 130 195 260 325 390 
1.061 1.119 1.176 1 230 1 284 1.335 

(Gerlach, Z. anal. 28. 468.) 

Sp. gr. of NiCl 2 +Aq at room temp, con- 
taining. 

11.449 22 69 30 40% NiC1 2 . 

1.1093 1 2264 1.3371 

(Wagner, W. Ann 1883, 18. 269.) 


Nickel stannic bromide. 

See Bromostannate, nickel. 


Sp gr. of NiCl 2 +Aq 
I Concentration of NiCh+Aq I 


at 25°. 

Sp gr 


Nickel bromide ammonia, NiBr a , 6NH«. 

Sol m little H 2 0, but decomp, by more 
(Rammelsberg, Pogg 56. 243.) 

Sol. m warm cone. NH 4 OH+Aq, insol m 
cold (Richards and Cushmann, Z. anorg. 
1808, 16. 175.) 

Nickel bromide cupric oxide, NiBr 2 , 3CuO+ 
4H 2 0. 

Not deoomp. by H 2 0. (Madhe, A eh 
1902, (7) 27. 377.) 

Nickel bromide hydrazine, NiBr 2 , 2N 2 H 4 . 
Easily sol. in dU aoids and NH 4 OH+Aa 
NiBr 2 , 3N 2 H 4 Sol. in dil. acids (Franzen, 
Z. anoig 1908, 60. 263-4.) 

Nickel carbonyl, Ni(CO) 4 . * 

Insol. in H 2 0; not attacked by dil acids or 
alkalies or cono HCl+Aq Easily sol in 
cone. HNO s +Aq and m aqua regia. Sol in 
alcohol, benzene, and chloroform. (Mond, 
Langei'j and Quincke, Chem. Soc 67. 749.) 

Sol. in hydrocarbons, especially oil of tur- 
pentine. (Berthelot, C R 1891, 112. 1346 ) 
Sol. in acetone, toluene, methyl and ethyl 
alcohol, etc (Lenher and Loos, J Am Chem. 
Soc. 1900, 22. 114.) 

Nickel chloride, NiC1 2 . 

Anhydrous. Not immediately sol. m H 2 0, 
but gradually dissolves on boiling or by addi- 
tion of HCl+Aq. Deliquesces on air, and is 
then easily sol. m H 2 0, Sol. m NH 4 OH+Aq. 
Sol. in alcohol, Sol. in hot HCl+Aq only 
slowly. 

Sp, gr. of NiCl 2 +Aq containing: 

5 10 15 20 26% NiCl s . 

1,0493 1.0995 1,1578 1.2245 1.3000 
(B. Eranz, J, pr. (2) 5. 285.) 


1 0591 
1 0308 
1.0144 
1 0067 


(Wagnei, Z. phys. Ch. 1890, 5. 39.) 

Insol. m liquid NH 3 . (Franklin, Am. Ch. 
J. 1898, 20 828.) 

100 pts. absolute alcohol dissolve at room 
temperature 10.05 pts NiCl 2 (Badtker, Z, 
phys Ch 1897, 22. 511 ) 

Sol in amnolme. (Beckmann and Gabel, 
Z anorg. 1906, 61. 236.) 

Difficultly sol in methyl acetate. (Nau- 
mann, B. 1909, 42. 3790.) 

Insol. m ethyl acetate. (Naumann, B. 
1910. 43. 314.) 

Solubility in glycol = 16.1-16 3%. (de 
Coninck, C. C. 1906 , II. 1234.) 

SI. sol. in benzomtrile (Naumann, B. 
1914, 47. 1369.) 

Anhydrous NiCl 2 is insol in acetone. 
(Krug and M’Elroy, J. Anal Ch. 6. 184 ) 
Insol m acetone and in methylal. (Eid- 
mann, C. C. 1899 . II. 1014 ) 

+H 2 0. (Baubigny.) 

1 1. sat HCI+ Aq at 12° contains 40 g. NiCln 
dissolved from NiCl 2 , H 2 0 (Ditte.) 

+2H 2 0. (Sabatier, Bull. Soo (3) 1. 88 ) 
+6H 2 0. Deliquescent in moist, efflores- 
cent in dry air; sol. in H 2 0 with evolution of 
heat. Sol. in 1 6 to 2 pts. H 2 0. Easily sol. 
in alcohol. (Tupputi.) 

1 1. H 2 0 dissolves 600 g NiCl 2 +6H 2 0. 
(Ditte, A ch. 1879, (S) 22. 551.) 

Sat. aq. solution contains at. 

—17° —16° +10° 18° 

29.7 31.0 37 3 38.5% NiC1 2 , 

38° 59° 78° 96° 

41.9 45.0 46.6 46 7% NiC1 2 , 

(fitard, A. eh. 1894, (7) 2. 539.) 


Sp, gr. of NiCl 2 +Aqoontaining, in 1000 
grms. fl 2 0, g. NiCl 2 +7H 2 0 at 23.1+ 

128 g. ( = ^ mol.) 256 384 512 

1.057 1.107 1.149 1.187 

640 768 896 1024 

1.220 1.249 1.276 1.301 


Solubility of NiCl 2 +6H 2 0 = 37.53% NiCl 2 
at 25°. (Foote, J. Am. Chem. Soc. 1912, 34. 
882.) 

100 pts. absolute alcohol dissolve at room 
temperature 53.71 pts NiC 1 2 +6H 2 0. (Badt- 
I ker, Z. phys. Ch. 1897, 22. 511.) 
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NICKEL HYDROGEN CHLORIDE 


+7HA 100 g absolute alcohol dissolve 
2 10 g NiClj+7H/) at 17° anti 1 4 g. at 3°. 
(de Rruyn, R t c. 1S92, 11. loti 1 


NiF., 2KF. SI sol m H,0. Scarcely sol. 
in metrhvl or ctlivl alcohol or benzene 
(Poulenc, C. R. 114. 747 ) 


Nickel hydrogen chloride, SNiCL, 2IIC1 + 
( licit" relist cm, Z nnnig 1S')S, 18. 270) 

Nickel rubidium chloride, NiCb, 2IibC’l 
Etihtlv sol in ILO anti IICl+Aq (Giidef- 
frov, B' 8. 9 ) 

Nickel thallic chloride, NiC'L, 2TlCli+8H /) 
Deliquescent. Can be crvst from II»0 
(Geweeke, -V. 1(109, 366. 221 i 

Nickel tin (stannous; chloride, NiCl., SnCl>+ 

( 111 , 0 . 

Sol m II. O i Jurgen sen ) 


Nickel tm (stannic; chloride. 
Ni'c Clilorost annate, nickel. 


Nickel chlotide ammonia, ViC'lj, 2NH- 
Sol in 111), doeomp on boiling, insol m 

! ‘ NiCl., •>NII,-(-:iir.( ) i \ndie, C R 1SS8. 


NlCI,, liNII, Sol m cold HuO without 
dceomp 1 1 isol ill alcohol Yeiv si sol in 
cone XH.OII+.\i( 

N’culj uisi.l m a sat s .lutmn of N1I.C1 
ill MI|Ull+Aq (Kuieiisen, / ailing 1W, 


Nickel chloride cupric oxide, NiCL, 3CuO + 
11 U) 

Not detoinp by II jO (M ulhe, V. eli 
1992, (7) 27. .177 ) 

Nickel chloude hydrazine, NiCL, 2N 2 Hj 
S ol in dll acids and X1L+ \q. ( Fian/.en, 
Z. aimrg 1908, 60. 2o2 ) 

NiCL, oXjIL Sol in ihl aci.ls <F) 


Nickel fluoride, XiE. 

Sol m about of 1(1(1 pts Hjt);msol m alcohol 
ami i ther Not attacked by HC1, IINO„ or 
II SO, men when hut i Poulenc, (’ R 114. 
142(. i 

Illsiil 111 liquid NIL I Gill e, Vm Ch .1 
1S9S, 20. .Vi's ) 

+211.0 Deromp bv purr* HjO Sol m 
II O at ululated with HE. iBei/eluis ) 
+311.0 (Claike, Sill Am J i.!)13. 291 ) 

Nickel hydrogen fluoride, NUN, ullF+GILO, 
Lastly sol m H O and dil acids. Sol in 
NlLOIHAq with decomp iBulun, Z 
unorg 1905, 43. 339.) 

Nickel potassium fluoride, NiEj, KF. 

+ IJ.O, Sol in HO i Wagner, B. 19. 


Nickel potassium zirconium fluoride. 

,SVe Fluozirconate, nickel potassium. 

Nickel manganic fluoride. 

,SVe Fluomanganate, mckel. 

Nickel sodium fluoride, NiFj, NaF +H 2 0, 
Sul. m H a O (Wagner, B 19. 896 ) 

Nickel stannic fluoride. 
iS’cc Fluostaimate, nickel. 

Nickel titaiuum fluoride. 

»SVc Fluotitanate, nickel. 

Nickel tungstyl fluoride. 

Si r Fluovytungstate, nickel. 

Nickel vanadium fluoride. 

Su Fluovanadate, nickel. 

Nickel zirconium fluoride. 

Sit Fluozirconate, nickel. 

Nickel fluonde ammonia, 5 NiF 2 , 0NH 3 + 
SII.O 

Insulin cold II iO Dceomp, by hot H a O. 
Easily sol in dil acids. iBohtn, Z anorg 
I99o,43.3.il) 

Niclcelous hydroxide, INiO IIjO. 

Vcivsl sol, m HjO Sol m acids fnsol 
m KOlT or NaOH+Aq Somewhat. diffi- 
cult h sol m i NH,), CO, m NJLOII+Aq, but 
easily sol m presence of NH, salts Sol. m 
Nil, salts+Aq. Sol m KCN+Aq (Rod- 
gcis, 1834.) 

Sol lit boiling NHiCt+Aq 


NlD.II. 

Solubility m NHiOH+Aq at 25° 


0 Osl 0 0U2S7 
0 170 0 00579 
0 257 0 00873 
0 300 0 01227 


4 911 2 
3 900 1 
2 101 0 
0 002 0 


580 


0 0879 


780 

158 


0 0007 
0 0284 
0 0054 


The non-agreement of the results is due to 
the formation of different modifications of 
NiO.lL. 

(Bonsdorif, Z. anorg 1904, 41. 1S5 ) 
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Cono^m = ioOWN m A lN NH 4 OH+Aq 
C " « “ =0 036N “2NNH 4 OH+Aq 


“Hjnfo/m^rthyl or amyl ammo. (Wurtz.) 
Not pptd in piesence of Na citiate 

IS C', ,!><<> m presence of a large number of 
non-volatile organic substances, particularly 
HzCiHlOe (Rose.) 

Nickelomckelic hydroxide, Ni 3 0 4 , 2H 2 0. 

Sol. in acids, msol in H 2 0 and alkalies 
(Dudley, .T Am Chem. Soc. 1896, 18. 901 ) 

Nickehc hydroxide, Ni 2 O s , 211*0 (?). 
(Wernicke, Pogg 141. 122 ) 

Ni»0 3 , 3H 2 0 (?). Sol in acids as mckelous 
salts' kot attacked by boiling KOII 01 
NaOII-f Aq. Slowly sol m HC 2 H 2 0 2 -fAq 
Sol in NH4OH, and NII 4 salts+Aq (Od- 
ling ) 

Nickel iodide, Nil* 

Deliquescent and sol, in H 2 0. (Eidmann, 
J pr 7 254 ) 

Sat Nil 2 +Aq contains at 
—23° — 6 ° +11° 16° 

51 8 54.3 57 8 59 0% NiT 2 , 


and NHjSCN+Aq. Insol in cone NaOH + 
Aq (Zimmerman, A 232. 324 ) 

1 1 solution containing 41S.6 g. sugar and 
34 3 g CaO dissolves 0 29 g NiO. (Boden- 
bendei, J B 1865. 000.) 

Mm Bunhcnitc 


Nickelomckelic oxide, Ni 2 0 4 

Sol m acids (Baubigny, C. R 87. 1082.) 
+2H 2 0 Insol in H 2 0, and m alkalies+ 
Aq. Sol in acids. (Dudley, J. Am Chem 
Soc 1896, 18. 901.) 

6 N 1 O, Ni 2 0 3 +H 2 0. (Schonbcin, J. pr 93. 
35) 


Nickelic oxide, Ni 2 O s 

Sol m HN0 3 , H 2 S0 4 , or HCl+Aq with 
decomp., also in NII.OH and (NH 4 ) 2 C0 3 + 
Aq (Winkelblcch, A. 13. 259 ) 


Nickel pei oxide, Ni s O s (?) 

(Bayley, C N. 39. 81 ) 

Coriect composition is Ni,Oi. (Carnot, 
C R. 108 010 ) 

Ni 4 0; /’). (Wiokp, Zcit Ch. 1865. 303 ) 
N 1 O 1 . (Hollaid, C. R. 1903, 136. 230 ) 


Nickel oxychloride. 

SI sol. in H*0. /Berzelius ) 

NiCl., 8NiO+13H.O. (Raoult, C. R 69. 
826) 


141 65 0 65 2 05 7%«NiI a 

(fitard, A. ch 1S94, (7) 2. 646 ) 


+OH 2 0 Deliquescent Easily sol. in 
H 2 0 (Eidmann ) 


Nickel iodide ammonia, Nil 2 , 4NII 8 
(Rammelsberg, Pogg 48. 119.) 

NiI 2 , 6 NII 3 Dccomp by H 2 0 Sol in 
waimdil NH 4 OH+Aq. Veiysl sol mconc 
NH 4 OH+Aq. (Eidmann) 


Nickel iodide hydrazine, NiT 2 (N 2 Hi ) 2 
Insol m H*0 Sol m acids (Franzen, 
Z anorg 1911, 70. 150 ) 


Nickel s id oxide, Ni a 0 2 +H 2 0 
Insol in 11,0, sol in HC1 and H 2 S0 4 and 
HNOs, also in KCN+Aq (Moore, C. N 
1S96, 71. 81.) 


Nickelous oxide, NiO 

Insol in II 2 0 Sol. m cone, acids, except 
when civstallme, when it is scarcely attacked 
by acids (Ebelmen, C R 33 256.) 

Very si sol m boiling NH 4 C1+Aq (Dc- 
maiy ay ) 

Very slowly sol. m NH|OH+Aq. Insol in 
KOH, and NaOH+Aq. 

Sol in mm acids, especially HCl+Aq, 
when warmed; msol m HCsH 3 0 2 , NH 4 C1, 


Nickel oxyiodtde, Nil., 9NiO+15II 2 0 
Insol niH 2 0 Sol in HN0 3 +Aq or acetic 
acid Insol in NHtOH+Ao. Alcohol dis- 
solves out NiI 2 . (Erdmann.) 


Nickel oxyselemde. 

Almost msol 111 boiling HC1; decomp by 
HNO a . /Fonzes-Diacon, C. R. 1900, 131. 
557.) 


Nickel phosphide, Ni 2 P 

1 in HN0 3 +Aq and aqua regia, msol. m 
HCl+Aq. (Struve, J. pr 79. 321 ) 

Sol m aqua regia and in HNOs, sol. m 
fused alkali (Granger, Bull Soc. 1890, (3) 
15. 1089 ) 

Easily sol in HN0 3 . (Granger, C N 1898, 


When piepared by heating phosphorus, 
coppei and nickel in clcctnc furnace, is msol 
in all acids except a mixture of IINO3 and 
HF (Maronneau, C R 1900, 130. 657 ) 
NiP. Sol 111 IINO,; decomp. bv fused 
NaOH (Jolibois, C R 1910, 150. 107.) 

N1P3. Sol m HN0 3 , decomp by fused 
NaOH (J.) 

Ni 2 P 3 Insol in HN0 3 , IIC1 and aqua 
regia, stable in the air even when heated 
1 U 11 15 1086 ) 

Ni 3 P 2 . Not attacked by HC1, Easily at- 
tacked by HNOj. (Rose, Pogg. 1832; 24. 
232) 
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NICKEL PHOSPHOSULPHIDE 


NsP 2 . Sol. m HN0 3 , aqua regia and in 
fused alkali. (Granger, C. II. 1896, 123. 177.) 


Nickel phosphosulphide, NijPSj 
Di'comp. by hot HjO or by ; 
SI. attacked by IIN0 3 . (Ferrai 
1899, (7) 17. 417.) 


Nickel semiselenide, Ni 2 Se. 

Almost insol. in boiling HC1, decomp, by 
HNOj. (Fonzea-Dmcon, C. R. 1900, 131. 
557.) 


Nickel selenide, NiSo 

Insol in HjO, dil or cone. HCl+Aq; | 
slowly sol. m HN0 3 +Aq ; easily m aqua regia 
(Little, A 112.211.) 

Almost msol in boiling HC1, decomp, by 
HNO,. (Fonzes-Diacon, C. R 1900, 131. 

NjSej. (Fonzes-Diacon.) 

Sil!e*} msol. m boiling HC1; 

decomp, by HNOj (Fonzes-Diacon.) 

Nickel sillcide, Ni.Si. 

Sol, in IIF and aqua regia, insol. m cold 
HjO, decomii. by steam at red heat, sol. in 
fused alkali carbonates. (Vigouroux, C R. 
1895, 121. 087.) 


Nickel icim sulphide, Ni 2 S. 

Sol, in HN0 3 +Aq, with residue of S, 
Diiheultly sol. in eonc HCl+Aq; msol. in 
dil. HCl+Aq. (Arfvedson, Pogg. 1. 05; 
Gautier, C R 108. 1111.) 

Does not exist. (Bomemaim, C. A. 1908. 
1680.) 


Pptd. in picsonee of non-volatile organic 
substances as tartaric acid, etc (Rose.) 

Sol. in potassium thiocarbonate+An 
(Rosenbhidt, Z anal 26. 15.) 

Exists in a colloidal form in a very dil 
solution (Winnsmgoi, Bull. Soo (2)49.452.) 
a modification • 

Very sol in 2N-HCl+Aq sat. with HjS. 

8 modification* 

0.033 g. is sol in 1 1. 2N-HCl+Aq sat. 
with HoS; very sol. in 2N-HCl+Aq. 

7 modification 

Insol. in 2N-HCl+Aq sat. with H 3 S. 
0.013 g. is sol in 2N-HCI+Aq. (Thiel, 
C.C. 1914, 1 19.) 

Nickel sulphide, Ni s S, 

(Bornemann, C A. 1908. 1686 ) 

Ni 3 S 4 . (Bomemaim.) 

Ni«Sj. (Boinemann.) 

Ni 4 S 6 Min. Polydymite. Insol. in HC1+ 
Aq Sol. in HNOj+Aq with separation of S. 
Ni s Sr. Mm, Beynchite Sol m HCl+Aq 

Nickel disulphide, NiSs. 

(Fellenborg, Pogg 50. 75.) 

Does not exist. , (Bellucci, C. A, 1909. 293.) 

Nickel potassium sulphide, 3NiS, IC 2 S 
Insol. in I1 2 0 (Schneider, J pr. (2) 9. 
209.) 

KsNinSio Not attacked by hot (NH 4 ) 2 S; 
slowly attacked by HC1 or cold aqua regia; 
quickly by hot aqua regia. HF and H 2 S0 4 
dissolve only on heating. Insol. m organic 
acids, alkalies and 12% HC1, also in ICON, 
AgNOs or CuS0 4 +Aq, (Milbauer, Z anorg. 
1904, 42. 447.) 


Nickel monosulphide, NiS. 

Anhydrous. Insol in II 3 0, HC1, or H 3 S0 4 
+Aq, Sol m HN0 3 +Aq or aqua regia. 

Mm. Hitlerite, 

+zH..O Insol. in H«0, but Aecomp. by 
H t O in contact with the air ( Clermont ana 
Guiot, C. R. 84. 714), or by boiling with H s O 
(Gcitner, A. 139. 354.) 

When pptd. with (NH 4 ) 2 S, is somewhat sol 
in H 2 0. 1 1. H„0 dissolves 39.87X10 * moles 
NiS at 18°. (Weigel, Z. phys. Ch. 1907, 58, 
294) 

Very si. sol. in dil. HCl+Aq, and still less 
in HC 2 H 3 0 2 +Aq. (Frasenius.) 

More sol. m HNO»+Aq, and easily in aqua 
regia. 

Somewhat sol. in NH 4 OH+Aq or solutions 
of alkali sulphides. Insol. in NH 4 SH+Aq 
(Fresenius.) 

Sol, at moment of formation in Na 2 S but 
not in <NH 4 )j8+Aq. (Vilhere, C. R. 1894, 
119.1264.) 

Sol. while yet moist in H 2 S0 3 +Aq. (Ber- 
thior.) r 

When recently pptd,, sol. in ICCN+Aq 
(Haidlen.) 


Nickel telluride, Ni»Te a 
Mm. Melomte. Sol in HN0 3 +Aq 
NiTe (Fabre, C R 105. 277.) 

Nickelicotungstic acid. 

Ammonium nickelicotungstate, 2(NH 4 ) 2 0, 
2 Ni«0 3 , 8W0 3 +14H 2 0. 

(Rogers and Smitli, J. Am. Chem Soc 
1904, 26. 1476 ) 

3(NH 4 ) 2 0, Ni 2 0 3 , 16W0 3 +22H 2 0. Very 
si. sol. in H 2 0 (Rogers and Smith ) 

Barium nickelicotungstate, 19BaO, Ni 2 0», 
16WO,. 

Ppt. Very msol. in H 2 0, (E. F Smith.) 

Nickelimolybdic acid. 

Barium nlckelimolybdate, 3BaO, NiO a , 

9Mo0 3 +12H 2 0. 

Ppt. (Hall, J. Am. Chem. Soc. 1907, 29. 
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untassium nickelimolybdate, 3K 2 0, Ni0 2 , 

9Mo0 3 +6HH,0 

Very insol. even in hot II a O. (Hall.) 

Nickelomolybdic acid. 

Ammonium hydrogen ruckelomolybdate, 
(NH 4 ) 4 H»[Ni(&o0 4 ) 6 ] +5H 2 0 
SI sol m HA easily in dil. acids (Bar- 
biei’ij C. A 1915. 897) 

Barium hydrogen nickelomolybdate, 
Ba 2 H 8 [Ni(MoO 4 ) 6 ]+10H 2 O. 

Ppt, (Barbieri ) 

Potassium hydrogen nickelomolybdate, 
IC 4 H 8 [Ni(Mo0 4 ) 8 ]+5H 2 0. 

SI. sol. in HA easily in acids (Barbieii.) 

Silver hydrogen nickelomolybdate, 
Ag 4 H«lNi(Mo0 4 ) 8 ]+3H 2 0. 

Insol m HaO; sol, m NH 4 OH, or HNO.+ 
Aq. (Barbieri) 

Nickelonickelous acid. 

Potassium nickelonickelite, K 2 Ni 2 0 4 or K s O, 
NiO, NiOa. 

(Hofmann and Hiendlmaier. B. 1906, 39. 
3186.) 

Sodium nickelonickelite, Na 2 Ni a 0 8 =Na 2 0, 
NiO, 2NiO a . 

(Bellucci and Rubegni, C C. 1907, 1. 794 ) 

Nickelous acid. 

Barium chnickelite, BaO, 2Ni0 2 . 

Unstable; decomp by cold H s O; slowly 
and very lapidly by hot H 2 0 (Dufau, C. R. 
1896, 123. 496.) 

Niobium, Nb. 

For niobium and its compounds, see colum- 
bmm, Cb, and the corresponding compounds 

Nitramide, NH 2 N0 2 . 

Decomp, by cone, H 2 S0 4 Easily sol in 
HA alcohol, ether and acetone. Less sol. in 
benzol Almost insol in hgroin. (Thiele and 
Lacbman, A. 1895, 288. 297.) 

Sol. in ether, insol in petroleum ether. 
Very unstable; decomp, by hot H s O. (Thiele 
and Lacbman, B. 1894, 27. 1909.) 

Nitratochloroplatinamine comps. 

See Chloronitratoplatinamine comps. 

Nitratocobalt octamine comps. . 

See Nitratooctamine cobaltic comps. 


Nitratooctamine cobaltic carbonate, 

(N0 a ) 2 Co 2 (NH a yC0 a ) 2 +H 2 0. 

Less sol. than other octamine carbonates. 
(Vortmann and Blasberg, B 22. 2650.) 

chloride, (N0 3 ) 2 Co 2 (NH 3 ) s Cl 4 +4H 2 0. 

(Vortmann and Blasberg, B. 22. 2652 ) 

iodide, (NO,) 2 Co 2 (NH 3 ) 8 I 4 +2H 2 0. 

(Vortmann and Blasberg.) 

nitrate. 

See Octamine cobaltic nitrate. 

sulphate, (NO a ) 2 Co 2 (NH a )s(S0 4 ) 2 + 

2H„0 

+4H s O. (Vortmann and Blasberg, B. 22. 
2652 ) 

Nitratoplatinamine nitrate, 

(N0 3 ) 2 Pt(NH 3 N0j) 2 

SI. sol. in cold, more easily in hot H 2 0; 
easily sol. m dil HNO a +Aq (Cleve.) 

nitrite, (N0 3 ) 2 Pt(NH 3 N0 2 ) 2 . 

Easily sol in H 2 0. (Cleve ) 

Nitratoplatindi'amine chloride, 
(N0„) 2 Pt(N 2 H,Cl) 2 +H 2 0 
Moderately sol. m cold, very easily in hot 
H a O. 

chloroplatinate, (NO a ) 2 Pt(N 2 HeCl) 2 , 

PtCl 4 +2H 2 0. 

Ppt. 

chromate, (N0 3 ) 2 Pt(N 2 He) 2 Cr0 4 . 

Nearly insol. in H 2 0 (Cleve.) 

drehromate, (NOj) 2 Pt(N 2 H 6 ) 2 Cr 2 07 

SI. sol. in H 2 0. 

nitrate, (N0 3 ) 2 Pt(N a II (1 N0 3 ) i .. 

Sol. in HaO. Insol. in HNOa+Aq. 

phosphate, NO a Pt(N 2 H 8 ) 2 +H 2 0. 

\ / 

P0 4 

Very si sol. m H a O (Cleve.) 

Nitratodiplatindiamin e nitrate, 
(NO a )aPt 2 (N 2 H 6 ) 4 (NO a ) 4 . 

Sol. m H 2 0 with decomp. 

Nitratopurpureocobaltic bromide, 

Co (NO a ) (NH S ) a Br 2 . 

Resembles the chloride in its properties. 
| (Jorgensen, J. pr (2) 23. 227,) 
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Nitralopurpureocobaltic carbonate. 
Co(N0 3 )(NH 3 i r ,(C0 3 )+H a O. 

Less sol. m 114) than other purpurrocnr- 
bimates. (Yortmann and Blasberg, B 22. 
3IHS.) 


Nitratopurpureorhodium nitrate, 
(NO-ORhlNIhdsl NOj) a . 

Vciy si sol m cold H;0. Insol, in alcohol. 
| (Jorgensen.) 

Nitric acid, UNO, 


chloride, CorNO,KNII a ) s Cl s 

SI sol in cold II a (), Imt moic than nitrate, 
more easily sol. ni hot, ill), but is converted 
into roseo salt. Instil inHCl-f-Aq or alcohol. 
(Jlirgen sen, J. pr (2) 23. 227.) 

mercuric chloride, 

CoiNO,)iNH,) 6 C1 s , HgCl. 

Not wholly insol, m IIjO. i Joigensen ) 


chloroplatinate, Co(N0 3 )(NH 3 )6Cl a , 

PtC’li. 

Ppt Nearly in sol. m cold H s O (Jbrgen- 


Miscil.le with HsO When. HNO„+Aq is 
distilled at 7(50 mm pressure, an acid contain- 
ing l is',;, IINOj is formed, which boils at 
120 5° under 735 mm pressure. By distilling 
at 150 mm. pressure the acid contains 07 (5% 
HNOa; at 70 mm. (b.-pt. 05-70°) the acid 
contains 06.7% IINO s . The percentage of 
HNOo m the liquid obtained by passing dry 
an intoHN0 3 +Aq containing 01-08% HNO s 
vanes with the temp., the higher tho temp, 
the greater the percentage of HNO s . (Roscoe, 
Cliem Soc. 13. 150.) 



chromate, Co(NO a )(NHj)„Ci(J4 

Nearly msol m III) (Joigensen.) 

dichromate. 

81, sol. m H»(>, lint more easily than the 
neutial salt. (Jdigenscn.) 


HNOa + \q of 1 S3 sp. «r 
" 1 IJJ ;• 


IlNOa + Vi 
(Kirwim 1 
IINOj 4- \«1 


(Mitsrhnrhc 




r. font uns 3(175% NaOj 

rontmns 18% (Daw.) 
contains 32-33% (Ber- 


dithionate, Col NO a ) ( NH 3 ) 5 S 3 O c 

Very .si sol m cold, more easily in hot H.O 
(Jorgensen ) 

nitrate, Co(N(.>,)lNH,) 5 (NO,) a 

No], in 273 pts H a ( ) at 10° Much more sol 
in hot IIjO containing HNOa (Jorgensen, .7 
pr. (2) 23.227) 


Very si. sol i 
5. 170.) 


iIIjO (Jorgensen, Z anorg 


diamine cobaltic nitrite, Co(NO,,)(NH 3 ) s 

(NO s ) t Co(NH,) a 
Pl)t. (Jorgensen.) 

oxalate, Co(NO,)iNH,) 4 C j 0 4 . 

Ppt. 

sulphate, Co(NO s )( NHj)tS0 4 +H a 0 

Rather difficultly sol. m cold H a O (Jor- 
gensen ) 

Nitratopurpureorhodium chloride, 

__ fNO,)Rh(NH,) 4 Cli. 

SI sol. in cold H a (), but more easily than 
the nitrate. (Jorgensen, J. pr. (2) 34. 394 ) 

dithionate, (NO„)Rh(NH s ) t S a 0 6 +H a O. 

Nearly insol. in cold H a (). (Joigensen.) 


Sp. gr. of HN0 3 +Aq at 0° and 15°. 


Htfoa 


NlUs 


100 00 
99 84 
99 72 
99 52 
97 89 
97 00 

90 00 
95 27 
94 00 
93 01 
02 00 

91 00 
90 00 
80 56 
88 00 
87 45 
SO 17 
85 00 
84 00 
83 00 
82 00 
80 06 
80 00 
79 00 
77 66 
76 00 
75 00 , 
74 01 


85 71 
So 57 
85 47 
85 30 
83 90 
83 14 
82 28 
81 66 
80 57 
79 72 
78 85 
78 00 
77 15 
76 77 
75 43 
74 95 
73 86 


69 39 
68 77 
67 71 
60 56 
65 14 
64 28 
83 44 


1 559 
1 559 
1 558 
1 557 
1 551 
1 548 
1 544 
1 542 
1 537 
1 533 
1 529 
1 526 


1 484 
1 481 
1 476 


1 523 
1 520 
1.516 
1.514 
1.509 
1 506 
1 503 
1 4 


1 495 
1 494 
1 488 


1 478 
1 474 
1 470 


1 451 
1 445 
1 442 
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Sp.g 

. of HNOa, etc —Continued. 1 

Sp gr 

of HN0 3 +Aq at 15°. 

r,«n sp 


0 , 


Kp gr 


/C ~ 





His'bi 

Sift 5 

1 at 0° 

at to 

a 

h 

0 

a 

b 

c 

73 00 

62 57 

1 157 

1 435 

1 

1 007 

1 006 

61 

1 372 

1 323 

72 39 

62 05 

1 455 

1 432 

2 

1 014 

1 012 

62 

1 37S 

1 329 

71 24 

61 06 

1 450 


3 

1.021 

1 018 

53 

1 3S5 

1 335 

69 96 

60 00 

1 444 


4 

1 027 

1 024 

54 

1 390 

1 341 

09 20 

59 31 



5 

1 034 

1 029 

55 

1 396 

1 346 

6S 00 

58 29 



6 

1 040 

1 035 

56 

1 401 

1 350 

07 00 

57 43 


1 410 

7 

1 047 

1 040 

57 

1 407 

1 358 

66 00 

56 57 

1 425 

1 405 

8 

1 053 

1 046 

58 

1 413 

1 363 

65 07 

55 77 



9 

1 061 

1 051 

59 

1 418 

1 369 

64.00 

54 84 

1 415 


10 

1 069 

1 067 

60 

1 423 

1 374 

63 59 

54 50 

1 413 

1 393 

11 

1 076 

1 064 

61 

1 427 

1 380 

62.00 

53 14 

1 404 

1.386 

12 

1 083 

1 070 

62 

1.432 

1 386 

61 21 

52 46 

1 400 

1 381 

13 

1 091 

1 077 

63 

1 436 

1 390 

60 00 

51 43 


1 374 

14 

1.098 

1 083 

64 

1 440 

1 395 

59 59 

51 08 

1 391 


15 

1.104 

1 089 

65 

1 445 

1 400 

58 38 

50 47 

1 387 

1 368 

16 

1 112 

1 095 

66 

1 449 

1.405 

58 00 

49 71 

1 382 

1 363 

17 

1 120 

1 100 

67 

1 452 

1 410 

57 00 

48 86 

1 376 

1 368 

18 

1 126 

1 106 

68 

1 457 

1 414 

56.10 

48 08 

1.371 

1 363 

19 

1 134 

1 112 


1 461 

1 419 

55.00 

47 14 

1 365 

1 346 

20 

1 141 

1 120 

70 

1 466 

1 422 

54.00 

16 29 

1 359 

1 341 • 

21 

1 149 

1 126 

71 

1 470 

1 427 

53 81 

46.12 

1 358 

1 339 

22 

1 156 

1 132 

72 

1 474 

1 430 

53 00 

45 40 

1 353 

1 335 

23 

1 165 

1 138 

73 

1 478 

1 435 

52.33 

44 85 

1 349 

1 331 

24 

1 172 

1 145 

74 

1 482 

1 439 

50 99 

43 70 

1 341 

1 323 

25 

1 ISO 

1 151 

75 

1 486 

1 442 

49 97 

42 83 

1 334 

1 317 

26 

1 187 

1 169 

76 

1 490 

1 445 

49 00 

42 00 

1 328 

1 312 

27 

1 195 

1 166 

77 

1.494 

1.449 

48 00 

41 14 

1 321 

1 307 

28 

1 202 

1 172 

78 

1 499 

1 452 

47 18 

40 44 

1 315 

1 295 

29 

1 211 

1 179 

79 

1 503 

1 456 

46 64 

39 97 

1 312 

30 

1 218 

1 185 

80 

1 507 

1 460 

45 00 

. 38 57 

1 300 

1.284 

31 

1 225 

1 192 

81 

1 511 

1 463 

43 53 

37 31 

1 291 

1 274 

32 

1 282 

1.198 

82 

1 515 

1 467 

42 00 

30 00 

1 280 

1 264 

33 

1 240 

1 204 

83 

1 519 

1.470 

41 00 

35.14 

1 274 

1 257 

34 

1 248 

1 210 

84 

1 523 

1 474 

40 00 

34.28 

1 267 

1 251 

35 

1 255 

1 218 

85 

1 527 

1 478 

39.00 

33 43 

1 260 

,1 244 

36 

1 264 

1 225 


1 530 

1 481 

37 95 

32 53 

1 253 

1 237 

37 

1 271 

1 230 

87 


1 484 

36 00 

30 86 

1 240 

1 225 

38 

1 280 

1 236 

88 


1 488 

35 00 

29 99 

1 234 

1 218 

39 

1 286 

1 244 

89 


1 491 

33 86 

29 02 

1.226 

1 211 

40 

1 295 

1 251 

90 


1 495 

32 00 

27 43 

1 214 

1 198 

41 

1 304 

1 257 

91 


1 499 

31.00 

26 57 

1 207 

1.192 

42 

1.312 

1 264 

92 


1 603 

30.00 

25 71 

1 200 

1.185 

43 

1 318 

1 270 

93 


1 506 

29 00 

24 85 

1 194 

1 179 

44 

1 325 

1 276 

94 


1 509 

28 00 

24 00 

1 187 

1 172 

45 

1 332 

1 284 

95 


1 512 

27 00 

23 14 

1 180 

1 166 

46 

1 340 

1 290 

96 


1 516 

25 71 

22,04 

1 171 

1 157 

47 

1 346 

1 298 

97 


1 520 

23 00 

19.71 

1 153 

1 138 

48 

1 352 

1 304 



1 523 

20 00 

17 14 

1 132 

1 120 

49 

1 360 

1 312 

99 


1 526 

17 47 

14 97 

1 115 

1.105 

50 

1 366 

1 316 

100 


1 530 

15 00 

12 85 

11 14 


1 089 





13 00 

1 085 

1.077 

(Kolb, calculated by Gerlach, Z, ana 

. 8. 292. 

11.41 

7.72 

9 77 

6 62 

1 075 

1 050 

1.067 

1 045 


Sp gr 

of HNOa+Aq at 17 6° 


4.00 

2 00 
0.00 

3 42 

1 71 

1 026 

1 013 

1 022 

1 010 


Spgr 

A 

Sp g. 

nTo. 

Sp gr 




6 

1 032 


1 060 

13 









(Kolb, A. oh. (4) 10. 140.) 

6 

1 038 

10 

1 068 

14 

1 096 





7 

1 045 

11 

1 075 

15 

1 104 





8 

1 053 

12 

1 082 

16 

1 111 
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Bp. gr. of HNOa, etc, — Continued, 




Most accurate table, 
ip. gr. of HNO s +Aq at 15°; II s O a 


1.118 
1 125 
1 132 
1 140 
1 147 
1 115 
1 103 
1 170 
1.178 
1 180 
1 104 
1 201 
1 209 
1 217 
1 224 
1 232 
1 230 
1 247 
1 255 
1 203 
1 271 
1 27!) 
1 287 


1 204 
1 301 
1 80S 


1 389 
1 394 
1 400 


1 484 
1 488 
1 492 
1 496 
1 500 
1 504 
1 508 
1 512 
1 516 
1 519 


I Huger, Comm 1883.) 
8p. gr. IINOa+Aq at 17 5°. 


(Hager, Adjumenta vam, Leipzig, 1876.) 
Sp fir, of HN0 3 -}-Aq at 15°. 


1 00581 
1 01136 
1 01713 
1 02286 
1.02851 
1 03439 
1 04019 
1 04592 
I 05234 
1 05746 
1 00330 
1 06951 
1 07581 
1 08126 
1 08843 
1 09500 
1.10102 
1 10725 
1.11321 
1.12024 
1.12714 
1.13349 
1 13890 
1.14460 
1 15164 


Sp nr 


1 15869 
1 16660 
1 17371 
1 18073 
1 18830 
1 19552 
1 20276 
1 20635 
1 21300 


1 25850 
1.26475 
1 27125 
1 28895 
1 28450 
1 29110 
1 29780 
1 30443 
1 31101 
1.31722 


1 000 
l 005 
1 010 


1 026 
1 030 
1 035 
1 040 
1 045 
1 050 
1 055 
1 060 
1 005 
1 070 
1 075 


1 000 
■ 1 095 
1 100 
1.105 
1 110 
1 115 
1 120 
1 125 
1.130 
1.135 
1.140 
1 145 
1 150 


1 170 
1 175 
1 ISO 
1 185 


1 205 
1 210 
1 215 


1.230 
1 235 
1.240 
1.245 
1.250 
1 255 
1 260 
1 265 


(Squires, Pharrn. Era, Jan, 1891.) 


0 08 

0 85 

1 62 


5 47 

6 22 
6 97 
7.71 
8.43 
9 15 
9 87 

10.57 

11.27 

11.96 

12.04 

13.31 

13.99 

14.67 

15 34 
16.00 

16 67 

17 34 

18 00 
18 66 
19 32 

19 98 

20 64 

21 29 

21 94 

22 60 
23 25 


24 54 

25 18 

25 83 

26 47 

27 10 

27 74 

28 56 

28 99 

29 61 

30 24 

30 88 

31 53 

32 17 

32 82 

33 47 

34 13 
34.78 
35.44 


0 10 
1 00 

1 90 

2 80 

3 70 

4 60 
6 50 

6 38 

7 26 

8 13 

8 09 

9 84 
10 68 

11 51 

12 33 

13 15 

13 95 

14 74 

15 53 

16 32 
17.11 


17 8 


18 67 

19 45 

20 23 

21 00 

21 77 

22 54 

23 31 

24 08 

24 84 

25 60 

26 36 

27 12 
37 88 

28 63 
20 38 
30.13 

30 88 

31 62 

32 36 

33 09 

33 82 

34 55 

35 28 


38.29 

39.05 

39 82 

40 58 
41,34 
42 10 
42.87 
43.64 
44.41 
45.18 
45.95 
46.72 


0 001 
0 010 
0 019 
0 028 
0 038 
0 047 
0 057 
0 066 
0 075 
0 085 
0 094 
0 104 
0 113 
0.123 
0.132 
0 141 
0 151 
0 160 
0.169 
0 179 
0.188 
0 198 
0 207 
0 217 
0 227 
0.236 
0 246 
0 256 
0 266 
0 276 

0 296 
0.306 
0 316 
0 326 
0 336 
0.347 
0 357 
0.367 
0 378 


0.409 
0 420 
0.430 
0 441 
0 452 
0 463 
0 475 
0 186 
0 498 
0 509 
0 521 
0 533 
0.544 
0 556 
0 568 
0 581 
0 593 
0 605 
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Sp. gr. of HN0 3 , etc. — Continued. 


1 340 
1 345 
1 350 


1.400 
1.405 
1 410 
1.416 


1 465 
1 470 
1 475 


1 510 
1 511 

1.512 

1.513 
1 514 
1 515 
1 516 
1 517 
1 518 
1 519 


' 0 NjO. 


40.71 
41.37 
42 06 

42 76 

43 47 

44 17 

44 89 

45 62 

46 35 
48 07 

47 82 

48 57 

49 35 

50 13 

50 91 

51 69 

52 52 

53 35 

54 20 

55 07 

55 97 

56 92 

57 86 


64 01 
05 13 

66 24 

67 38 


71,06 
72.39 
73.76 
75.18 
70 80 
78 57 

80 65 

81 09 
81 50 

81 91 

82 29 
82 63 

82 94 

83 26 
83 58 

83 87 

84 09 
84 28 

84 46 
84.63 
84.87 
84.92 
85.04 
85.15 
85.26 

85 35 
85 44 


47 49 

48 26 

49 07 

49 89 

50 71 

51 53 
52.37 

53 22 

54 07 


54 9 

55 79 

56 66 

57 57 
68 48 


61 27 

62 24 

63 23 
64.25 

65 30 

66 40 

67 50 


70 98 

72 17 

73 39 

74 68 

75 98 
77 28 
78.60 
79 98 
81.42 


2 90 
84 45 

86 05 

87 70 


95 55 
90.00 

96 39 

96 76 

97 13 
97 50 
97 84 


99 07 
99 21 
99.34 
99.46 
99 57 
99.67 


0.656 
0.669 
0.683 
0 697 
0 710 
0 725 
0 739 
0 753 
0 768 
0.783 
0.798 
0 814 
0 829 
0 846 
0 862 
0 879 
0 896 
0 914 


0 952 
0.971 
0 991 
1.011 


1 219 
1 246 
1 274 


1 444 
1 451 
1 457 
1 464 
1 470 
1 476 


1.490 
1.494 
1 497 
1 501 
1.504 
1 507 
1 510 
1.512 
1 515 


(Lunge and Rey, Z. f angew. Ch. 1891, 165.) 


* . gr. of N-HN0 8 +Aq at 1874° = 1.0324. 
(Loomis, W. Ann 1896, 60. 550.) 

> gr. (reduced to a vacuum) of HNOa from 
78-100% concentration at 4°/4°, 
14 274° and 24 2°/4°. 


81 97 

84 90 

85 21 


92 34 

94 04 

95 62 

96 64 


1.50632 
1 50911 
1 51298 
1 52236 


1.49137 
1 49543 
1 50394 


Sp. gr. at 20° of HNO a +Aq containing M 
g. mols. HNO a per liter. 

M 0 025 0.05 0.075 0 10 

Sp gr. 1.000926 1.001798 1.002653 1.003496 

M 0.25 0 6 0.76 1.0 

Sp. gr. 1.008481 1.01686 1.02503 1.0336 
M 20 
Sp.gr. 1.0670 

(Jones and Pearce, Am. Ch. J. 1907, 38. 732.) 

For sp. gr. of HN0 8 +H 2 S0i, see under 
H 2 S0 4 . 

Partition coefficient for HNO B between 
ether and H 2 0 is increased by the addition 
of nitrates. (Tanret, C R, 1897,124.464.) 

The hydrates described by Erdmann do 
not exist. There are only two authentic hy- 
drates, the mono- and the tri-hydrate. 
(Ktlster, Ch. Z. 1904, 28. 132 ) 

The composition of the hydrates formed 
by HNOa at different dilutions is calculated 
from determinations of the lowering of the 
fr.-pt produced by HNOa and of the c 


Am. Ch. J. 1905, i 


8 ) 


Dinitrlc acid, H 2 N 1 0u=2N 2 0a, H 2 0. 

Fumes on air. Miscible with H 2 0, with 
evolution of much heat. (Weber, J. pr. (2) 
6. 342.) 

Nitrates. 

All nitrates are sol. in H s O except a few 
basic compounds. Most nitrates are insol. in 
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NITRATE, ALUMINUM, BASIC 


Sol. in HsO. (Ordway, Sill. Am J. (2) 26. 
203.) 

Basic aluminum nitrates containing 2 mols 
or less of A1 2 0 8 to one of N 2 0 6 may be ob- 
tained sol. in H s O, but the compounds con- 
taining more than 2 mols. A1 2 C>3 are msol. in 
HjO. (Ordway, (. c.) 

2A1 2 O s , N,O s + 10H„O. (Ditte, C R. 110. 
782.) 

AUO14H10, HNO,. Sol. in H s O. (Schlum- 
berger, Bull. Soc. 1895, (3) 13. 59.) 

Aluminum, nitrate, A1(N0 j) 3 -)-9H«0. 

Deliquescent. Very sol. m H 2 0, HNO s + 
Aq, or alcohol. (Berzelius.) 

Melts in its crystal H s O at 72 7°. (Ordway. 
Sol. in 1 pt. strong alcohol. (Wenzel.) 
Dilhcultly sol. in acetone. (Naumann, B. 
190*1, 37. 4328.) 

Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314.) 


Sol II 


s HsO ul 


Sol mint cold, nnil 0 5 pt boiling H.O (Fourer 
Hoi mOfipt HsO nt 1R“ (Berzelius) 

Sol m 2 pts HsO at 1S». (\hl) 

Decomp, by boiling II 2 0. 

Solubility in 100 pts. H 2 Q at t°. 


NH.NOs 


NHiNt 


(Mulder, Soheik. Verhandel. 1864 . 96 ) 


Solubility in H a O at t°. 


23.0 

25.0 
27 7 

28.0 

30.0 
30.2 
31 9 

32.1 


35 6 

36 0 
36.0 

37 5 

38 0 


1, 2945 
1 3116 
1 3159 
1 3197 
1 3257 
1 3260 
1 3299 
1 3308 


1 3408 
1 3412 
1 3420 


Solubility in H a O at t°. 


(Seidell’s Solubilities 1st ed. 28. Calc, from 
Midler & Kauffmann, see above, and 
Schwarz, Ostwald’s Lehrb., p. 425.) 

100 g. NH4NO3+ Aq contain* 

54.19 g NH4NO3 at 0°. 

70.10 g. “ “ 30°. 

84.03 g, “ " 70°. 

(de Waal, Dissert. Leiden, 1910.) 
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70.19 g NH 4 NO a are contained in 100 g. 
NTLNOs+Aq sat. at 30°. (Schrememakers 
S3* da Baat, Arch neer. Sc. 1911, (2) 15. 

41 0O pts. NHaNOs mixed with 100 pts. H 2 0 
lower the temperature from 13.6° to — 13.6°, 
that is 37.2°, but if the initial temperature is 
0° it will fall only to —16 7°, the freezing- 
point of the mixture. (Rudorff, B. 2. 68.) 

Sp. gr. of NHiNOa+Aq at 18° 


(Thomsen and Gerlach, Z. anal. 28. 520 ) 
Sp. gr. of NHiNOs+Aq at 15°. 


1 1304 
1 1780 
1.2279 


Sp. gr. of NH 4 NO,,+Aq 


0 6419 

1 4101 

2 7501 
5 4890 

11 7981 
23 4480 
47 9500 


r. in°/ 16 ° 


1.000000 
1 000271 
1 000593 
1 001153 
1 002300 
1 004916 
1 009758 
1 019952 


(Dijken Z phys Ch 1897, 24 107.) 

Sp. gr. 20°/4° of a normal solution of NH 4 NO s 
= 1 .030436 ; of a 0.5-normal solutionl = .014505 . 
(Haigh, J Am. Chem. Soc. 1912, 34. 1151.) 

-pt. of NH 4 N0 3 -(-Aq co 

NH 4 N0 8 to 100 pts. H s O. _ „ 

to Gerlach (Z. anal. 26. 445); L= accord- 
ing to Legrand (A. ch. (2) 59 426.) 


(Kohlrausch, W. Ann 1879. 1 ) 
Sp. gr. of NH 4 N0 3 +Aq at 17 5° 


t NH 4 NOs Sp 


1 1454 
1.1602 
1.1550 
1 1598 
1 1646 
1.1694 
1 1742 
1 1790 
1 1841 
1 1892 
1 1942 
1.1994 
1 2045 
1 2096 


1 2300 
1 2353 
1 2407 
1 2460 
1 2514 
1 2567 
1 2621 


1.2942 

1.3005 

1.3059 


440 2 
487 4 
537 3 


(Gerlach, Z. anal. 27. 310.) 
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NITRATE, AMMONIUM 


.Solubility of NHjNOa in UNO.. 


27.5 
27 0 
23 5 
23 0 


12 0 
11 5 
11 5 


34 5 
38 8 

44 0 

45 S 
4!) 4 
50 0 
54 0 
54 3 


(solution in NII 4 N0 3 ) 


* Mpt. of NBUNOa, 2HNOj. 

(Groscluiff. Z. anorg. 1904, 40 . 0.) 
Solubility of NHiNOs m NIROH+Aq. 


0 7578 
0 0439 
4 2015 
0 7740 
0 9358 
0 7000 
0.9075 

0 S30S 
0.9520 

1 3918 


0 0588 
0 0005 
0 7747 
0 1857 
0 2352 
0 2007 

0 8515 
0,3700 

1 2457 
4 4327 


about, 188° 
109 S 
94 0 


33 3 
0 

— 10 5 
-30 0 

— 44 5 
—60 

about —80 


(Kuriloff, Z. pliys. Ch. 189S, 26. 109.) 
NH„NO,+NH,Cl 

100 pts. H,0 dissolve 29.1 pts. NIRCl and 
173.8 pts. NH 4 NO,. (Rtidorff, B. 6. 484.) 

Sol. in sat. NHiCl+Aq with pptn. of 
NH 4 C1 until a state of equilibrium is reached. 
(Karsten.) 


Addition of KC10 3 to NH 4 C1+Aq prevents 
pptn. of NIRC1, and dissolves any NH 4 C1 
that may have been pptd. (Marguentte, C. 
R. 38 . 300.) 

See also under Ammonium chloride. 
NH 4 N0 3 +KN(), 


100 pts. IlaO dissolve: 


(1) U 0 ° J ) 

(31* U (4) 

(4% 

KNOi .. 

20 2 1 40 0 

1 26 0 

46 2 | 

NHiNOi 

. | 88 8 

143 | 

130 4 | 161 


2. Sat. at 11° with NH 4 NO s and then at 9° 
with IvN0 3 ; 5. sat, at 11° with NH 4 N0 3 and 
then at 15° with KNO s . (Mulder ) 

Sol. m sat HNOs+Aq without causing ppt, 
(Karsten) , with sopaiation of KNOs (Rudorff). 

Composition of solution is dependent on the 
relative exeess of the salts present, (Rudorff ) 
100 pts. H»0 dissolve 77 1 pts. NaNO a and 
162 9 pts. NH f NOa at 16°. (Rudorff, B. 6. 
484.) 

If a sat. solution of NH 4 N0 3 +Aq at 11° is 
sat. with BafNOs) 2 at 9°, 100 pts. H 2 0 
dissolve. 



101 3 
6 2 


6 8 


(Mulder ) 

Solubility of NH < NO,i+AgNO a in H 2 0 at t°. 



As*). 

NHiNOs 

Solid phase 

— 7 3° 
—10 7 
—14 9 

—14 8 
—18 7 

—17 4 

47 1 
44 52 
42 0 

39 51 
15 90 

0 

0 

S 43 

16 SO 

IS 79 

37 30 

41 2 

Ioq+AkNOj, rhomb. 

Ico+ArNOs, NHiNOj 
4- ArNOs rb 

ArNOs, NHiNOs 
[ re 4 - ArNOs, NHiNOs 
4-NHiNOs 0 rb 
Ico4-NH 4 NOs, 0 rb, 

0 

IS 

30 

55 

109 6 

60 36 

55 36 
58 S9 
63 32 
67 9 

19 59 

22 00 

23 42 

26 12 
32.1 

ArNOs, NHiNOs + 
ArNOs, rb 

0 

18 

30 

40 

55 

101.5 

22 13 

27 07 
29.76 
32.68 

36.00 

47.5 

44.87 

49.22 
52.50 

52.22 

52.38 

52 5 

AgNOs, NHiNOs 4- 
NHiNOs 0 rb 

;ArNOs, NHiNOs + 
NHiNOs a rb, 

AgNOj, NH4NOaH- 
1 NH 4 NOi, rbd, 


(Schreinemakers and daBaat, Arch. n6er. So. 
1911 (2) 16. 414.) 
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NITRATE, AMMONIUM HYDROGEN 


100 {its. absolute methyl alcohol dissolve 
17.1 pts. at 20 5°. (do Bruyn, Z phys. Cli. 
10. 783.) 

100 g. absolute methyl alcohol dissolve 
14.6 g NH 4 NO, at 14° and 10.3 g at r "" 
(Schiff and Monsacchi, Z. phys. Cli. 1896 
277.) 

100 pts. absolute ethyl alcohol dissolve 3.S 
pts. at 20 5°. (de Bruyn, Z. phys Cli 10. 
783.) 

100 g. absolute ethyl alcohol dissolve 4.6 g. 
at 14°. (Schiff and Monsacchi, Z. phys, Cli. 
1396,21.277.) 

Solubility of NH4NO3 in H 2 0 is deoreased 
by presence of ethyl alcohol but increased by 
presence of methyl alcohol. NH4NO3 is only 
very si sol. in abs. ethyl alcohol and the sol- 
ubility increases slowly with rise m temp. ; it is 
more sol. m abs. methyl alcohol and the 
solubility increases rapidly with rise in temp 
(Fleckenstem, Phys, Zeit. 1905, 6. 419.) 


Solubility in methyl alcohol + Aq. at 30°. 


29,9 
21 0 
20.fi 
10.5 


5h"vc 


70 1 
53 9 
48 1 
37 5 
29.1 
10 7 


23 2 
18.3 
11 0 


ilcohol k.bjwt NHjNOi 


70.1 
64.5 
37 5 


Solubility of NH4NO3 in alcohol. 


; Nil, NO; 


54 19 
42 69 
1 96 
70 10 
59 83 
8 00 
3 60 
84 03 
72 37 
01 11 
41 25 
24 71 
7.51 


10 60 
85 30 
90 51 
0 

11 12 
22 87 
44 64 
07 23 
92 49 


% H.O 


45 81 
44.01 
0 11 
29 90 
29 57 
6 04 
0 

15 97 

16 51 
16 02 
14 11 


(de Waal Dissert. Leiden, 1910.) 


0,83904 

0,84746 

0.85604 

0.86524 


(Gcrlach, Z. anal. 28. 521.) 

Insol. in benzomtrde. (Naumann, B. 1914, 
47. 1370.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Veiy si. sol. m acetone. (Krug and M’El- 
ly, J. Anal. Ch. 6. 184.) 

Sol. m acetone. (Eidinann, C. C. 1899, 
II 1014.) 

ionium hydrogen nitrate, NH 4 H(N0 3 ) 2 . 


Ammonium dihydiogen ni 
NHJ-I 2 (NO,),. 
d. in H,0. (Ditte.) 


Solubility m H 2 0. 


—8 0 
—2 5 
+3 0 
3 5 
19 5 
25 0 

29 5 mpt, 


34 2 

34 8 

35 4 

36 0 

37 4 

38 1 


53 9 

54 8 

55 8 

56 8 
58 9 
60 0 
61 2 


(Groschuff, Z. anorg. 1904, 40. 7.) 



NITRATE, AMMONIUM, AMMONIA 


Ammonium cerous mtate, 3NH 4 N0 8 , 

2Ce(N0 3 )a+12BnO. 

Verv deliquescent. Very sol. m H 2 0 and 
alcohol (Holzmann, J pr. 84. 78 ) 

W -I-IOH2O. Hygroscopic. Sol. m H 2 0, 
mvossbach B. 1900. 33. 3507.) 

(D oNHiN 03, Ce(N6,),+4H»0. As above. 
(Mangnac, k. ch. (4) 30. 64.) 

Solubility in H s O 
100 g. H 2 0 dissolve at: 
o 75 0 25° 45° 

235I5 296.8 410 2 g. anhydrous salt, 

60° 65.06° 

681.2 817.4 g. anhydrous salt. 

(Wolff, Z. anorg. 1905, 45. 98 ) 

Ammonium ceric nitrate, 2NH4NO3, 
Ce(NO„)4. 

Vei'v sol. in H 2 0 without decomp. Sol. in 
HNO3, (Meyer, B. 1900, 33. 2137 ) 

Sol. in alcohol. (Meyer, Z. anorg. 1901, 
27. 369 ) 

Solubility m H 2 0. 

100 g. H 2 0 dissolve at t°: 

25° 35.2° 45.3° , , 

140 9 161 7 174.9 g. anhydrous salt, 


(Wolff, Z. anorg. 1906, 45. 94.) 

+1J4H S 0. Very deliquescent. (Holz- 

mann, J. pr, 84. 78.) 

Ammonium cobalt nitrate. 

Permanent. Sol. m H a O. (Thenard ) 

Ammonium copper nitrate, 2NH<NOj, 
Cu(NOs)s 

Very sol. in H 2 0. 

Ammonium didymium nitrate, 2NH4NO3 , 
Di(N0 5 ) 8 +4H 2 0. 

Somewhat deliquescent. 

Ammonium gadolinium nitrate, 2NH4N0 8 , 
Gd(N0 8 ) 8 . 

Deliquesces in the ah'. (Benedicks, Z. 

anorg. 1900, 22. 407.) 

Ammonium gold (auric) nitrate (Ammonium 
auronltrate), NH4Au(N0 8 ) 4 . 

Extremely deliquescent. 

H(NH 4 ) 2 Au(NOs)b. (Schottlander, A 217. 

312) 

Ammonium lanthanum nitrate, 2NH4N0 8 , 
La(N0 3 ) 8 +4H 2 0. 

Not deliquescent. Sol. in H 2 0. (Marig- 


magnesrum nitrate, 2NH4N0 8 , 
Mg(N0 8 ) 2 . 

Slowly deliquescent. Sol. m 10 pts. H»0 at 
12.6°, and much less hot H 2 0. (Fourcroy.) 

Ammonium mercurous nitrate, 4NH4N0 8 , 
Hg 2 (N0 8 ) 2 +5H 2 0. 

ol. in H 2 0. (Pagenstecher, Report. 14. 

Ammonium nickel nitrate. 

Sol. in 3 pts. cold H 2 0. (ThAnard, Scher. 
J. 10. 428.) 

Amm onium praseodymium nitrate, 2NH 4 N0 8 , 
Pr(N0 8 ) 8 +4H 2 0. 

Sol in H 2 0. (von Scheele, Z. anorg. 1898, 
18. 356.) 

Ammonium silver nitrate, NH4NO5, AgNOs. 
Very sol inH 2 0. (Russell and Maskelyne, 
oy. Soc. Proc 26. 357.) „ , . 

Sol. in H 2 0 without decomp (Schreme- 
m alters and de Baat, Chem. Weekbl. 1910, 
7. 6.) 

See also solubility of IHDNOs+AgNOj 
under NH4NO3. 

Ammomum thorium nitrate, (NH4) 2 Th(N0 8 )o. 

Sol. in strong HNO s . (Meyer, Z anorg. 
1901, 27. 383.) , 

NH4Th(N0„) 8 +5H 2 0. Sol. m HNO a of 
sp gr. 1.25. (Meyer, Z anorg. 1901, 27. 382.) 

Ammomum uranyl nitrate, NH4NO3, 
U0 2 (N0 8 ) 2 . 

Decomp, by H 2 0. Sol. in cone. HN0 8 . 
(Meyer, B. 1903, 36. 4057.) 

Solubility in H 2 0 at t°. 


mble Balt +UO 2 (N0j)s 


Ammonium uranyl nitrate is decomp, by 
H 2 0 at temp, below 00°: above 60° it is sol. 
m H 2 0 without decomp. (Rimbach, B . 1904, 
37. 475.) 

Ammonium nitrate ammonia, 2NH 4 N0 8 , 
3NH, 

Known only as a solution of NH a in 
NH 4 NO a +Aq. (Troost, C. R. 94. 789.) 
NHiNOj, 3NH 8 . As above. 
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Ammonium nitrate mercuric chloride, 
NH 4 N0 3 , 2HgCl a . 

Insol. in HjO. Ether dissolves out IlgCla. 
(Kosmann, A. oh, (.1) 27. 2t0.) 

2NFLNO,, HgCla. Sol. in II 2 0. (Hof- 
mann and Marburg, A. 1.S9!), 305. 199.1 


Ammonium nitrate sulphate, 2(NH«)»0, 
N a Os, 2SO a , II 2 0 

Very hydroscopic and sul in IlaO. (Fried- 
heim. Z. anorg. 1894, 6. 297.) 

2NH<NOj, (NH 4 ) 2 S0 4 . ide Waal, Dissert. 
1910.) 

3NH 4 NO„ (NH 4 ) 2 S0 4 . (de Waal.) 

See also solubility of N^NOj+CNH^SO, 
under NH 4 NO,. 


Ammonium nitrate mdatungstate, NIl 4 NOa, 
2(NH 1 ),W,0„+4H 2 0. 

Decomposes by reorystallising out of H 3 0. 
(Marignac, A, oh. 13) 69. 61.) 


Antimony nitrate, Sb 4 Oo, N s O { . 

Decomp, by cold H a O. fBuohola.) 
Aqueous solution sat. at 10° contains 30.4% 
salt. (Eller ) 

Sol m stiong, less sol, in dll. HNOj+Aq. 
(Peligot, A. eli (3) 20. 288.) 

Insol m acetone (Naumann, B. 1904, 37. 
4329.) 


Barium nitrate, Ba(N0 3 ) 2 . 

Sol. in HaO with absorption of heat. 

100 pts. H.O at 0° dissolve 5.0 parts 
Ba(NOj) s . (Gay-Lussac, A. eh. 11. 313.) 

100 pts. HaO at 0“ dissolve 5 2 parts 
Ba(NOj) a (Mulder.) 

Ba(NO|)a+Aq sat at 20“ contains 8.57 pts 
Ba(NO*) 2 to 100 pts. HaO, and lias 1.0079 sp 
gr. (Ivnrsten); sat. at 20° lias 1.004 sp. gr., 
and contains 7.94 pts. Ba(NO a ) s to 100 pts. 
HaO. (Michel and ICrafft.) 


100 pts. HaO dissolve pts. Ba(NOs)a at t‘ 


14 95 
17 62 
37.87 


8.18 

8.54 

13.07 

17.07 


52.11 
73.75 
86 21 
101 05 


17 97 
25.01 
29.57 


(Gay-Lussac, A. ch. (2) 11. 313.) 


Solubility in 100 pts. H«0 at t°. 


10.1 
10.4 
10 6 
10 8 
11 1 

11 3 
11 6 
11 8 

12 1 
12 3 
12.6 


17 7 

18 1 
18 4 

18 7 

19 0 
19 3 

19 6 

20.0 

20 3 
20 6 

20 9 

21.0 

21 6 
21 0 
22 3 
22 6 

22 9 

23 3 
23 6 


24 S 

24 9 

25 0 


27 0 
27 4 
27 7 


12 8 
13 1 
13.4 

13 7 

14 0 
14.2 
14 5 

14 8 

15.1 

15 4 
15 6 

15 0 

16 2 
16 6 
16 8 

17.1 
17 4 


97 


100 

101 

101 


29.5 

29 S 

30 2 
30 6 

30 9 

31 3 

31.7 

32 0 
32 4 

32 7 

33 1 

33.5 

33 8 

34 2 

34.5 

34.8 


i (Mulder, calculated from his own and other 
| experiments, Scheik, Verhandel. 1864. 50.) 


iS 



NITRATE, BARIUM 


Sat. Ba(NO,)«+Aq contain: 


3. gr. of Ba(NO s )«+Aq at 17. 


(Etard, A ch. 1894, (7) 2 528 ) 

100 g. H a O dissolve 8 54 g, Ba(N0 3 ) 2 at 
17°. (Gmelm-Kraut, Handbuch del- anorg. 
Cliemie ) 

100 g H 2 0 dissolve 7.87 g, Ba(N0 3 ) 2 at 
15°; 8.32 g. at 17° (Euler, Z. phys. Ch. 1904, 
49. 315.) 

1000 g. H a O dissolve 0 72 gram-equivalents 
Ba(NO s ) 2 at 21.5°. (Euler, Z. phys. Ch. 
1904, 49. 312.) 

10.30 g anhydrous Ba(N0 3 ) 2 are sol. in 
100 g. H s O at 25° (Parsons and Colson, J. 
Am. Chem Soc, 1910, 32. 1385 ) 

4.74 g. Ba(N0 2 ) 2 are contained in 100 g 
Ba(NO,) 2 sat at 0°. (Coppadoro, Gazz ch. 
it. 1911, 42, 1. 233.) 

Solubility of Ba(NO s ) 2 in H 2 0 = 0 427 mol. 
1, at 30°. (Masson, Chem. Soc. 1911, 99. 
1136.) 

Solubility of Bn(NOs) 2 in H 2 0 at 30° = 
10.33%. (Coppadoro, Gazz. ch. it. 1913, 43. 


S P 8i 

Baf&Ori. Sp Br 

1 1 0085 

2 1 0170 

3 1 0265 

4 1.0340 

5 1 0425 

6 1 0510 

7 1 0600 

8 1 0690 

Sat. sol 1 0690 

(Gerlach, Z. anal. 27. 283.) 

Sp. gr. of Ba(N0 3 ) 2 +Aq at room temp 

% BnCNOsP 

Sp er 

5.25 

2 98 

1 0507 

1.0274 

(Wagner, W. Ann. 1883, 18. 264.) 

Sp gr. of Ba(N0 3 ) 2 +Aq at 25° 

Concentration of 
Ba(NOs)aH-Aii 

Sp gr 

'li normal 

Vi " 

Vs “ 

1 0518 

1 0259 

1 0130 

(Wagner, Z. phys. Ch 1890, 5. 35.) 


Ba(NOj) 2 +Aq containing 6.08% Ba(N0 2 ) 2 
hassp.gr. 20720° = 1.0517. 

Ba(N0 3 ) 2 +Aq containing 0.97% Ba(NO a ) 2 
has sp. gr. 20720° = 1.0597. 

(Le Blanc and Rohland, Z. phys. Ch. 1890, 

Sp. gr. of Ba(N0 3 ) 2 +Aq at 20° containing 
M g. mols. salt per liter. 


6.25 8.46 11 39 g Ba(NO,) 2 

(Findlay, Chem. Soc. 1914, 105. 780.) 
Sp, gr. of Ba(N0 2 ) 2 -(-Aq at 19 5°. 


M 0.075 0.10 0.15 

Sp. gr. 1.016071 1.021143 1.031770 

(Jones and Pearce, Am. Ch. J. 1907, 38. 708.) 

Sp. gr. of sat. Ba(N0 3 ) 2 +Aq at t°. 


(Calculated by Gerlach, Z. anal. 8. 286, from 
ICremers, Pogg. 95. 110.) 

Sp. gr. of Ba(N0 3 ) 2 + Aq at 18°. 


Saturated BaNO s +Aq contains 
36.18 pts Ba(NOa) 2 to 100 pts. 1 
boils at 101 1°. (Griffiths,) 
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36.2 pts BaiNO,). to 100 pts H a O, and 
boils at 101.65°, (Gay-Lussac ) 

34.8 pts B:i!NO,). to 100 pts. HjO, and 
boils at 101.0°. (Mulder.) 

34.8 pts. Ba(N0 3 ) 8 to 100 pts. H,0, and 
boils at 102.5°. (Kremers.) 

Sat. Ba(NOj) s +Aq forms a crust at 101.1°; 
highest temp, observed was 101.5°. (Gerlaoli, 
Z. anal 26. 427.) 


100 5° 

101 0 
101 1 


(Gerlach, Z. anal 26. 4*40 ) 

Insol. in eone. HNOj+Aq, and much less 
sol, in dil. HNO.+Aq or HCl+Aq than in 
HjO. 

Solubility of BafNOs). in IINO.i+Aq at 30° 


13 67 pts. NH 4 C1+Aq (1 pt. NH 4 C1+10 
pts. 11/)) at ord. temp , and 4 67 pts at 
100° 

24 00 pts. NILNOa+Aq (1 pt. NII 4 NO a + 
10 pts IRQ) at ord. temp. 

17.33 pts. NII 4 C 2 Ii 3 0 2 +Aq (dil. NH 4 OH 
neutralised by dil. HC 2 H 3 0 2 ) at ord. temp., 
and 4.33 pts. at 100°. 

14.07 pts. NftC,H 3 0 2 +Aq (dil. HC 2 H„0 2 
neutialiscd by Na 2 C0 3 and clil, with 4 vols. 
II/)) at ord. temp., aud 5.33 pts. at 100°. 

17.33 pts. CufC 2 H a 0 2 ) 2 +Aq (see Stolba, Z. 
anal. 2. 390) at ord. temp , and 6.00 pts. at 
100°. 

15.07 pts. grape sugar (1 pt. grape sugar 
+10 pts. H.O) at ord. temp. (Pearson, Zeit 
Ch. 1869. 662.) 

Sol. in sat. NH 4 C1+Aq without pptn. at 
first, but finally NH 4 C1 is pptd, until a cer- 
tain state of equilibrium is reached. (Kar- 

Solubility in Ba0 2 H 2 , 8H 2 0+Aq at 25° 


1 0633 
1 0668 
1 0783 
1 1050 
1 1341 
1 1341 
1 1646 


HNCh 


0 0000 
0 1318 
0 2496 
0 4995 

0 7494 

1 000 
1 247 
1 403 
1 998 


BaC 


0.4270 
0 3282 
0 3268 
0 2410 
0 1785 
0.1353 
0.1056 
0 0847 
0 0598 
0 0334 
0 0218 
0 0223 
0 0147 


(Masson, Chem. Soc. 1011, 99. 1136) 

Less sol. in dil. HC 2 H a 0 2 +Aq than m dil. 
HCl+Aq, 

Solubility in NH 4 C1+Aq is the same as in 

HA 

Less sol. in NH 4 OK+Aq, NH 4 C 2 H 3 0 3 + 
Aq, or NH 4 NO s +Aq than in HA (Pearson, 
Zeit. Ch. (2) 5. 662.) 

Ba(NO s ) 2 is sol. in about* 

13.33 pts H-.O at ord temp., and 4.G7 pts. 
at 100°. 

14.67 pts. NH 4 OH+Aq (cone.) at ord 
temp., and 5.67 pts. at 100\ 

16.50 pts. NH 4 OH+Aq (1 vol. cone +3 
vols. H 2 0) at ord. temp, 

28.00 pts. HCl+Aq (1 vol. cone. HC1+4 
vola, HjO) at ord. temp 

29 00 pts. HC 2 H 8 0 2 +Aq (1 vol. commer- 
cial HCsHsO a +l vol. H.O) at ord, temp. 


1 0797 
1 1002 
1 1210 


1.55 

3,22 

5.02 


10 30 
10 66 

11 04 
11.48 


* This solution is sat. with respeot to both 
Ba(OH) 3 , 8H a O and Ba(NO„) 2 . 

(Parsons J. Am. Chcm. Soe. 1910, 32 . 1385.) 
See also under Ba0 2 H 2 . 

Solubility in BaCl 2 +Aq at t°. 


21 4 
23 0 

22 6 


24 5 
26 6 
26 4 
26 7 
28 1 
28 5 
28 3 
28 0 
30 0 
30 3 
32 1 

32 5 

33 1 
32 5 


10 0 
10 5 
11.2 
12 5 


(fitard, A. ch. 1894, (7) 3. 287.) 
;e also under BaCl 2 . 
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Very d^^n ( sa° 8 Pi>(NO,) a +Aq. (Kar- 

0t jOO pts. sat Ba(N0 3 )2+Pb(N0 8 ) 2 +Aq 
contain 33.95 pts. of the two salts at 19-20°. 
(v. Hauer, J pr. 98. 137.) 

Solubility of Ba(N0 3 )2+Pb(N0 8 )a at 26°. 


17 63 
49.80 
G8 10 
97 20 
130 7 
177 3 
247 7 
334 3 
429 7 


1 1. of the solution contains 59 1 g. Ba(NO s )a 
-124.2 g. KNOj = 183 35 g. mixed salts at 
7°. Sp gi.Ba(NO 3 ) 2 +KNO 3 +Aq = 1120 
1 1. of the solution contains 88 7 g Ba(N0 3 ) 2 
+213 6 g KNO 3 = 302 3 g mixed salts at 
30°. Sp gi Ba(N0 8 )2+RN0 3 +Aq = l 191. 
(Euler, Z phys. Ch 1904, 49. 313 ) 

Solubility m KN0 3 +Aq at 25°. 


1.119 
1 140 
1 163 


1 294 
1.376 
1 459 


(Fook, Z. Kryst. Mm. 1897, 28. 365, 397 ) 

100 com Ba(N0 8 ) 2 +Pb(N0 3 ) 2 +Aq sat. 
at 17° contain 3.22 g Ba(N0 8 ) 2 and 38 59 g. 
Pb(N0s)a and solution has sp. gr =1.350 
(Euler, Z. phys. Ch. 1904, 46. 313 ) 

100 pts sat. Ba(NO,),+Pb(NO,),+ 
Sr(NOs) 2 +Aq contain 45.90 pts. of the three 
salts at 19-20. (v. Hauer, 1. c.) 

Ba(N0,) 2 +Sr(N0 8 ) 2 

lOOpts. sat Ba(N0 3 ) 2 +Sr(N0 3 )a +Aq con 
tain 45.96 pts of the two salts at 19-20' 
(v. Hauer, l. c.) 

Ba(N0,) 2 +KN0 3 . 

100 pts. H a O dissolve 1 


“tZ'Un™!"'! 

I'SlOj 

Bu(NOn)a 

15.24 
14 69 
14 79 
16 30 
21 99 
27 66 
27 81 
27 94 
27 64 

6 64 

6 60 

6 62 

5 49 

3 04 

2 01 

2 09 

1 92 

2 05 


(Kopp) 
(« (6) 


l.jSat. Ba(NO a ) 2 +Aq sat. with KN0 3 at 


|Ba(N0 3 ) 2 +2KN0 3 , Ba(N0 8 ) 3 

2KNO s , Ba(N0 3 ) 2 
KN0 3 +2KNO„, BatN0 3 ) 2 


(Foote, Am. Ch. J 1904, 32. 262 ) 
Solubility of Ba(NO a )a+KNOj at t°. 


Ba(N°O0 


18 24 
21 47 
24 SO 


Ba(N0 3 )a 

Ba(N0 3 ) a +2KN0 3 , 
Ba(NO s ) 3 
2KNO,, BafN0 3 )a 
2KNOj, Ba(NOs)a+ 
KNO s 
KNOs 


Ba(N0 8 ) 2 


Ba(N0 8 ) 2 +2KN0 8 , 
Ba(NOa)a < “ 
2KN0 8 , Ba(N0 8 ) 2 


Ba(N0 8 ) 8 +2KN0 8 , 
Ba(N0 8 ) 2 
2KN0 3 , Ba(NO s )a 


(Findlay, Chem. Soo. 1914, 106. 779.) 
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BaiNO,) 3 +NaNO,. 

Ba( NO a ) 2 is sol in sat NaNOs+Aq with- 
out separation. 

100 pts II-O dissolve- 


6,)-. (de Bruvn, R. t. c 

i'J-i, 11. IS.) 

Insol. in absolute alcohol. 

Solubility m dilute alcohol increases with 
the temp. (Gerardm, A. ch 14) 5. 145 ) 

Solubility in ethyl alcohol +Aq at 25°. 


Solubility o£ BafNOjh+NaNOa in H.O at 0° 


4 74 
4 :« 
4 OS 
3 34 


1 53 
1 40 
1 55 
0 51 


10 25 
18 00 
25.05 
40 20 


78.70 
00 10 
99 40 


17 5 
23 7 
3S 8 
57 0 
78 2 


(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 37.) 


Solubility m ovgamc solvents. 


Methyl alcohol 
Ethyl alcohol 
Acetone 
Ether 

Paracetaldehyde 


(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 44.) 


(Coppadnro, Gazz. ch. it, 1912, 42 (1) 233 ) 


Solubility in phenol 4- Aq at 25°. 


Solubility of BaiN0,),4-NaN0 8 in H a O 
at 30°. 


7.09 
12 07 
14 41 
17.87 
19 06 
23.55 
41 22 
48.22 
48.50 
49.16 


10 33 
8 5S 
5 28 

3 54 
3.20 
3 07 
2.81 
2 27 
2 11 
1 00 


(Coppadoro, Gazz. ch. it. 1913, 43, I. 240.) 


am. Uh. J, 1898, 20. 827.) 

100 pts. hydrazine dissolves 81.1 pts. 
Ba(NOj)s at 12.5-13°. (de Bruyn, R. t. o. 


Concent rat ion of the phenol 
Mol. /Liter 

Solubility of Ba(NOj), 
Mol /Liter 

0 000 

0 3835 

0 045 

0 3785 

0 032 

0 3746 

0 148 

0.3664 

0 310 

0.3492 

0.401 

0 3400 

0 501 

0 3299 

0 72.3 (sat.) 

0.3098 


(Rothmund and Wilsmore, Z. phys Ch. 1902, 
40. 620.) 


Insol. in benzomtrile. (Naumann, B. 1914, 
47. 1370.) 

Insol. m methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3002.) 

Insol in acetone. (Krug and M’Elroy, J. 
Anal. Ch. 8. 184.) 

Difficultly sol. in acetone (Naumann, B. 
1904, 37. 4328.) 

Sol. in acetone. (Eidmann, C. C. 1899, II. 
1014.) 
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Barium mercurous nitrate, 2BaO, 2IIg a O, 
3N a O». 

Oecomp. by H 2 0 Sol m hot dil. HNO a + 
\n and hot IlgslNOaH+Aq, from winch it 
^hses on cooling (Staler, A. 87. 129.) 

Barium potassium nitrate, Ba(N0 3 ) 2 , 2KNO a 
Ppt. (Wallbndge, Am Ch J. 1003, 30. 

^Solubility detenmnations show that the 
nnlv double salt formed by barium and 
SU rn nitrates at 25° is Ba(N0 3 ) 2 , 2KNO s . 
P Sef BaW0 3 ) 2 +KN0 3 under Ba(NO,) 2 
(Foote, Am. Ch. J. 1904, 32. 252 ) 

Barium nitrate matatungstate, 2BafN0 3 ) 2 , 
BaW 4 0i 3 +6H 2 0. 

Efflorescent. Sol. m warm H 2 0. beh- 
ind, A. ch. (6) 22. 198.) 

Bismuth nitrate, basic, B12O3, N 2 06+2H 2 0. 

Sol. m a lai'ge amount of H 2 0. Sol m 
HNOs+Aq (Hemtz.) 

Sol. in 135 pts. H 2 0 at 90-93°. (Ruge, J. B. 
1882. 163.) 

+% H 2 0 Sol. in much H 2 0. (Yvon, 

C.R. 84. 1161.) 

+H 2 0. (Huge ) 

2Bi a 0 8 , N s Ob. Not acted upon by H 2 0 
(Ditte, C, R. 84. 1317.) ' 


HsO I Yvon.) 

SBijOj, 4N 2 0 6 +8H 2 0 
by H»0. (Schulten, Bull. 

722 ) 

5Bi 2 0s, 5N 2 0 5 +9H 2 0. Sol. m H s O with 
decomp. (Schulten ) 

6Bi s Os, 5N 2 0 6 +8H 2 0, and +9H a O. (Rut- 
ten, Z. anorg 1902, 30. 368 ) 

At 25° the salt Bii 2 Ois(N0 3 )io, 9H 2 0 
equilibrium with HNO3+A0 from 0.03- 
0.32-N; the salt BiO(NO s ), H 2 0 is in equi- 
librium with HN0 8 4-Aq from 0.425-0, 72-N. 

At 50° the salt BLO^NOs)^ H a O is m 
equilibrium with HNOs+Aq from 0.057- 
0.285-N; the salt Bii 2 Ois(N08)io, 9H 2 0 is in 
equihbrium with HNOs+Aq from 0 285- 
0446-N. 

At 75° the salt Bi 4 Os(NOs) 2 , H 2 0 is 
equihbnum with HNOs+Aq from 0.109- 
0,314-N '(Allan, Am. Ch. J. 1901, 25. 314 ) 

Bismuth nitrate, Bi(NO b )j. 

Permanent. Decomp. by little H 2 0 with 
separation of a basic salt. This decomposition 
is prevented by slight excess of HNOs, and 
then the salt is completely sol. in a large 
amount of H 2 0, (Rose.) 

Sol in dil. HNOs+Aq. Not decomp. by 
H 2 0 in presence of HC 2 H s 0 2 or pt 
NKiNOs. CLbwe, J. pr. 74. 341.) 

Completely sol, in HNOs+Aq containing 
83 g. HNOs per liter. (Ditte.) 


Solubility of Bi(NO a )s m 2.3N-HNO s +Aq 
= 2.04 g. at Bi per 1 ; in 0 922N-HN0 3 +Aq. 
= 2 23 g at Bi per 1 (Dubiisay, C. R. 1911, 
153. 1077.) 

Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314.) 

Insol. in acetone. (Krug and M’Elroy ) 

Solubility of Bi(NOj ) 3 in 6.67% acetone+ 
2.3N-HNO s +Aq = l 89 g. at Bi per 1; in 
6.67% acetone +0,922N-HNO 8 +Aq. =2.17 g. 
at Bi per 1.; m 13.33% aeetone+0 922N- 
HNOs+Aq =2.08 g. at Bi per 1. (Dubnsay, 
C. R. 1911, 153. 1077.) 

When Bi(NO a )s is mixed with rnanmte 
(dulcite, sorbite) in proportion to the mol. 
wts and H 2 0 is added, a clear solution is ob- 
tained which is not pptd. by addition of 
much H 2 0 These solutions are more stable 
the greatei the proportion of mannitol. 
(Yanino and Hunser, Z. anorg. 1901, 28. 211.) 

+l^H a O. (Ditte) 

+5H»0. If treated with increasing amts, 
of H 2 0, the amt. of Bi which dissolves de- 
creases, and when 1 pt is treated with 
60,000 pts HsO, no Bi goes into solution. 
(Antony and Gigli, Gazz. ch it 1898, 28. 
245.) , 


48 66 pts. are sol in 100 pts. acetone at 0°. 
41.70 “ “ “ “ 100 " “ “19°. 

(Laszczynsla, B. 1894, 27. 2287.) 


+5J4H 3 0. (Yvon, C. R. 84. 1161.) 
+10H 2 O. Melts m crystal II s O with de- 
comp at 74°. (Ordway ) 


Bismuth caesium nitrate, Bi(NO a )s, 2CsN0 3 . 
Ppt. (Wells, Am. Ch. J. 1901, 26. 277 ) 

Bismuth cobalt nitrate, 2Bi(N0 3 )s, 3Co(NO a ) 2 
+24H„0. 

100 cc. sat. solution m HNOs+Aq (sp. gr. 
1 325) contain 64 67 g. hydrated salt. (Jantsch 
Z. anorg. 1912, 76. 321.) 

Bismuth magnesium nitrate, 2Bi(N0 3 )s, 
3Mg(NO s )» +24H 2 0. 

Deliquescent. Effloresces in dry am. 
Decomp. by H 2 0. fUrbain and Lacombe, 
C. R. 1903, 137. 569 ) 

100 cc. sat solution in HNOs+Aq (sp. gr. 
1 325) contain 41.69 g. hydrated salt. (Jantsch 
Z. anorg. 1912, 76. 321.) 

Bismuth manganous nitrate, 2Bi(NOs)si 
3Mn(N0 3 ) 2 +24H 2 0. 

Deliquescent. Effloresces in dry air. 
Decomp. by H a O. (Urbain and Lacombe, 
C. R. 1903, 137. 569.) 

100 00. sat. solution in HNOa+Aq (sp. gr. 
1.326) contain 65.77 g. hydrated salt. (Jantsch 
Z. anorg. 1912, 76. 321.) 
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Bismuth nickel nitrate, 2Bi( N0 3 ) 3 , 3Ni(N0 3 ) 2 
4-2-iHsO. 

Deliquescent. Effloresces m dry an- 
Decomp. by 1I 2 0. (Urbani and Lacombe, 
C. It. 1903, 37. 509.) 

100 ec. sat. solution m IINOj+Aq (sp. gr. 
1.325) contain 40.20 g. hydiatod salt at 10°. 
(Juntsch ) 

Bismuth zinc nitrate, 2Bi(N0 3 ) 3 , 3Zn(NOj)i+ 
24HsO. 

Deliquescent. Decomp. by H a O. (Ur- 
bain and Lacombe, C. R 1903, 137 . 509.) 

100 cc. sat. solution in IINOj+Aq (sp. gr. 
1.325) contain 57.51 g. hydrated salt at 10°. 
(Jantscli.) 

Cadmium nitrate, basic, Gd(0K)N0 3 +H 2 0. 

Decomp. by H*0, or oidmary alcohol. 
(Klinger, B. 16. 997.) 

12CdO, NjOj+llIIsO. SI. sol. in H a O 
more sol. in H a O than basic sulphate ( Haber 
mann, 5 . 432 ) 

5 UdO, 2N 2 0«+8HaO Decomp. by cold 
H s O. (Rousseau and Tite, C. It. 114. 1184 ) 
Cadmium nitrate, Cd(N0 3 ) 2 . 

Deliquescent, and very sol. in H a O, 

.See +4, and 0H 2 O. 

Sp. gr. of aqueous solution containing. 

5 10 15 20 25% Cd(N0 3 )s, 

1.052S 1 097S 1 1510 1 2131 1.2842 
30 35 40 45 50% Cd(N0 3 ) 2 . 

1.3560 1 4372 1.5372 1.6474 1.760S 
(Franz, J. pr. (2) 5. 274.) 


Sp. gr. of Cd(NO,) 2 +Aq a 
% Cd(N0 2 ) 2 


18 ° 

10 


1.0069 10115 
20- 25 30 

1.1903 1.25 1 3123 


15 


% Cd(NO,) s 
Sp. gr. 

(Grotrian, 


13.) 


Sp, gr. of Cd{NO») 2 +Aq at room tern 
containing: 

7.81 15.71 22.36% Cd(N0 3 ) 2 . 

1.0744 1.1593 1 2411 

(Wagner, W. Aim. 1883, 18. 265.) 

Sp. gr. of Cd(NO a ) s +Aq. 


CM(jt'Oa) 


17.67 
21 14 
18 00 

17 34 
20 22 

18 00 
18.00 


8p K 


(Werehofen, Z. phys. Ch. 1890, 5. 493.) 


Sp. gr. of Cd(N0 3 ) 2 +Aq at 25° 


1-normal 
7 ;- “ 

: 


1 0954 
1 0479 
1 0249 
1 0119 


(Wagner, Z pliys Ch 1890, 5. 36.) 

Sp. gr of Cd(NO a ) 2 +Aq at 18°/4°. 

~o Cd(NO s ) 2 54.027 43 716 30.S79 
ip gr. 1.711 1.515 1.321 

-a Cd(N0 3 ) 2 21.353 14 899 8.683 

Sp gr. 1.204 1 134 1.074 

(de Muynck, W. Ann. 1894, 63. 561.) 

Cd(NOj) 2 +Aq containing 7,89% Cd(NO s ) s 
issp.gr 20720° = 1.0673. 

Cd(N0 3 ) 2 + Aq oontaimng 12.14% 
Cd(N0 3 ) 2 has sp. gr. 20720° = 1.1070. 

(I^e Blanc and Rohland, Z. phys. Ch 1896, 
19 . 2S2.) 

Sat Cd(N0 3 ) 2 +Aq boils at 132°. 

Almost entirely insol, in cone. HNOs+Aq. 
(Wurtz ) 

Modeiately sol. in liquid NH 3 . (Franklin, 
Am. Ch. J. 1S98, 20. 827.) 

Sol. m alcohol 

Sol. in ethyl acetate. (Naumann, B. 1904, 
37 . 3601.) 

Sol. in acetone and in methylal. (Eid- 
iann, C. C. 1899 , II. 1014.) 

+4H,0. M.-pt. of Cd(N0 3 ) 3 +4H 2 0 = 
1.5°. (Ordway; Tilden, Chem. Soc. 46. 409.) 
Solubility in H 2 0 

Solubility in H 2 0 at t°. 


«• 

% CJ(NO|)t in 

the solution 

Mola HjO to 

1 raol CdCNOsJs 

0 

52 31 

11 96 

18 

55 90 

10.34 

30 

58 40 

9 34 

40 

61 42 

8.24 

59 5 mpt 

76 54 

4.00 


(Funk, B. 1899, 32. 105.) 

Sat. solution of Cd(N0 3 ) 2 +4H 2 0 m H 2 0 
at 0° contains 52.3% Cd(NO s ) 2 ; at 18°, 
55 9% Cd(N0 2 ) 2 . (Mvlius, Z. anorg. 1912, 
74 . 411.) 

Sol. m liquid NH S . (Johnson and Wils- 
more, Elektroch. Z. 190S, 14. 227.) 

Sol. in acetone. (Naumann, B. 1904, 37 . 
4328.) 

Sol. in ethyl acetate. (Naumann, B. 1910, 
43 . 314.) 

+9H«0. Solubility in H 2 0. 

Sat. solution contains at: 

—13° —1° +1° 

37.37 47.33 52 73% Cd(NO,) 2 . 
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Crvohydrate is formed at —16 . (Punk, 

7 anorg. 1899, 20. 416.) 

The composition of the hydrates formed by 
PdfNOjb at different dilutions is calculated i 
from determinations of the lowering of the 
fr.-pt. produced by Cd(NO.) 2 and of the con- I 
ductivity and sp. gr. of Cd(NO a ) 2 +Aq. 
(Jones, Am. Ch. J. 1905, 34. 308 ) 

radmium uranyl nitrate, Cd(NO a ) 2 , 
(U0 2 )(N0 8 )s+30H 2 0 

Sol m Il'sO and acids. Insol. in alcohol 
and alkahes+Aq. (Laneien, C. C. 1912, 1 

Cadmium nitrate ammonia, Cd(NOj) s , 6NH a 
+H s O. 

(Andr4, C. R. 104. 987.) 

Cadmium mtrate cupric oxide, Cd(NO a ) s , 
CuO+5H a O. 

Ppt. (Mailhe, C. R. 1902, 134. 235.) 

Cadium mtrate cupric oxide, Cd(NO a ) a , 
3Cu0+5H 2 0 

(Mailho, A ch 1902, (7) 27. 383.) 
Cadmium nitrate hydrazine, Cd(NO a ) 2 , 


Caesium nitrate, CsNO a . 

100 pts. H 2 0 dissolve 10 58 pts. CsNO a at 
3,2° SI. sol. in absolute alcohol. (Bunsen.) 


Solubility of CsNO a : 


9 33 
14 9 
23 0 
33 9 
47 2 
64 4 


100 g. H 2 0 dissolve 26 945 g. CsNO a at 
25°. (Haigh, J. Am. Chem. Soc. 1912, 34. 
1148.) 

Sp. gr. 20°/4° of a normal solution of CsNO a 
■=1.140905; of a 0.5 normal solution = 
1.07001. (Haigh.) 

Sol. in acetone. (Eidmann, C. C. 1899, II. 
1014; Naumann, B. 1904, 37. 4328.) 

Solubility in glycol =8% at ord. temp, 
(de Coninck, Belg. Aead. Bull. 1906, 3F" ' 


Caesium hydrogen mtrate. 

CsNO a , HNO a . Sol in H 2 0 (Wells, Am. 
Ch. J. 1901, 26. 273.) 

CsNO a , 2HNO a (W.) 

Caesium cerium nitrate, Cs 2 Ce(NO s )o. 

Sol. in H 2 0; very si. sol. in HNO a . (Meyer, 
Z. anorg. 1901, 27. 371 ) 

Sol. m HN0 3 . (Meyer, B. 1900, 33. 2137.) 

Caesium ferric nitrate, CsNOa, Fe(NO a ) a + 
7H 2 0. 

Deliquescent. (Wells, Am. Ch. J. 1901, 
26. 276.) 

Caesium silver nitrate, CsNOa, AgNO a . 

Sol. m H s O. (Russell and Maskelyne, Roy. 
Soc Proc. 26. 367.) 

Caesium thonum nitrate, Cs 2 Th(NO a )6. 

Decomp by H s O; si. sol in HNO s (Meyer, 
Z. anorg 1901, 27. 384.) 

Caesium uranyl nitrate, Cs(U0 2 )(NO a )a. 

Decomp by H 2 0. Sol. in cone HNOa. 
(Meyer, B 1903, 36. 4067 ) 

Decomp, by H 2 0 at low temp., so that the 
solid phase m contact with the solution con- 
sists of the double salt and CsNOa. At 16 1° 
100 pts. by wt. of the solution in HsO con- 
tain 31.39 pts. U0 2 and 6 59 pts. Cs. (Rim- 
bach, B. 1904, 37. 477.) 

Calcium nitrate, basic, Ca(NO s ) 2 , Cn0 2 H 2 + 
2^H 2 0. 

Decomp, by H a O. (Werner, A. ch. (6) 27. 
670.) 

+H 2 0. As above. (Rousseau and Tite, 
C. R. 114. 1184.) 

Calcium nitrate, Ca(NO a ) 2 . 

Deliquescent. Very sol. in H 2 0 with evolu- 
tion of much heat. 

100 pts H 2 0 at 0° dissolve 84.2 pts, 
Ca(NO a ) a (Poagiale.) 

100 pts. H 2 0 at 0 dissolve 93.1 pts. 
Ca(N0 3 ) 2 . (Mulder) 


a 2 pts cold, a 


0 6807 pt boiling HsO 
is 33 8% (Has- 


Solubihty m H 2 0. 

100 g. of the solution contain at: 

55° 80° 90° 100° 

78 16 78 20 78 37 78 43 g. Ca(NO s ) 2 , 

125° 147.5° 151° (bpt. of sat. solution at 

760 mm.) 

78.57 78.80 79.00 g. Ca(NO a ) 2 . 

The anhydrous salt is the stable solid phase 
above 61 3°. (Bassett and Taylor, Chem. 
Soc 1912, 101. 580.) 
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100 g sat. Ca(NO»)a+Aq contain 77.3 g, 
Ca(N0 5 )« at 20°. (Tavlor and Henderson, 
J. Am (’hem. Soe. 1015, 37. Ki02 ) 

A i < nho +2, 3, and 411-0 . 

Sp. gr. of CtttN()j)s+A»i at room temp, 
containing, 

17 55 30.10 40.13% Cal NOn)s. 

1 171-1 1.2730 1 3S57 

(Wagner, XV. Ann. 1S83, 18. 270.) 

Sp gr. of CalNCLL+Aq at 17,5° 


CtitNOai.- 


c.nvo.i: 


(Franz, J. pr. (2) 5. 274 ) 

Sp. gr, of (’aiNO.iL+Aq at 17,5' 


1 070 
1.103 
1 261 


(.Geilach, Z. anal. 27. 283 ) 
Sp gr of Ca'NO.)j+Aq at 1S° 


6 25 1 04S7 
12.5 1 1016 
25 0 1.21U8 


50 0 


i Kohlrauscli, W. Ann. 1879. 1 ) 

- gi of Ca(NO,i)s+Aq lit 2465°. a=no 
of g. X ] 't mol. vt. dissolved in 1000 g. 
IIjU; b = sp. gr. if a is Ca(N0 3 )„., 4HA), 
1 4 mol. wt. = 11S; c=sp. gr. if a is 
CatNOiL, }'j mol wt =82. 


(Favre and Valson, C. R. 79, 


Porn outr ilior .,f 

Sp Kt 

C"u(N r O>U+M 

l-normal 

1.0590 

7i " 

1.0300 

l U “ 

; 1.0151 

*/• “ 

1.0076 


(Wagner, Z, phys. Ch. 1890, 6. 36.) 


Ca(N0 3 )«+Aq containing 7.15% Ca(N0 3 ) 2 
has sp. gr. 20°/20° = 1 .0554. 

Ca(NUa).+Aq containing 7 91% Ca(N0 3 )„ 
has sp. gr. 20720° = 1.0013 
(I.c Blanc and Roliland, Z. pliys. Ch. 1S9G, 
19. 281.) 

Sp. gi. of C’aiNOsL+Aq at 20° containing 
M g. mols. of salt per liter. 

M 0.0125 0.025 0 05 0.125 

Sp. gr. 1.001846 1 003160 1 00804 1.01523 

M 0.25 0.5 0.75 

Sp.gr. 1.03074 1.06011 1.08874 

M 1.00 1.50 

Sp.gr. 1.11751 1 17375 

(Jones and Pearce, Ain. Ch. J. 1907, 38. 704.) 

Saturated Ca(N0 3 )»-FAqcontammg 351,2 
pts C’a(N0 3 )j to 100 pts. HsO boils at 151° 
(Legrand); 152° (Kremers). 

Forms a crust at 141°, and ci 


pts. CntNOob to 100 pts. HjO, highest temp, 
observed, 151°. (Gorlach, Z. anal. 26. 427.) 

B-pt. of Ca(NOj)j-fAq containing pts. 
Cal NO,), to 100 pts. H-O. G = accord- 
ing to Gerlach (Z. anal 26. 447), L = 
accoidmg to Legrand (A. ch (2) 69. 436), 


197.0 
|309*6 
2 2 
5 1 
24S 1 
261 3 
274 '7 

302 6 
3i7 4 
1333 2 


Sat. Ca(N0 3 ) 2 -(-Aq ,boils at 132°. (Ord- 
way, Sill. Am. J. (2) 27. 14.) 

. Cone. HNO, precipitates Ca(N0 8 ) 2 from 
its aqueous solution. (Mitscherhch, Pogg. 
18.159.) 

Very sol. in cone. HNO,. (Rawson, J. 
Soc. Chem. Ind, 1897, 16. 113.) 
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Solubility m HN0 3 +Aq at 25°. 


0 00 
3 33 
5 87 
7 21 
11.27 
13 71 
19 65 
22 SO 


41 66 
45.70 
40 56 
45 70 
55 48 
62 05 


67 20 
71 12 
74 77 
78.56 


Ca(NOj)j+2H a O 


Solubility of Ca(N0 3 ) 2 +CaS 2 0 3 at t°. 


t° 

Ca(NOj) 2 

Ca&Oa 

Solid phase 

9 

46 02 
45.68 
27.92 
10.49 

5 46 

6 81 
10 46 
22.81 
29.33 

Ca(N0 3 ) 2 , 4H a O 
“ CaS 2 0 3 , 6 H s O 
CaS 2 0 3 , 6H 2 0 

25 

54 03 
50 26 
46 92 
42 93 
32.01 
19 51 
8.15 

4 27 
9.10 
13. 
13.83 
17 09 
23.78 
29 85 

Ca(NOs),, 4H 2 0 

“-j-CaS 2 Os, 6 H 2 O 
CaS 2 0 8 , 6 H a O 


(Kremann and Rothmund, Z. anorg. 1914, 
86 . 373.) 


Very easily sol. in liquid NH 3 , (Franklin, 
Am.Ch. J 1898,20.827.) 

Sol. m 0.8 pt. alcohol (Maoquer); 1 pt. 
boiling alcohol. (Bergmann.) 

Dry Ca(N0 3 ) 2 is sol. in 7 pts. aloohol at 
15° and 1 pt. boiling alcohol. (Bergmann.) 


These results show that the hydrates of 
Ca(NO s ) 2 which are stable at 25° in contact 
with HNOs+Aq are Ca(N0„) 2 +4H 2 0, 
+3H s O and ~b2H 2 0 . 

(Bassett and Taylor^Chem Soc. 1912, 101. 


Sol. in glacial HC 2 H 3 0 2 , (Persoz.) 

Sol, m sat. KN0 3 +Aq with elevation of 
temp, and pptn. of a portion of KN0 3 . 
(Fourcroy and Vauquelin, A. ch. 11. 135.) 


Sp. gr. of Ca(N0 3 ) 2 +alcohol. 


0 7949 
0 8278 
0.8383 


(Le Blanc and Rohland, Z. phys. Ch 1896, 
19. 284.) 


Solubility of Ca(N0 3 ) 2 +NaN0 3 at t°. 



Ca(fo >) 2 

NalrOj 

Solid phase 

9 

47 51 

9 51 

Ca(NO„) 2 , 4H a O 
“ +NaNO a 


46.08 

12 56 


26 67 

23.32 

NaNO, 


11 76 

34 26 

“ 

25 

54.68 

7.25 

Ca(N0 3 ) 2 , 4H 2 0 


53 22 

10.70 


52.73 

12.08 

" +NaNO„ 


52.40 

11.58 

NaN0 3 


37.31 

19 48 


26.91 

24 98 



14 61 

36.12 

“ 


(Kremann and Rothmund, Z anorg. 1914, 
86 . 373.) 


Solubility in ethyl alcohol +Acj at 25°. 



64 94 
62 3 
61.96 
61.15 
60 3 
57.7 
51.4 


* Metastable solutions. 

(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 43.) 
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98 1 
94 1 
85 8 

80 a 

75 3 


5.4 6 
42 5 
35. 8 
29 9 


38 0 
41 9 
50 97 
55 3 
60 28 


(D’Ans and Siegler, l. c ) 
e also under +4H 2 0. 


Solubility m organic solvents 


Boh ont 

?!> Cj(VOj)j m the 
sulutmn at SS° 

Methyl alcohol 

65 5 

Ethyl alcohol 

52 0 

Propyl alcohol 

36 5 

Isobutyl alcohol 

25.0 

Amyl alcohol 

13 3 

Acetone 

58 5 


Solubility in n 3 0 at t°. 

100 g of the solution contain g. Ca(NO„), 
at t°. 


f 

G C i(NOj ) 2 

—26 7 

43 37 

—10 0 

47 31 

0 0 

50 50 

+5 0 

51 97 

10 0 

53 55 

15 0 

54 94 

20 0 

56 39 

25 0 

57 98 

30 0 

60 41 

35 0 

62 88 

40 0 

66 21 

42 4 

68 68 

42 5 

68 74 

42 7 

mpt of Ca(N0 3 ) 2 +4H 2 0 

42 45 

71 70 


(Bassett and Taylor, l, c ) 


(D’Ans and Siegler, 1. c.) 


Solubility of a and p modifications m H 2 0 
! at t°. 


Sol. in 1 87 pts ether-alcohol (1 . 1) 
(Fresemus, Z. anal 32. 191.) 

Ether pots. CalNOsb from its alcoholic 
solution. Easily sol m boiling amyl alcohol 
(Browning, Sill. Am J. 143. 53 ) 

Sol in acetone (Naumann, B. 1904, 37. 
4328.) 

Insol. in benzonitiilc (Naumann, B. 1914, 
47. 1370.) 

Insol. in muthylal. (Eidinanu, C. C. 1899, 
II. 1014.) 

1 g. C'a(N0 3 ) 2 is sol. in 1.44 g. methyl 
acetate at 18°. Sp. gr. 18°/4° of sat solution 
= 1.313. (Naumann, B. 1909, 42. 3795.) 

Sol, in ethyl acetate. (Naumann, B. 1910, 
43. 314.) ’ 

+2H 2 0. Solubility in H 2 0 

100 g of the solution contain at 


77.49 78.05 g Ca(NO») 2 . 

Solutions in stable equilibrium with the, 
dihydrate can only exist betw'een the limits 
of temp. 48.1° and 51 3°. (Bassett and Tay- 
lor, Chem. Soc. 1912, 101. 580.) 

+3H 2 0. Solubility m HjO. 

100 g. of the solution contain at: 


40° 


50° 


(Bassett and Taylor, 1. c.) 


a modification is the stable form. 



G Ca(NOs) 2 
in 100 g of 
solution 

Solid phnne 

0 

50 17 

a Ca(N0 3 ) 2 +4H 2 0 

22 2 

56.88 


25 0 

57 90 


30 0 

60.16 


30 0 

61.57 

P 

34 0 

63.66 

P 

35.0 

62 88 


38.0 

64.34 



66.65 

P 


67.93 

P “ 

l 39.6 

69 50 

P 

2 39.0 

75 34 

P 

40.0 

66.21 


*42 7 

69 50 


2 42 4 

71.70 

a “ 


1 mpt of hydrate. 

2 reflex pt 

(Taylor and Henderson, J Am. Chem Soc 
1916, 37. 1692. 


Sp. gr. of solution sat. at 18° = 1.548, con- 
taining 54.8% Ca(NOj)s. (Mylius, B. 1897, 
30. 1718 ) 


+4II 2 0. Ca(N0t) 2 -MH 2 0 melts in its 
crystal HjO at 44°. (Tilden, Chem. Soc. 45. 



NITRATE, CERIC ZINC 


Solubility in ethyl alcohol +Aq at 25°. 


28 3 
27 8 
27.3 
26 5 


(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 42.) 


Ceric magnesium nitrate, CeMg(N0 3 ) 8 . 
+8H«0. 

Decomp by H 2 0 ; sol in HNOs+Aq with- 
out decomp. (Meyer, Z anorg. 1901, 27. 


Cerous manganous nitrate, 2Ce(N0 3 ) 3 , 
3Mn(N0 3 ) 2 +24H a 0 . 

Sol. in H 2 0 (Lange, J. pr 82. 129.) 

1 1. sat. solution in HNOs+Aq (sp gr. 

1.325) contains 193.1 g. hydrous salt at 16°. 
(Jantsch.) 

Ceric manganous nitrate, CeMn(N0 3 ) 8 + 
8H a O. 

Decomp, by H a O and dll. HNO s ; sol. in 
cone. HN0 3 without decomp. (Meyer, Z 
anorg. 1901, 27. 377.) 


Calcium nitrate hydrazine, Ca(N0 3 ) a , 2N a H< 
+H 3 0. 

Ppt. (Franzen, Z anorg 1908, 60. 288.) 

Calcium nitrate tungstosilicate, CajWiiSiOio, 
Ca(NO,) a . 

+13H s O and +15H a O. Decomp by H a O. 
(Wyrouboff, Chem. Soc, 1897, 72. (2) 176.) 

Cerous nitrate, Cc(N0a)a+6H 2 0. 

Not very deliquescent. (John.) 

Very boI in H a O; sol. in 2 pts. alcohol. 
(Vauquehn.) 

Sol. in acetone. (Eidmann, C C. 1899. II 
1014; Naumann, B 1904, 87. 4328.) 


Cerous nickel nitrate, 2Ce(NOa)«, 3Ni(N0 3 ) a 
+24H 3 0. 

Easily sol. m H a O. (Holzmann, J, pr. 75. 
321.) 

1 1 sat. solution m HNOj+Aq (sp. gr 
1.325) contains 80 3 g hydrous salt at 16°. 
(Jantsch.) 

Ceric mckel nitrate, CeNi(N0,) 3 -(-8H20. 

Decomp, by H a O when heated, sol in HaO 
in the cold; si. sol. m HNO, (Meyer, Z. 
anorg. 1901, 27. 375.) 

Cerous potassium nitrate, Ce(NO t ) 3 , 2KN0 3 
+2H a O 

Sol. m H a O. (Lange, J. pr. 82. 136.) 


Ceric nitrate, Ce(N0 3 ) 4 . 

Deliquescent. Decomp, by hot H 2 0 
(Berzelius.) 

Sol. in alcohol, (Dumas ) 

Basic compounds containing 12 mols. or 
less Ce0 2 to 1 mol. N a O s may be obtamed, 
whioh are sol. in H a O (Ordway ) 


Cerous cobaltous nitrate, 2Ce(NOj) s , 
3Co(N0 3 ) 2 -(-24H a O. 

Deliquescent. Easily forms supersaturated 
solutions. (Lange, J. pr. 82. 129 ) 

1 1. sat. solution m HNOs+Aq (sp gr. 

1.325) contains 103 3 g hydrous salt at 
16°. (Jantsch, Z. anorg 1912, 76. 321.) 


Ceric cobaltous nitrate, CeCo(N0 3 ) 8 -t-8II 3 0. 

Deoomp. by H a O when heated; sol. m cold 
H 2 0; si. sol. m HN0 3 . (Meyer, Z. anorg. 
1901, 27. 376.) 


Cerous magnesium nitrate, 2Ce(NOa)». 
3Mg(N0 3 ) 2 +24H 2 0. 

Shghtly deliquescent. Easily sol. in H 2 0 
or alcohol, and easily forms supersaturated 
solutions. (Holzmann, J. pr. 76. 330 ) 

1 1. sat. solution in HN0 3 +Aq (sp gr. 

1.325) contains 63.8 g hydrous salt at 16° 
(Jantsch, Z. anorg. 1912, 76. 321.) 


Ceric potassium nitrate, CeK 2 (N0 3 )s 
Sol m H 2 0 with decomp. (Meyer, Z. 
anorg. 1901, 27. 370.) 

-|-li/JHjO Efflorescent. (Holzmann, J. 
pr. 76. 324.) 

Ceric rubidium nitrate, CeRu 2 (N0 8 ) 8 . 

Verysol.mH a O;sl sol.inHN0 3 . (Meyer.) 
Cenc sodium nitrate. 

Deliquescent. Decomp, by recrystalliza- 
tion (Holzmann.) 

Cerous thallous nitrate, [Ce(NOs) 8 ]Tl a + 
4H,0 

Very hydroscopic. Deoomp. by H 2 0. 
(Jantsch, Z anorg. 1911, 69. 229.) 

Cerous zinc nitrate, 2Ce(N0 3 )a, 3Zn(N0 3 ) 2 + 
24H„0. 

Sol in H a O. Easily forms supersat. solu- 
tions (Lange, J.pr 82. 129 d 

1 1 sat. solution m HNOs+Aq (sp. gr. 
1 326) contains 124 1 g. hydrous salt at 16°. 
(Jantsch, Z. anorg. 1912, 76. 321 ) 

Ceric zinc nitrate, ZnGe(N0 3 ) c +8H 2 0. 

Decomp, by H a O; sol. m HNOs+Aq. 
(Meyer, Z anorg. 1901, 27. 374.) 
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Ceroceric zinc nitrate (?), Ce 3 0 4 , 2ZnO, 
0N 3 O«+18H a O (?) 

Easily sol. in II 2 0. (Holzmann, J. pr. 75. 
321) 

Chromic nitrate, basic, Cr 3 0(N0 3 ) 4 . 

Sol. m H»0. (Liiwci.) 

+12H 3 0. Sol. in HjO. (Ordway.) 


Sp. gr. of Co(N0 3 ) 2 +Aq at 25°. 


Com ent ration of 

Co(NO*)*+\q 

se er 

l-normal 

1.0728 


1 0369 

v;~ ;; 

1 0184 


1 0094 


Chromic nitrate, Cr(N0 3 ) 3 +9H 2 0. 

Very sol. in H 2 0 and alcohol. (Lowel.) 
Melts in its crystal H s O at 36.5°. Sat 
Cr(NO„) s +Aq boils at 125.6°. (Ordway ) 

Sp. gr. of Cr(NO„) 3 +Aq. 

M = concentration of solution in gram, 
mols. 

W«=wt. of 25 cc. of solution. 

M 0.0934 0.1868 0.3736 0.5004 0 9340 
W 25.4300 25.SS28 26 7302 27.5524 29.3072 


(Wagner, Z phys. Ch 1890, 6. 37.) 


Sp. gr at 20° of Co(N0 3 ) 2 +Aq containing 
M g raols. Co(N0 3 )j per liter. 

M 0 01 0.025 0,05 0.075 

Sp. gr. 1 001496 1.003863 1.007579 1.011289 

M 0.10 0 25 0.5 0.75 

Sp. gr. 1.015084 1.03737 1.07415 1.11204 


M 1.1208 1.3070 1.4944 1 8080 
\V 30 0668 30 8404 31.6327 33.3379 
(Jones and Getmun, Z. phys. Ch, 1904, 49. 
420.) 


M 1.0 1.5 2.0 

Sp.gr 1.14612 1.21720 1.28576 

(Jones and Pearce, Am. Ch. J. 1907, 38. 715.) 


Sol m acetone (Neumann, B. 1904, 37. 
4328; Eidinann, C. C. 1899, II. 1014.) 

Chromic nitrate chloride, CrCl»(NOn). 

Sol. m H 2 0 and alcohol. (Scluff, A. 124. 
177.) 

Cr(N0 3 ) 3 Cl (Scluff.) 

Chromic nitrate sulphate, Cr 2 (S0 4 )(N0 s ) 4 , 
Hygroscopic. Completely sol. in H a O. 
Cr 2 (S0 4 ) 2 (N0 3 ) s . Sol mH 2 0. (Schiff, A. 
124. 174.) 

Cobaltous nitrate, basic, 6CoO, N 2 0 j+5H 2 0. 

Ppt. Gradually sol. in H a O with deposition 
of CoO. (Winkelblech, A. 13. 155 ) 

" ' i cold HC1, and HN0 3 +Aq. De- 


Cobaltous nitrate, Co(NO«) 2 
Deliquescent in moist air. Very so 
HjO. 

See +3, 6, and 9H a O. 

Sp. gr. of aqueous solution at 17.6° 
tairung: 

5 10 15 20% Co(N0 3 )j, 

1.0462 1.0906 1.1378 1.1936 

25 30 35 40% ColNO,),. 

1.2538 1.3190 1.3896 1.4662 

Sp, gr. of sat. solution =1,6382. 

(Franz, J. pr. (2) 5, 274 ) 

Sp. gr. of Co(NO») a +Aq at room temp, 
containing: 

8.28 15.96 24.528% Co(NO,) 2 . 

1.0732 1.1436 1.2288 

(Wagner, W. Ann. 1883, 18, 268.) 


.1. in liquid NH 3 . (Guntz, Bull. Soc. 
1909 (4) 8. 1009.) 

100 g. sat. solution in glycol contains 80 g. 
Co(N 0 3 ) 2 (dc Cornnck, C. C. 1905, II. 883.) 

Sol m ethyl acetate. (Naumann, B. 1904, 
37, 3601.) 

+3H a O. Solubility m H 2 0, 

Sat. solution contains at. 

65° 62° 70° 84° 91° mpt. 

61.74 62 8S 64.89 68.84 77.21% Co(N0 3 ) 2 . 
(Funk, Z. anorg. 1899, 20. 408.) 


+6H 2 0. Melts in its orystal HjO at 56° 
(Oidway); 38° (Tilden). 

Solubility m H 2 0 
Sat. solution contaius at: 

—21° —10° —4° 0° 

41.55 43.69 44.85 45.66% Co(NO s )s, 


+18° 41° 56° mpt. 

49.73 55.96 62.88% Co(NO s ) 2 . 

(Funk, Z. anorg. 1899, 20. 408.) 

Moderately sol. in liquid NH 3 . (Franklin, 
Am Ch. J. 1898, 20. 827.) 

Easily sol. in alcohol. Sol. in 1 pt. strong 
alcohol at 12 5° (Wenzel.) 

Easily sol. in acetone. (Krug and M’EIroy, 
J. Anal. Ch. 6. 184.) 

Sol. m methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Difficultly sol. in ethyl acetate. (Nau- 
mann, B, 1910, 43. 314.) 

+9H a O. Solubility in H 2 0. 

Sat. solution contains at: 

—26° —23 5° —20.5° 

39.45 40.40 42.77% Co(N0 3 ) 3 . 

Cryohydrate is formed at — 29°. (Funk, 
Z anorg. 1899, 20. 409.) 
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Pobaltous didymium nitrate, 3Co(N0 3 ) 2 , 

2Di(N0 3 )3+48H 2 0 

Very deliquescent. (Frerichs and Smith, 
A 191. 331.) 

Cobaltous gadolinium nitrate, 3Co(N0 3 ) 2 , 
2Gd(N0 3 ) 3 +24H 2 0 

1 1. sat. solution m HNO, (sp gr 1.325) 
contains 451.4 g. hydrous salt at 16°. 
(Jantsch, Z. anorg. 1912, 76. 303 ) 

Cobaltous lanthanum nitrate, 3Co(N0 3 ) 2 , 
2La(N0 3 )s+24H 2 0. 

1 1. sat. solution in BNOs+Aq (sp. gr 
1 326) contains 109 2 g. hydrous salt at 16°. 
(Jantsch, Z. anorg 1912, 76. 303.) 

Cobaltous neodymium nitrate, 3Co(NO s ) 2 , 
2Na(N0 3 ) 3 +24H 3 0. 

1 1. sat. solution m HN0 3 +Aq (sp gr. 

1.325) contains 151 6 hydrous salt at 16°. 
(jantsch ) 

Cobaltous praseodymium nitrate, 3Co(NO a ) 2 , 
2Pr(N0 3 ) 3 +24H s 0. 

1 1. sat solution in HN0 3 +Aa (bp gr. 

1.325) contains 12,99 g. hydrous salt at 16°. 
(jantsch.) 

Cobaltous samarium nitrate, 3Co(N0 3 ) 2 , 
2Sm(N0 3 ) 3 +24H s 0. 

1 1, sat. solution m HNO a +Aq (sp. gr 

1,325) contains 34.27 g. hydrous salt at 16°. 
(jantsch.) 

Cobaltous thorium nitrate, CoTh(N0 3 )o+ 
8H 2 0 

Hydroscopic; sol. in HN0 3 +Aq. (Meyer, 
Z. anoig 1901, 27. 387.) 

Cobaltous nitrate ammonia, Co(N0 3 ) 2 , 6NH 3 
+2H 2 0. 

Decomp, by H 2 0 with separation of basic 
nitrate. (Fremy.) 

Sol in NH,OH+Aq. (Hess ) 

Cobaltous nitrate cupric oxide, Co(N0 3 ) 2 , 
3CuO+3H a O. 

Ppt. (Maillie, C. R. 1902, 134. 234.) 

Cobaltous nitrate hydrazine, Co(N0 3 ) 2 , 
3N 2 H 4 . 

Decomp, by hot H 2 0. (Franzen, Z. anorg, 
1908, 60. 274.) 

Cupric nitrate, basic, 2CuO, N 2 0 3 . 

_n,H 2 0. Eas- 
ily sol. in acids. (Graham, A. 29. 13.) 

Insol in H 2 0; easily sol. m acids (Athan- 
asesco, Bull. Soc. 1895, (3) 11. 1113 ) 
+3J^H 2 0, Insol. in H 2 0, and decomp, by 
heat. (Casselman, Z. anal 4. 24.) 


Cupric nitrate, Cu(N0 3 ) 2 . 

Dehquescent. Very easily sol. in H 2 0 or 
alcohol, also m moderately cone HN0 3 +Aq, 
but is piecipitated from cone, aqueous solu- 
tion by HNO a +Aq of 1.522 sp. gr (Mit- 
scherlich, Pogg 18. 159 ) 

Sat. Cu(N0 3 ) 2 -f-Aq contains at 


-10° 


+3° 

41 6 44.5% Cu(N0 3 ) 2 , 


48 6 54.1 61.2% Cu(NO„) 2 . 

(fitard, A. ch. 1894, (7) 2. 528.) 

See +3, 6, and 9H 2 0 

Sp. gr of Cu(N0 3 ) 2 +Aq at 17 5“ contam- 
ng: 

5 10 15% anhydrous salt, 

1.0452 1 0942 1 1442 

20 25 30% anhydrous salt, 

1.2036 1.2644 1.3298 


(B Franz, J. pr. (2) 5. 274.) 
Sp gr. of Cu(N0 3 ) 2 +Aq at 15°. 


% Cu(NO«)j 


5 22 
10 44 
15.67 
20.85 
26.12 
35 00 


1.046 
1.094 
1.146 
1 202 
1 262 
1 377 


(Long, W Ann. 1880, 11. 39.) 

Sp. gr. of Cu(N0 3 ) 2 +Aq at room temp, 
containing- 

18.99 26.68 46 71% Cu(NO s ) 2 

1.1774 1.2637 1 5363 

(Wagner, W. Ann. 1883, 18. 272.) 

Sp. gr. of Cu(NQ 3 ) 2 +Aq at 25°. 


1-normal 
Vr- “ 
7 <- “ 
Vr- “ 


Sp g 


1.0755 
1 0372 
1 0185 
1 0092 


(Wagner, Z. phys. Ch 1890, 6. 38.) 

Sp gr. of Cu(N0 3 ) 2 +Aq at 12.5° 

7 0 Cu(N0 3 ) 2 1 5 10 1- 

ip.gr. 1.0059 10320 1.0655 1.01 


' 0 Cu(N0 3 ) 2 40 44 50 56 

p. gr. 1.3320 1.3749 1.4440 1.5205 
(Hassenfratz, Muspratt, 1893, 4. 2243.) 
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Sp gr. at 20° of Cu(NOj)j+Aq containing 
M g mols bait per liter. 

M 0.01 0.025 0 05 0 075 

Sp gr. 1001501 1001076 1.007859 1.011715 


Solubility in H 3 0. 

Sat. solution contains at: 

— 21 ° — 10 ° 0 ° + 10 ° 

39 52 -12 ,0H 45.00 48 79% Cu(N0 3 ),, 


M 0 25 0 50 0 75 0 935 

Sp.gr 1.010290 1.07723 1.11109 1 14202 

Sp gr 1 5 2.0 

M 1 22018 1.29202 

(Jones and Pearce, Am Ch .J 1917, 38. 719.) 

Sat. Cu(NO s )i+Aq boils at about 173“ 
(Griffiths.) 

Insol in fuming HN0 3 . (Ditte, A. ch. 
1879 (5) 18. 339.) 


Solubility of Cu(NOi)i+Pb(NOj). m II s O 
at 20°. 



Vci \ ho) in liquid Nils ( Guntz, Bull. Soc 
1900, (4) 5. 1007 ) 

Easily hoI. m liquid NH 3 . (Fianldm, Am. 
Cli. J. 189,8, 20. S27 ) 

Insol m liquid HF (Fianklm, Z. anorg. 
1905. 46. 2 ) 

Insol. in ethyl acetate (Naumunn, B. 
1010, 43. 314 ) 

SI sol. m benzonitrile (Nauuiann, B. 
1014, 47. 1309.) 

+3HjO Melts in crystal II..0 at 114 5“ 
(Oidnuv; Tilden, Clieni. Soc. 45. 409.) 
Solubility in HA) 

Sat. solution contains at: 

25“ 30“ 10“ 50“ 

00.01 00,44 01.51 62 62% Cu(N0 3 ) 2 , 


00“ 70“ 80“ 114.5° Mpt 

04.17 05.79 67 51 77 59% Cu(N0 3 ) 2 . 

(Funk, Z. anorg. 1899, 20. 413.) 


100 pts. IINOs dissolve 2 pts. at 13°, con- 
siderably more cm heating. (Ditte, A. ch. 
1879, (5) 18. 339.) 

Sol, in 1 pt. strong alcohol at 12.5°. (Wen- 
zel.) 

Insol. in methyl acetate. (Naumann, B. 
1900, 42. 3700.) 

4-OHjO, Efflorescent. Melts in crystal 
II 2 0 at 3S“. (Orchvay.) 


1S“ 20“ 20.4° mpt. 

53.86 55 58 03.39% Cu(N0 3 ) 2 

(Funk, Z. anorg. 1899, 20. 413.) 

Sat. solution of Cu(N0 3 )j+ 6H 2 0 in H 2 0 
at 20“ contains 5 04 g. mol. per 1 Sp gr. of 
sat. solution = 1 G88. (Fedotieff, Z. anorg. 
1911, 73. 78.) 

Sat. solution of Cu(N0 3 ) 2 -|-6II 3 0 in H 2 0 
contains 45.0 g. Cu(N0 3 ) 2 m 100 g. solution 
at 0°, 53 9 g. at 18°. (MyUus, Z anorg 1912, 
74. 411 ) 

-F9H.O. 

Solubility in H 2 0 

Sat. solution contains at. 

—23“ —21“ —20° 

36 08 37 38 40 92% Cu(NO s ) 2 . 

Cryohydratc is formed at — 24° (Funic, 

Z anorg. 1899, 20, 414, 


Cupric nitrate ammonia (Cuprammonium 
nitrate), Cu(N0 3 ) 2 , 4NH 3 
Easily sol. m II 2 0, fiom which it can be 
recrystalbzed. Sol, m alcohol (Berzelius.) 

Sol. m 1 pt liquid NH S (Hoin, Am. Ch. 
J 1908,39.216.) 

Cu(N0 3 ) 2 , 5NH 3 . (Horn, Am, Ch TJ. 
1907. 37. 620.) 

4Cu(N0 3 ) 2 , 23NH 3 (Horn ) 


Cupric nitrate hydrazine, Cu(N0 3 ) 2 , N 2 H 4 . 

Deeomp byH«0. (Hofmann and Marburg, 
A. 1899, 306. 221.) 


Cupric nitrate mercuric oxide, Cu(N0 3 ) 2 , 
HgO+311/J. 

Sol. in HC1, HN0 3 and H 3 S0 4 , (Finzi, 
Gazz. ch. it. 1913, 43. (2) 709.) 


Didymium nitrate, basic, 4Di 2 0 3) 3N 2 0 6 + 
15H s O. 

Insol. m H 2 0 (Marignac.) 

2Di 2 0 3 , 3N 2 0 3 . (Beequercl, A. ch. (6) 14. 
267.) 


Didymium nitrate, Di(NO s ) 3 
Anhydrous. Very sol m II 2 0. As sol. m 
96% alcohol ns in H.O, and the solution is not 
precipitated by much ether. Insol. m pure 
ether (Marignac, A. ch. (3) 36. 161.) 
Moderately sol. in liquid NH 3 . (Eh-anklin, 

Am. Ch. J. 1898, 20. 827.) 

Sol. in acetone, (Naumann, B. 1904, 37. 
4328; Eidmann, C. C. 1899, II. 1014.) 

] +6H.O. Very deliquescent. (Cleve, Bull. 

I Soc. (2) 43. 361.) 
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mdvmium nickel nitrate, 2Di(NO,) s , 

m(N0,),+3fiH»0. 

Very deliquescent. (Frerichs and Smith, 
A 191. 355.) , , . 

See Neodymium and praseodymium. 


Didymium zinc nitrate, 2Di(N03)3, 3Zn(N0 3 ) 2 
-|-G9H 2 0. 

Very deliquescent (F . and S.) 

See. Neodymium and praseodymium. 


Dysprosium nitrate, Dy(N0s)+5H 2 0. 

Very sol. m H 2 0; less sol. m II2O+HNO3 
Sol. m alcohol (Urbain, C R. 1908, 146 
129.) 


Glucinum nitrate, G1(N0 3 ) 2 +3H 2 0, 

Very dehquescent. (Joy, Sill Am. J. (2) 
36.90) 

Easily sol. inH 2 0 and alcohol. (Vauquehn.) 
Melts in its crystal H 2 0 at 29 4°. (Ord- 

Sat. Gl(NO a )..+Aq boils at 140 5°. (Ord- 
way.) 


Gold (auric) nitrate, basic, Au 2 Os, N 2 Os+ 
VJIjO, or Auryl nitrate, (AuO)NO s + 

vao 

(Schottlimder, A 217. 364.) 

2A.u 2 0», N 2 0 5 +2H 2 0 =Au 40 o(N 0 8 )3+ 
2H 2 0. Slowly sol m HNOs+Aq at 100°. 
(Schottltader, A. 217. 356.) 


Erbium nitrate, basic, 2Er 2 08, 3 N 205 + 9 H 2 0 . 

Decomp, by H 2 0. SI sol. m HNO3. 
(Bahr ana Bunsen.) 

3Er 2 0., 4N 2 O 0 +20H 2 O (Cleve, Bull. 
Soc, (2) 21. 344.) 

Erbium nitrate, Er(N0 a )j+6H 2 0. 

Easily sol. in I-I 2 0, alcohol, and ether. 
(HBglund.) 

Sol. in acetone. (Naumann, B 1904, 37. 
4328.) 

Gadolinium nitrate, Gd(N03)3+6J^H 2 0. 

Sol. m H 2 0. (Benedicks, Z. anorg. 1900, 
22. 406.) 

+5HjO. Sol in HNO3. (B ) 

Gadolinium magnesium nitrate, 2Gd(N03)j, 
3Mg(NOs) 2 +24H 2 0. 

1 1. sat solution in HNOs+Aq (sp. gr. 

1.325) contains 352 3 g. hydrous salt at 16°. 
(Jantsch, Z. anorg. 1912, 76. 303.) 

Gadolinium nickel nitrate, 2Gd(NOs)s, 
3Ni(N0 3 ) 2 +24H 2 0. 

1 1. sat. solution m HNOs+Aq (sp. gr. 

1.325) contains 400 8 g. hydrous salt at 16°. 
(Jantsch.) 

Gado linium zinc nitrate, 2Gd(N0 3 )3, 
3Zn(N0 3 ) s +24H 2 0. 

1 1. sat. solution m HNOs+Aq (sp. gr. 

1.325) contains 472.7 g. hydrous salt at 16°. 
(Jantsch ) 

Gallium, nitrate, Ga(NOs) s . 

Very dehquescent, and sol. in H 2 0. (DuprA) 

Glucinum nitrate, basic, 2G10, N 2 Os+ 
3H a O (?). 

Sol. m H 2 0. 

3G10, N 2 O c . Sol. m H 2 0 (Ordway, Sill. 
Am J. (2) 26. 205.) 

Compounds more basio than this are msol. 
in H 2 0. (Ordway.) 


Gold (auric) nitrate, Au(N0s) 3 +a;H 2 0. 

Decomp, by H 2 0. Sol. in acetone. (Han- 
not and Raoult, C R. 1912, 155. 1086 ) 

Gold (auric) hydrogen nitrate, Au(NOs)s, 
HN0,+3H 2 0. 

Deoomp. by H 2 0. Sol. m HNOs+Aq. 
(Sohottltader, A 217. 356.) 

Gold (auric) potassium nitrate, KAu(NO s )i. 
Easdy sol. in H 2 0. 

IIK 2 Au(NOs)o. Decomp, immediately by 
H 2 0. 

2KAu(NOs)i, K 2 HAu(NO,)o (Schott- 
limder, J B 1884. 453.) 

Gold (auric) rubidium nitrate, RbAu(NOs)i. 
Easily sol, in II 2 0. 

HRb 2 Au(N0 3 )o. As above. (Schott- 
lander ) 

Gold (auric) thallium nitrate, TlAu(NOs)4 
Easily sol. in H 2 0 

6Au 2 0 8 , 2T1 2 0 3i 3N 2 0 6 +15H.0. Ppt 
(Schottlander.) 

Indium nitrate, In(N0 3 )s+4MH 2 0. 

Very dehquescent. Easdy sol, m H z O and 
absolute alcohol. (Winkler.) 

+1J^H 2 0 

Iron (ferrous) nitrate, Fe(N0 3 ) 2 +6H 2 0 
100 pts of crystals dissolve in 50 pts. H 2 0 
at 0°, sp. gr. of solution =1.44, 40 8 pts. H a O 
at 15°, sp. gr. of solution = 1.48, 33.3 pts. H 2 0 
at 26°, sp gi. of solution =1.50. (Ordway, 
Sill. Am. J. (2) 40. 325.) 

Sat. solution contains at: 

—9° 0° +18° 24° 60.5° Mpt. 

39.68 41.63 45.14 46 51 62.50% Fe(NO s )s. 
(Funic, Z. anorg. 1899, 20. 406.) 

Sat. solution of Fe(N0,) 2 +6H 2 0 in H a O 
contains 41.6% Fe(NO a ) 2 at 0°; 45.1% at 18°. 
(Myhus, Z. anorg. 1912, 74. 411 ) 
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+9H 2 0. Solubility in ItsO. 

Sat. solution contains at: 

—27° —21.5° —19° —15.5“ 

35.65 30.10 30 5(1 37.17% Fe(N0 3 ) 2 

Cryohydrate is formed at — 23° (Funk, 
Z. anorg. 1399, 20. 407.) 

Fe(NOj) 3 +Aq decomposes on heating, less 
rapidly when dil., more readily m presence of 
excess of and. (Ordway ) 


Iron (feme) nitrate, basic, 3GFe»Oj, N 2 O e + 

4SIIjO {•!). 

Easily sol. in H.,0. SI. sol. in dd. HNO„+ 
Aq; very si. sol. in alcohol. (Hausmann, A 
80. 111.) 

SFeaOj, Nn0 5 +12H..C). SI. sol in H 2 0; 
very si. sol. in cold or warm dil. fINO«+ 
Aq; more easily sol. in hot HCl+Aq. (Haus- 
mann.) 

+*H 2 0. Sol. in II 3 0; completely pptd 
from aqueous solution bv NaCl. NH A C1. KI, 
KClOj, Na s SOi, CaSO<, ZnS0 4 , CuS0 4l KNO, 
NaN() t , Bu(CjHsOi)s, or Zn(C 2 H 3 0 2 ) 2 +Aq. 
More slowly pptd. by NII 4 N0 3 , Mg(N0 3 ) 2 , 
Ba(N0 3 ) 2 . or Pb(N0 3 h+Aq. Not pptd. by 
alcohol, pL(C„ir 3 0 2 ) 2 , Cm.C 2 H 3 0 2 ) 2> Hgi CN) 2 , 
AgNOs, or As 3 0 3 +Aq. (Ordway, Sill Am. 
J. (2) 9. 30.) 

4Fe 2 0 3 , N s 0 6 +l^H 2 O. Easily sol in 
HsO, si. sol, m dil. HNO s +Aq, and in al- 
cohol. (Hausmann.) 

+ 3H 2 0 Insol. in H 2 0 or HNO a +Aq; sol. 
in HCl+Aq. (Scheurer-Kestner, C. R 87. 
927.) 

+9H a O. Not deliquescent, easily sol m 
H 2 0. (Ordway.) 

3Fe 2 O s , N 2 0 s+ 2H 3 O. Insol in H a O 
(Scheurer-Kestner. ) 

2Fc 2 0 3 , NjOj+HsO Decomp, by II 3 0. 
(Scheurer-Kestner.) 

+8H 2 0. (S.-K.) 

Fe a Oi, N s O s Docomp. bv II 2 0. (S,-K.) 

Fe 2 0 3 , 2N 3 0 3 . Sol. in ft a O or alcohol m 
all proportions. Insol. in HN0 3 +Aq. 

NjOt with 1, 2, 3, 4, 5, 6, and 8Fe 3 0 3 
forms compounds, soi. in H 2 0. (Ordway.) 

Solubility determinations show that there 
arc no definite basic nitrates of iron formed 
from solutions at 25°, and that the solid phase ' 
under these conditions is a solid solution of 
Fe 3 0 3 , HN0 3 and H 2 0. The normal salt, 
Fe 2 0 3j 3N 2 0 j, 1SH 2 0 is stable involutions 
containing about 30-45% N 2 0 6 . In higher 
concentrations of nitric acid it appears to be 
metas table and a new salt, Fe 3 O a , 4N 2 0 3 , 
18 (?)HjO is the stable form. (Cameron, J 
phys. Cheni. 1909, 18. 252.) 

Iron (ferric) nitrate, Fc(N0 3 ) 3 . 

+H a O, (Scheurer-Kestner, A. ch. (3) 66. 
113.) 

+GIljO Deliquescent, and sol. in 

amount of H a 0. (Schonbem, Pogg. 89. 141.) 

Sol. in acetone. (Naumann, B. 1904, 37. 
4328.) 


+9H.O. Deliquescent. Sol. in H 2 0 and 
alcohol. SI, sol. m IINOs+Aq. 2 pts. salt 
with 1 pt. H,0 lower the temperature 18 5°, 
(Scheurer-Kestner.) 

Sp. gi. of solution at 17 5° containing. 

5 10 15 20 25% Fe(N0 3 ) 3 , 

1.0398 1 0770 1.1182 1.1612 1.2110 


30 35 40 45 50% Fe(N0 3 ) 3 , 

I. 2622 1.3164 1.3740 1.433S 1 4972 

55 60 65% Fe(N0 3 ) 3 , 

15722 1.6572 1.7532 

(Franz, J. pr. (2) 6. 274.) 

Nearly insol. in eonc. HNOs+Aq at temp, 
below 15 5°. 

Easily sol m alcohol. 

Melts in crystal H 2 0 at 47 2°. (Ordway.) 
Sat. Fe(N0 3 ) 3 +Aq boils at 125°. (Ord- 
way) 

Lanthanum nitrate, La(NO 3 ) 3 +0H 3 O. 

Very deliquescent; easily sol. m H 3 0 and 
alcohol. (Mosander.) Molts m its orystal 
H 2 0 at 40°; boils at 124,5°. (Ordway.) 

La(N0 3 ) 3 +Aq sat at25% contains 00.17% 
La(NO s ) 3 , or 100 g H 2 0 dissolve 151,1 g. 
La(N0 3 ) 3 at 25°. (James and Whittemore, 

J. Am. Chem. Soc 1912, 34. 1109.) 

Sol. in acetone. (Naumann, B 1904, 37. 
4328; Eidmann, C C. 1899, II. 1014.) 

Lanthanum magnesium nitrate, 2La(N0 3 ) 3 , 
3Mg(N0 3 ) 2 +24H 2 0, 

Deliquescent in moist air, (Holzmann, J. 
pr. 76. 350.) 

1 1. sat. solution in HN0 3 +Aq (sp. gr. 
1 326) contains 63,8 g. hydrous salt at 16°. 
(Jantsch, Z. anorg. 1912, 76. 321.) 

Lanthanum manganous nitrate, 2La(N0 3 ) 3 , 
3Mn(N0 3 ) 2 +24H 2 0. 

Sol in H 2 0. (Damour and Devilled 
1 1. sat. solution in HN0 3 +Aq (sp. gr. 
1 325) oontaips 193.1 g. hydrous salt at 16°. 
(Jantsch.) 

Lanthanum nickel nitrate, 2La(N0 3 ) 3 , 
3Ni(N0 s ) 2 +36H 2 0. 

Very sol. m H 3 0. (Frerichs and Smith, A. 
191. 355.) 

+24H t 0 1 1. sat. solution m HN0 3 + 

Aq (sp. gr. 1.325) contains 80.3 g. hydrous 
salt at 16°. (Jantsch ) 


. .LULL H. to, 


Lanthanum rubidium hydrogen m 
[La(N0 3 ),lRb, HNO 3 +0H 2 O. 

Sol in H 3 0 and HN0 3 , (Jantsoh, Z. anorg. 
1911, 69. 225.) 

Lanthanum thallous nitrate, [La(N0 3 ) 5 ]Tl 2 + 
4H 3 0 

^Hydroscopic. (Jantsch, Z. anorg. 1911, 69. 
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lanthanum zinc nitrate, 2La(NO a ) a , 
3Zn(N0 a ) 2 +24H 2 0 

Very sol in H 2 0. (Damour and Deville, J 

sat solution in HNO a +Aq (ap. gr. 

1 3251 contams 124.1 g. hydrous salt at 16°. 
Jantsch, Z. anorg. 1912, 76 321 ) 

-|-69HjO. (Frenehs and Smith, A. 191. 
355.) 

Lead nitrate, basic, 2PbO, N 2 O 6 +H 2 0 = 
Pb(OH)NO a . 

Sol. m 5.15 pts. HuO at 19.2°. (Pohl, W. A. 
B. 6. 597.) Very si. sol in cold, much more 
in hotllaO. (Berzelius.) Sol. in Pb(C 2 H 3 0 2 ) 2 
■fAq. (Guignet, C. R. 56. 358.) 

Insol. in H 2 0; sol. in acids. (Athanesco, 
Bull. Soc. 1895, (3) 13. 178.) 

+2H 2 0. (Andrd, C. R. 100. 639.) 

3 PbO, N 2 Oj+1)4HsO. SI sol inpureH 2 0. 
Insol. in I1 2 0 contammg HC1. (Berzelius.) 

+3H 2 0 Sol, m 119 2 pts. cold, and 10 6 
pts. boiling H 2 0. Sol, in Pb(C 2 H 2 0 2 ) 2 +Aq, 
but si. sol. m KNOa+Aq (Vogel, jr. A. 94. 
07) 

= 10PbO, 3N 2 0 e+ 5H 2 0. (Wakemann and 
Wells, Am, Ch J. 9. 299.) 

+4H 2 0. (Andre, C. R 100. 639.) 

6PbO, N 2 0 a +H 2 0. Nearly insol. 

(Lbwe, J. pr. 98. 385.) 
lOPbO, 3N 2 0s+4H 2 0 Loss sol. 


Lead nitrate, Fb(NO a ) 2 , 

Sol. in H 2 0 with absorption of much heat 
(Rose.) 

1 pt Pb(NOj)j dissolves m VA pts co 
(Mitscherhoh ) 

1 pt Pb(NOa)s dissolves m 1 989 pts HsO .. . 
and forms a liquid of 1 3978 sp gr, (Karston ) 

1 pt Pb(NOj) j dtssolves in 1.707 pts HjO at 22.3°, 
in 1 585 pts HiO at 24 7°. (Kopp ) 

Sol. in 1 87 pts. HsO at 17 5° (Schrff, A 109 326 ' 
100 pts Pb(NOs)s+Aq sat at 102.2° contain 621 
pts Fb(NOs)s, or 100 pt HsO dissolve 110 526 pta 
Pb(NO,)s at 102.2°. (Griffiths ) 

Sol in 7 5 pts cold HsO and much loss hot HsO 
(Wrttstern ) 

100 pts boiling HsO dissolve 13 pts Pb(NOj)s 
(Hre’s Diet.) 

100 pts. Pb(N0 3 ) 2 +Aq sat. at 19-20° con- 
tain 35.80 pts. salt. (v. Hauer, W. A. B. 53, 2. 
221.) 

1 pt. dissolves: 

at 0° 10° 25° 45° 65° 85° 100° 
in 2.58 2.07 1.65 1 25 0 99 0.83 0.72 pts. H 2 0. 
(Kremers, Pogg. 92. 497.) 

1 1. Pb(NO s ) 2 +Aq sat. at 15° contams 
461.49 g. Pb(NO a ) 2 and 928.58 g. H s O. and 
has sp. gr. 1.39. (Michel and Kraift, A. ch. 
(3) 41. 471.) 


Solubility in 100 pts. PRO at t°. 


t° 

Pta 

Pb(N0 8 ) 2 

t° 

Pts 

Pb(NOa)2 


Pts 

Pb(N0 3 )a 

0 

36 5 

36 

65 9 

72 

99 7 

1 

37 4 

37 

66 7 

73 

100.7 

2 

38 3 

38 

07 6 

74 

101.7 

3 


39 

08 5 

75 

102 6 

4 

39.8 

40 

69 4 

78 

103.6 

5 

40.5 

41 

70.3 

77 

104 6 

6 

41.2 

42 

71 2 

78 

105 6 

7 

42 0 

43 

72 1 

79 

106 6 

8 

42 8 

44 

73 0 

80 

107.6 

9 

43 6 

45 

74 0 

81 

108 6 

10 

44 4 

46 

74 9 

82 

109 6 

11 

45 2 

47 

76 9 

83 

110.0 

12 

46 0 

48 

76 8 

84 

111.5 

13 

46 8 

49 

77 7 

85 

112.5 

14 

47 5 

60 

78 7 

86 

113.5 

16 

48 3 

51 

79 6 

87 

114 5 

16 

49.1 

52 

80 5 

88 

115.4 

17 

49_.iL 

53 

81 5 

89 

116 4 

18 

50 7 

54 

82.4 

90 

117 4 

19 

51 5 

65 

83 3 

91 

118.4 

20 


56 

84 3 

92 

119 4 

21 

53 1 

57 

86 2 

93 

120 3 

22 

53 9 

58 

86 1 

94 

121 3 

23 

54 7 

59 

87 1 

95 

122 3 

24 

55 6 

60 


96 

123 2 

25 

56 4 

61 

89.0 

97 

124 2 

26 

57 3 

62 

90 0 

98 

125.2 

1 27 

58 1 

63 

90 9 

99 

126.1 

1 28 


64 

91 9 

100 

127 0 

• 29 

59 8 

65 

92 8 

101 

128 0 

30 

60 7 

06 

93.8 

102 

128 9 

31 

61 6 

67 

94 8 

103 

129.9 

32 

62 4 

68 

95 7 

104 

130 9 


63 3 

69 

96 7 

104.7 

131.5 

34 

64 1 

70 

97 7 



35 

65 0 

71 

98 7 




(Mulder, Scheik. Verhandel. 1864. 66.) 


LI . (Euler, Z pliys. On. raw, nr. om.j 
Solubility of Pb(N0 3 ) 2 in H 2 0 at 20° = 

1 62 g. mol. per 1. Sp. gr. of sat. solution = 
1.419 (Fedotieff, Z. anorg. 1911, 73. 178.) 

Sat. Pb(N0 3 ) 2 +Aq at 0° contams 26.7% 
Pb(NO„) a ; at 18°, 29.1% Pb(N0 3 ) 2 . (Mylius, 
Z. anorg. 1912, 74. 411.) 

Sp. gr. of Pb(N0 3 ) 2 +Aq at 19.5° 


?b($0») 2 


(Kremers, calculated by Gerlach, Z. anal 8. 
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Sp jgr of PI>( NO,i)_.+Ag at 17.5° 


1 0-14 
1 002 
1 114 
1 200 


30 

35 

sat. sol. 


l Gerlaeh, Z anal 27. 2.33.) 

•. of Pb(N0 3 ) 2 +Aq sat. at S° = 

i.) 

Sp. gr. of Ph(NO,).,+Aq at 17 5‘ 


1 


1 0080 
1 0103 
1 0247 
1 0331 
1.0410 
1 0502 
1 0301 
1 00S2 
1 0775 
1 0809 
1 0003 
1 1059 
1.1157 
1 1257 
1 1330 
1 1403 
1 1509 
1 1077 
1 1788 


PlHNOj): 


1 1002 
1 2010 
1 2132 
1 2251 
1 2372 
1 2495 
1 2020 
1 2747 
1.287(1 
1 3907 
1 3110 
1 3270 
1.3410 
1 3558 
1 3702 
1 3843 
1 3990 
1 4140 


IT, calculated bv Geilach, 
280) 

Sp. gr. of PhlNOih+Aq a 


32 28 


1 0451 
1.0939 
1 . 1408 
1 2045 
1 2078 
1.3710 


(Long, IV. Ann. 1880, 11. 40.) 

Sp. gr. of PbCNOjJj+Afj at room temp, 
containing: 

17.93 32.22% Pb(NO a ) 2 . 

1.1786 1.3019 

(Wagner, W. Ann. 1883, 18. 267.) 

Sp. gr, of PhfNQ 3 ) 2 +Aq at 25° 


1-normal 
'/«- “ 
V«- " 
Vir “ 


(Wagner, Z. phys Ch. 1890, 6. 36.) 


Pb(N0 3 ) 2 +Aq containing 15 93% Pb(N0 3 ) 2 
hat, sp.gr. 20/°20° = 1.1558. 

Pb(NOj)»-f Aq containing 30 57% Pb(N0 8 ) 2 
has sp gr. 20720° = 1.3436 
P1)(N0 3 ) 2 +Aq containing 30.09% Pb(N0 2 ) 2 
has sp. gr. 20720° = 1.3465 

( I,e Plane and Roliland, Z. phys. Ch 1896, 
19. 279.) 

Sat Pb( NOj)a+Aq boils at 103.5°. (ICrem- 

Sat Pb(N0 3 ) 2 +Aq boils at 102 2°, and 
contains 140 pts. Pb(N0 3 ) 2 to 100 pts H 2 0 
(Gnfhths ) 

Sat. Pb(N0 3 ) 2 +Aq boils at 103 5° (Ger- 
lach, Z anal 26. 427 ) 

B.-pt of Pb(N0 3 ) 2 +Aq containing pts. 
Pb(N0 3 ) ; to 100 pts. FLO, according to 
Gerlach (Z anal. 26 449). 


Insol. m cone. HNOj+Aq. 

Solubility of PbfN0 3 ) 2 +Ba(N0j)a. 

See under^BafNOsls 
Solubility of Pb(N0 3 ) 2 +Cu(N0 3 ) 2 
Sec under Cu(N0 3 )> 

Sol in sat IvN0 3 +Aq without pptn., 100 
pts. HjO at 18.75° dissolving 114 pts mixed 
salt, viz. 84 1 pts PbfN0 3 ) 3 and 29 9 pts. 
KN0 3 ( Kursten ) 

100 pts II 2 0 dissolve 119,6 pts. Pb(NO s ) s 
and 07 1 pts KNO a at 21 2°. (Rtidorff, B. 6. 
484.) 

100 g. H 2 0 dissolve 05.39 g. Pb(N0 8 ) 2 and 
61.06 g KNO a at 20°. (Le Blanc and Noyes. 
Z phys Ch. 1890, 6. 386 ) 

Sol m sat. NaNOa+Aq without pptn , 100 
pts. II 2 0 at 18 75° dissolving 121,9 pts mixed 
salt, viz. 87 S pts Pb(NO a ) 3 and 34 1 pts'. 
NaNO a (Ivaisten.) 

Solubility of Pb(N0 3 ) 2 -f-NaN0 8 


Solid phase=Pb(N0 3 ) 2 , 


32.47 
32 33 
32 14 


19 69 

20 33 
21.35 

22 19 
23.15 

23 93 

24 24 
24 67 
24 80 
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Solubility of Pb(NO a )a+NaNO>— Continued, 
Solid phase =NaNO a 


% NaNOa 


40 97 

42 04 

43 18 

44 63 

45 11 

46 03 

47 28 
49.03 
49 92 


12 88 
12 78 
12 94 
12 45 
12 60 
11 76 
11 56 


—19 4 
-14 6 
—10 


14 72 
19 97 
24 75 


(Isaac, Chem. Soc 1908, 93. 398.) 


100 pts. sat Pb(NOa) s +Sr(NO a ) a + Aq 
contain 45 98 pts of the two salts at 19 20°. 
(v. Hauer, J. pr. 98. 137.) 


Solubility of Pb(NO a ) 2 -j-Sr(NO a ) 2 at 25°. 


Sr(NOj)2 Pb(NOi 


Solubility of Pb(NO a )2 in pyridine at t°. 


Pb(NO a ) 2 , 4C 6 H 5 N 


45 34 
44.48 
25.23 
19.13 


8 14 

17 81 

18 74 
35 03 
37 54 
71.04 


99 05 
98 11 
97 02 


3.94 
16 16 
67 12 


(Pook, Z. Kryst. Mm. 1897, 28. 365.) 


Lead mercurous nitrate, 2PbO, 2Hg 2 0, 3N 2 0 5 . 
Decomp . by H 2 0 . Sol . in warm dil. IINOj, 
• Hg 2 (N0 3 ) 2 +Aq without decomp. (Stad- 
er, A. 87. 129.) 

Lead silver nitrate, Pb(NO s ) 2 , 2AgNOs. 

Sol. in H 2 0 (Sttlrenbei'g, Pogg. 74. 115.) 


Very easily sol in liquid NH a . (Franklin, 
Am. Ch J 1898, 20. 828 ) 

100 pts alcohol of 0.9282 sp gr dissolve, 
at 4° 8° 22° 40° 50° 

4.90 5 82 8.77 12 8 14 9 pts Pb(NO a ) 2 . 
(Gerardin, A. ch. (4), 6. 129.) 


100 pts. absolute methyl alcohol dissolve 
1.37 pts at 20.6°. 

100 pts absolute ethyl alcohol dissolve 0.04 
pt. at 20.5°. (de Bruyn. Z phys. Ch. 10. 


Very si sol m acetone. (Krug and M’El- 
roy, J. Anal. Ch. 6. 184 ) 

Insol in cold, si. sol in hot CS 2 (Arctow- 
ski, Z anorg. 1894, 6. 257.) 

Insol, m bonzomtnle. (Naumann, B. 1914, 
47. 1370.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1910, 43. 314 ) 

Mol. weight determined m pyridine. (Wer- 
ner, Z. anorg. 1897, 15. 21.) 


Lead nitrate nitrite, basic, 4PbO, N 2 0 6 , N 2 O a 
+2Hi0=Pb(0H)N0 3 , Pb(OH)NQ 2 . 

SI sol in cold, easily in hot H 2 0. Sol in 
80 pts. H 2 0 at 23° (Chevreuil), 85 pts. at ord. 
temp. (Bromeis, A. 72. 38), 10 6 pts. at 100° 
(Chevreuil). 


+2H 2 0. 

Solubility m aoetic aoid. 


Normality 

g PbO per 
100 oc sat. 

Normality 

g PbO per 

100 cc eat 
solution 

0 

0.601 

0 25 

5.450 

0 06 

1.323 

0 50 

9 690 

0 10 

2.185 

0 75 

15 874 


(Chilesotti, Att. Acad. Line. 1908, (6) 17, IE 
475.) 
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Formula is 3Pb(OH)Nf> 3 , 5Pb(OH)NO a + 
H a O. tv. Lorenz, W. A. B. 84, 2. 1133.) 
+3HjO. (v. Lorenz.) 

4PbO, N.() t , UNaOj+lIIjO Sol. m H 2 0. 
(Bromeis ) 

OPbO, Na() 5 ,2N 2 0,4-3 2 /3H 2 0=Pb«)H)N0 s , 
2P1>(0 II)N()j+VsH 2 0. (v. Lorenz') 

OPbO, SNjOs, N.O, + 3-VTIaO = 
2Pb(()II)NO„ Pb(OII)NO,+ 1 /,H s O. (v. 


Loi 


»/ ) 


7PbO, N 2 0 3 , N»0 5 +3H 2 0. Less sol ii 
H s O than 4PbO, N 2 O e , N 3 0 3 +2H 2 0; sol. n 
cold cone HN0 3 +Aq (Peligot, A 39. 338.) 

8PbO, N 2 0„ 3N 2 0 3 H-4 2 /iH 2 0=Pb(0H)N0 3 , 
3Pb(OH)NOj+V 5 HoO. (v Lorenz) 

lOPbO, N 2 Os, 4N 2 0 3 +5IL0=Pb(0H)N0 3 , 
4Pb(0H)N0 2 . (v. Lorenz ) 
12Pb0,-N 2 0 6 ,5N 2 0 3 +6Kj0=Pb(0H)N0 3 , 
5Pbf0H)N0 2 . (v. Lorenz.) 

lOPbO ,'N 2 0 5, 2N 2 0 3 +4IIa0 = Pb(0H)N0 3 , 
2Pb(0H)NO 2 , 2PbO+ 1 >H a O (v. Lorenz.) 

14PbO, N s Ot, 3N 2 0 3 +6K 2 0=Pb(0H)N0 3 , 
3Pb(OH)N() s , 3PbO+H s O. (Bromeis.) 

14PbO, 3N 2 0„, N 2 O s + 0H 3 O = 
3Pb(0H)N0 3 , Pb(OH)NO>, 3PI)0+H»0. 
(Bromeis.) 

lOPbO, 2N 2 0 6l 3N;O a +0H 5 O = 
4Pb(OH)NO a , OPb(OH)NOs, 5PbO, Pb(OH) s 
(v. Lorenz.) 

lOPbO, 3N 2 0 3 , 5N 3 0 3 +10H>0 = 
3Pb(UII)N0 3 , 5Pb(OH)NOj +H 2 0 (v. 


Lon 


z.) 


26PbO, ONaOj, 7N.0 3 +21H 2 0 = 
tlPb(OH)NO a , 7Pb(0H)N0 2 +4H 2 0. (v. 

Lorenz.) 


Forms supersaturated solutions with ease, 
whieh crystallize when temp, is lowered to 
+ 1°. (Kremers, Pogg 92. 520 ) 

Sat, solution boils at over 200°. (Kremers, ' 
Pogg. 99. 43 ) 

1 pt LiNO-i dissolves m 200 pts. HN0 3 , 
(Schultz, Zeit. Ch (2) 6. 531 ) 

100 pts of the sat. solution contain at' 

04 2° 70.9° 

04 9 66.1 pts anhydrous salt. 

(Donnnn and Burt, Chem. Soc. 1903, 83. 
339.) 

flee 4-^H 2 0, and 3H 2 0. 


1 069 1.077 1.134 


(Kiemers, Pogg 114. 45.) 


Sp gr. of LiNOj+Aq. 



Completely insol. m cold H a O. Decomp by 
boiling H 2 0 into its constituents. Sol. in a 
little, cone. HNOa+Aq without decomp 
(Gerhardt, A. 72. S3.) 


Lead nitrate phosphite, Pb(NO s )a, PbHPO s . 

Decomp, by H 2 0. Sol. in Pb(N0 3 ) 2 +Aq 
Pb(N0 3 ) 2 -j-Aq (33.3 g. per litre) dissolves 1 
g. salt at 15°. If less than 31 g. per litre of 
Pb(N0 3 ) 2 are present the salt is decomp. 
(Amat, A, oh. (0) 24. 317.) 

Lead nitrate potassium nitrite, Pb(N0 3 ) 2 , 
2KNOj+HjO. 

Difficultly sol. m H a O. (Lang, J. B. 1862. 

102.) 

3PbO, 3KjO, 4NjO a . 2N 2 0 8 +3H 2 0. Sol. 
in HjO. (Hayes, Sill. Am. J. (2) 31. 226.) 

Lithium nitrate, LiNO a , 

Very deliquescent, and sol. in 11*0. 

100 pts. HjO dissolve: 
at 0 s 20° 40° 70° 100° 110° 

48.3 75.7 169.4 196.1 227.3 256.4 pts. LiNO,. 
(Kremers, Pogg. 99. 47.) 


(Dijken, Z phys. Ch 1897, 24. 109 ) 


Sp. gr. 2074° of a noimal solution of LiNOa 
= 1 .03S03; of a 0 5-normal solution = 1 01830. 
(Haigh, J Am Chem, Soo 1912, 34. 1151.) 

Very easily sol m liquid NH 3 . (Franklin, 
Am. Ch. J. 1893, 20. 828.) 

Sol. in strong alcohol. 

Sol. m acetone. (Eidmann, C C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4328.) 

Solubility in acetone =0 343 g mol per 1. 
at 18°. (Roshdestwensky and McBride, 
Chem. Soc. 1911, 99. 2140.) 

Insol. in benzomtrile (Naumann, B. 
1914, 47. 1370.) 

Difficultly sol. in ethyl acetate. (Nau- 
mann, B. 1910, 43. 314.) 

+V£HaO. Solubility m H 2 0. 

100 pts. of the sat, solution contain at: 
43.6° 50.5 " 55.0° 60.0° 

60 8 61 3 63.0 03.6 pts. anhydrous salt. 

61.1° is the temp, at whioh LiN0 3 +3^H 2 0 
goes over into LiNO a . (Donnan and Burt, 

| Chem. Soc. 1903, 83. 339.) 
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4-3HjO. 

Solubility in H 2 0 

100 pts. of the sat solution contain pts. 
anhydrous salt at t° 


0 10 
10 50 
12 10 
13 75 
19 05 
22 10 
27 55 
29.47 
29.78 
29 87 


Pts anhydrous Balt 


34 8 
37 9 
38.2 

40 4 
42 9 
47 3 
53 67 

55 09 

56 42 
56.68 


57 4 


Mpt. of LiNO s +3H s O is 29 88°. 


Magnesium nitrate, basic, Mg 8 N 2 0s. 

Insol m H s O and alcohol. Sol. m aoids. 
(Chodnew, A. 71. 241.) 

+5H 2 0, Decomp, by H 3 0. (Didier, C. R. 
1896, 122. 936.) 

Magnesium nitrate, Mg(NOa)», 

Anhydrous. Deliquescent. 

Sol m 1 pt HaO at 15 6° Sol in 4 pts abs alcohol 

at 15.0°, and 2 pta at boiling temp. I' 1 — ' — 

-'0 900 


58 pt 


Sol in 10 pts 
Sol. in Opts at 


30 (ICirwan ) 

mg alcohol at 82 5° (Wenael 
xong alcohol at 16° (Bergmann ) 
ing alcohol — L ~ 


>n heating (Bergi 


Solubility in H 2 0 m presence of the an- 
hydrous salt. 

Sat. solution contains at: 


(Funk, Z, anorg. 1899, 20. 396.) 
See +6, and 9H 2 0. 


Sp. gr. of Mg(NO s ) 2 +Aq at 14°. 


Sp. gr. of Mg(N0 3 ) 2 +Aq at 21°. 


n» h | Spgr 11% Sp 


1 0577 
1 0663 
1.0762 
1 0843 
1.0934 
1 1026 
1 1120 


1 1218 
1 1312 
1 1410 
1.1508 
1 1608 
1 1709 
1 1811 
1.1914 
1 2019 
1 2124 
1 2231 
1 2340 


) gr of Mg(NO«) 2 +Aq at 18° 


(Kohlrausch, W. Ann. 1879. 1.) 

Sp. gr. of Mg(NOj) s -|-Aq at room tern] 
containing: 

18.62 34.19 39.77% Mg(NO„) 2 . 

1.1025 1.2000 1,4298 
(Wagner, W. Ann 1883, 18. 273.) 

Sp. gr. of Mg(N0 3 ) 2 -l-Aq at 25°. 


1-normal 
Vs- " 
V«- “ 
Vr- " 


(Wagner, Z. phys. Ch 1890, 5. 38.) 

Sp. gr. of solution sat. at 18° = 1.384, con- 
taining 43.1% Mg(NO a )s. (Mylius, B. 1897, 
30. 1718.) 

Sp. gr of Mg(NQ 3 ) 2 +Aq. 


1 0034 
1 0202 
1 0418 


1 1347 
1.1649 
1 1909 
1 2176 


1 000000 
1 000660 
1 001253 
1 002539 
1 005523 
1 011151 
1 021680 


(Oudemans, Z anal. 7. 419.) 


(Dijken, Z phys. Ch. 1897, 24. 107.) ' 
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Bp gr. of Mg(NO s ) 2 -t-Aq at 20 1°. I 
p = per cent strength of solution; d = ot 
served density, w = volume concentration i 

grams per <‘o 


1 3110 
1 2iio5 
1 2057 
1 1551 
1 102S 
1 0753 
1 01S0 
1 0330 
1 0270 
1 00S5 


0 40095 
0 39420 
0 30172 
0 22585 
0 14815 
0 10850 
0 00908 
0 04820 
0 0-1112 
0 013S3 


(Bamcs, J. phys Chem. 1S9S, 2 545 ) 

Sp. gr of Mg(NO0a+Aq at 20° containing 
M g, moK of salt per liter. 

M 0.02 0 05 0.10 0 15 

Sp. gr. 1 00221 1 005020 1.011118 1 010557 

M 0.20 0.50 1.00 1.274 

Sp gr. 1.022020 1.051804 1.107805 1.130015 

(Jones and Pearce, Am. Cli. J 1907, 38 . 707 ) 

Less sol. m Ca(N0 3 ) 2 +Aq than in HiO 
(Dijonval.) 

Veiv easily sol. in liquid NH 4 (Franklin, 
Am. Ch J 1S9S, 20. S2S.) 

+2H a O Mpt. 127°. (Wasiljeiv, C. C 
1909, II. 1960.) 

+4H a O. Mpt. 45.5° (W.) 

-i-BIIaO. Deliquescent. Sol. m H 2 0 and 
alcohol. Sol in 0.5 pt. cold H 2 0, and 9 pts 
cold alcohol of 0.84 sp gr.; very si. sol. in 
abs. alcohol (Graham ) 

Melts in its crystal H 2 0 at 90°, and the . . 
suiting liquid boils at 143 4°, (Ordivay, Sill. 
Am. J. 12) 27. 14.) 

Solubility in H 2 0. 

Sat. solution contains at: 

—18° —4.5° 0° 18° 

38.03 39.50 39.90 42 33% Mg(NO s ) 2 , 

40° 80° 90° (rapt.). 

45.87 53.69 ' 57.81% Mg(NO a ) 2 

(Funk, Z. anorg. 1899, 20. 395.) 


35.44 30.19 38 03% Mg(NO,) 2 . 

Cryohydrate. is formed at —29°. (Funk, 
Z. anorg. 1899, 20. 39S.) 

Magnesium neodymium nitrate, 3Mg(N0 3 ) 2 , 
2Nd(NO j), +24H 2 0. 

1 1. sat. solution in HNOj+Aq (sp. gr. 
1.325) contains 97 7 g. hydrous salt at 16° 
(Jantsch, Z. anorg. 1012, 76 . 303.) 


Magnesium praseodymium nitrate, 
3Mg(N0 3 ) 2 , 2Pr(N0 3 ) 3 +24H 2 0 
1 1, sat. solution m HNOs+Aq (sp. gr. 
1 325) contains 7.70 g. hydrous salt at 16°. 
(Jantsch ) 

Magnesium samarium nitrate, 3Mg(N0 3 ) 2 . 
Sm(N0j) 3 +2tH 2 0. 

(Demnnjay, C R 1000,130.1187.) 

1 1. sat solution in IINO s +Aq (sp, gr. 
. 325) contains 24 55 g hydrous salt at 16°. 
(Jantsch ) 

Magnesium thorium nitrate, MgTh(N0 3 )«4- 
H 2 0. 

Hydroscopic, sol m HNOj. (Meyer, Z, 
anorg. 1901, 27. 385.) 

Magnesium nitrate ammonia, Mg(NOi) 2 , 
6NHj. 

SI sol. m liquid NHj (Franklin, J. Am. 
Chem Soc. 1913, 35. 1459.) 

Manganous nitrate, basic, 2MnO, N s Oj-i- 
3II s O. 

>1 m H 2 0. (Gorgeu.) 

Manganous nitrate, Mn(N0 3 ) 3 . 

Deliquescent. , Easily sol. in H 2 0 and 
alcohol 

See +3, and 6H 2 0 

Sp. gr. of Mn(NO s ) 2 +Aq at 8°. 
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1 4281 
1 4721 
1 4811 


(Oudemans, Z. anal. 7. 421.) 

Sp. gr. of aqueous solutions containing; 

L0 20 30 % Mn(N0,) 2 +6H 2 0, 

6.237 12.474 18.711% Mn(N0 3 ) 2 , 

1 052 1.107 1.165 

40 50 60 % Mn(N0 3 ) 2 +6H 2 0, 

24 948 31.185 37.422% Mn(N0 3 ) 2 , 

1.230 1.302 1.381 

70 80 % Mn(N0 a ),+6H 2 0. 

43.659 49.896% Mn(NO„) a . 

1.466. 1 55S 

(Gerlach, Z. anal. 28. 477.) 

Sp. gr. of Mn(NO s ) 2 +Aq at room temp, 
containing: 

18.309 29.602 49.309% Mn(NO s ) 2 . 

1.1482 1.3227 1 5056 

(Wagner, W. Ann, 1883, 18. 271.) 
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Sp. gr of Mn(N0 3 ) 2 +Aq at 25° 


Manganous nitrate hydrazine, Mn(NOj),, 
2N 2 H 4 

Not decomp by H 2 0 (Franzen, Z. anorg. 
- 1908, 60.286.) 


(Wagner, Z. phyB. Ch 1890, 6. 39.) 

Sol. in liquid NH 3 . (Guntz, Bull. Soc. 
1909, (4) 5. 1006.) 

Very sol. in liquid NH 3 . (Franklin, Am 
Ch. J. 1898, 20. 828 ) 

+H 2 0. Deliquescent. (Guntz, Bull. Soc 
1909 (4) 6. 1005.) 

+3H 2 0. From solution m HN0 3 . (Schultz- 
Sellack, Zeit. Ch. 1870. 646 ) 

Solubility in H 2 0. 

Sat. solution contains at. 

27° 29° 30° 34° 35 5° mpt. 

65.66 66.99 67 38 71.31 76.82% Mn(N0 3 ) 2 . 
(Funk, Z anorg. 1899, 20. 403.) 

+6H 2 0. Melts in its crystal H 2 0 at 25.8° 
and boils at 129.4°. (Ordway.) 

Solubility m H 2 0 
Sat. solution contains at: 

—29° —26° —21° —16° —5° 

42 29 43.15 44.30 45 52 48.88% Mn(NO„) 2 , 

0° +11° 18° 25 8° mpt 

50.49 54.50 57.33 62 37% Mn(N0 3 ) 2 . 

Cryohydrate is formed at — 36° (Funk, 
Z. anorg. 1899, 20. 403.) 

Manganous neodymium nitrate, 3Mn(N0 3 ) 2 , 
2Nd(N0„) 3 +24H 2 0, 

1 1. sat solution in HNO a +Aq (sp gr 
1.325) contains 296 g. hydrous salt at 16°. 
(Jantsch, Z, anorg 1912, 76. 303.) 

Manganous praseodymium nitrate, 
3Mn(N0 8 ) 2 , 2Pr(NO s ) s +24H 2 0. 

1 1. sat. solution m HNOj+Aq (sp. gr. 
1.325) contains 23 4 g. hydrous salt at 16°. 
(Jantsch.) 

Manganous samarium nitrate, 3Mn(N0 3 ) 2 , 
2Sm(N0 3 )s+24H 2 0. 

1 1. sat. solution in IIN0 3 -f-Aq (sp. gr. 
1.325) contains 50.04 g. hydrous salt at 16°. 
(Jantsch.) 


Ppt. (Mailhe, C. R. 1902, 134. 234.) 


Ppt. Deoomp. by boding with H 2 0. 
(Mangnac, A. ch (3) 27. 332 ) 

Slowly sol in cold, rapidly in hot HCl+Aq; 
msol. in NH<C1, and NH 3 N0 3 +Aq 

+10H 2 O Slowly sol in normal HNO3. 
(Reuss, Dissert 1886.) 

4Hg 2 0, 3N 2 0 5 +H 2 0. Sol. in a small quan- 
tity of H 2 0; deromp by a large amt of H 2 0 
or Dy warm H 2 0 (Rose, Pogg 83. 154.) 

Is 3HgO, 2N 2 0j+H 2 0 according to Ger- 

+5H 2 0. (Reuss, Dissert 1886.) 

6Hg 2 0, 3N 2 0 6 +2H 2 0 (Mangnac.) Is 
2Hg 2 0, N 2 0 5 -fH 2 0. (Lefort, A. 56. 247.) 
Sol. in boding, less sol. in cold H 2 0, (Mang- 
nac, l c ) 

+4H 2 0, and +6H 2 0. (Reuss, Dissert. 

8 8Hg 2 0, 5NjOj+5HiO, and +11H 2 0. 
(Reuss ) 

llHg 2 0, 6N 2 Ot+25H s O (Reuss.) 

16Hg 2 0, 9N 2 0 6 -|-19H 2 0, +23H a O, and 
+31H 2 0. (Reuss.) 

3Hg 2 0,N 2 0 6 +2H 2 0. (Cox, Z anorg 1904, 
40. 177.) 

Mercurous nitrate, HgNOj 
Very sol. in liquid NH S (Franklin, Am. 
Ch. J. 1898. 20. 829 ) 

Fanly sol. in boiling CS 2 . (Ai'otowski, Z 
anorg. 1894, 6. 257.) 

SI sol. in benzomtrile. (Naumann, B. 
1914, 47. 1369.) 

1 Sol. in methylamine (Franklin, J Am. 
Chem. Soc 1906, 28. 1419.) 

+H 2 0. Completely sol in a little warm 
1 H 2 0, but decomp, by more H 2 0. Completely 
sol. as acid salt in H 2 0 containing HNO a . 
(Mangnac, A oh. (3) 27. 332.) 

Sol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+V/4H2O, +IV3H2O, +1V 2 H 2 0, etc. 

, (Reuss, Dissert 1896.) 

Mercunc nitrate, basic, 6HgO, N 2 0 5 (?). 
Insol. m hot H 2 0 (Kane.) 

1 3HgO, N 2 0a+H 2 0 Decomp, to oxide by 
washing with cold H 2 0. Sol in dd. HNOs+ 

■ Aq. (Millon, A. ch. (3) 18. 361.) 

. 2HgO, N 2 0 s +H 2 0. SI. dehquesoent De- 
comp by H 2 0; sol. m dd. HN0 3 +Aq. 
(Millon.) 

+2H 2 0. Deeomp. by cold H 2 0. Deh- 
quescent. Sol m H a O contammg HNOj 
(Marignae ) 

+3H 2 0. (Ditte, J. B. 1854. 366.) 

, Mercuric nitrate, Hg(N0 3 ) 2 . 

Very sol. in kquid NH 3 . (Franklin, Am. 
Ch. J. 1898, 20. 829 ) 
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Neither dissolved nor attacked by liquid 
NOo (Pranklancl Cliem. Sue, 1901, 79. 
1301.) 

Sol m benzoiiitrilc. (Nauniann, B. 1914, 
47. 1309.) 

Sol. m acetone. (Nauniann, B. 1901, 37. 
4328.) 

Difficult ly sol. in ethyl acetate. (Naumann, 
B. 1010, 43. 314.) 

Sol m methylal, (Eulmann, C. C. 1899. 
II, 1014) 

+ ^H,0. Deliquescent Very sol. in a 
little HaO. H 2 0 piccipitfttes basic salt from 
cone, Hg(NO s ) a -fAq Insol. in alcohol. 
Decomp. by ether. (Millon.) 

+HA Extraordinanly sol. in H 2 0 
(Cox, Z. nnorg. 1904, 40. 159.) 

+8H2O. Melts at C° m crystal H 2 0. 
(Ditto.) 


Mercuromercuric nitrate, TIg s O, 2HgO, N 5 O c . 

Boiling IIjO gradually dissolves out 
HgifNOj),, and leaves residue of HgO and 
Hg. t Buwks, Pogg. 66.63) 

2Hg s O, HgO, NjOt+IIsO. (Ray, Chem 
Soc. 1905, 87. 175.) 

HgjO, 2HgO, NA-t-HA (Rdy.) 

Mercurous hydrogen nitrate, 4HgNOj, IINOa 

+8II5O. 

(Reuss, Dissert 1886.) 

5HgNO s , 3HN0 3 +26HA (Reuss.) 

Mercuric silver nitrate, Hg(NOj) a , 2AgNO a . 

Easily sol. m H 2 0 without decomp. (Ber- 
zelius.) 

Mercurous strontium nitrate, 2SrO, 2Hg 2 0, 
3N 2 O s , 

Dcfiomp, by H a O. Much more sol. in H 2 0 
than the corresponding Ba compound. 

Readily sol. in warm dil. PINOj+Aq or 
Hg 2 fNO t ),+Aq without decomposition. 
(Sthdeler, A. 87. 131.) 

Mercurous thallous nitrate, IlgNOj, TINOs. 

Miscible with H 2 0. (Retgers, N. Jahrb 
Miner, 1896. II, 183.) 


Mercuric nitrate cupric oxide, Hg(N0 3 )., 
Cu0+2H 2 0, and +4H s O. 

(Mailhe, Bull. Soc. 1901, (3) 2B. 791.) 
+5H«0 Decomp by HA (Mailhe, A. 
oh. 1902, (7) 27. 305.) 


Mercuric nitrate cyanide, Hg(N0 3 ) 2 , 
Hg(CN) 2 . 

Very sol. in 11,0 Very sol. in methyl al- 
cohol and solution is not decomp. at bpt. 
Ethyl alcohol apparently decomp. it (Prus- 
sia, Gazz. ch. it 1898, 28. (2) 115.) 


Mercurous nitrate hydrazine, 2HgNO s , N : H ( . 

Decomp. by H 2 0. Stable in dil HN0 3 + 
Aq solution (Hofmann and Marburg, A. 
1899, 305. 215.) 

Ppt.; very unstable. (Hofmann, B. 1897, 
30. 2021.) 

irg(NO s ) 2 , N a H< Sol in dil. HC1 and 
HNO s . (Hofmann and Marburg, A. 1899, 
305. 215.) 

Ppt.; sol in acids; decomp. by alkali. 
(Hofmann, B 1897, 30. 2021 ) 

Mercuric nitrate iodide, Hg(N0 8 ) 2 , 2HgIj. 

Decomp by long boiling with HA (Rie- 
gcl, Jahrb Pharm, 11. 390.) 

2Hg(NOs) 2 , 3HgI 2 . Easily decomp by 
H 2 0; less easily by alcohol or ether. (Riegel.) 
Hg(NO s ) 2 , HgI a . Decomp, very quickly 
HNO«+Aq or alcohol of 0.814 sp gr. 
(Souville, J Pharm. 26. 474.) 

Mercuric nitrate manganous oxide, Hg(NO s ) 2 , 
MnO+2HA 

Decomp by H a O. (Mailhe, Bull, Soc. 
1901, (3) 26. 790.) 

+3H s O (Mailhe.) 

+4H a O (Mailhe, A eh. 1902, (7) 27. 

0 .) 


Mercunc nitrate nickel oxide, Hg(NO s ) 2 , NiO 
+2H a O 

(Mailhe, Bull. Soe, 1901, (3) 25. 788.) 

! +4H a O Decomp by H 2 0. (Mailhe, A. 
ch. 1902, (7) 27. 369.) 


Mercunc nitrate bromide, Hg(NOj)., HgBr a . 
(Morse, Z. phys. Ch. 1902, 41. 733.) 


Mercuric nitrate cadmium oxide, Hg(NO») 2l 
CdO-f2HA 

Ppt. (Mailhe, Bull. Soe. 1901, (3) 25. 788.) 
+3IIA Decomp, by HA (Mailhe.) 

Mercuric nitrate cobaltous oxide, He(NO») 2i 
C oO+3H a O, 6 ’ 

Ppt. (Mailhe, C. R. 1901, 132. 1276.) 
+4H 2 0, Decomp, by HjO. (Mailhe, A. 
eh. 1902, (7) 27. 369.) 


Mercurous nitrate phosphate, HgNOj, 
HgaPOi+HaO. 

Insol. m H 2 0, but decomp. by boiling there- 
with. Insol. m H 3 P04-|-Aq or alcohol, Com- 
pletely sol. m hot NH,C1+Aq. Decomp. by 
cold KOII +Aq, and warm K 2 C0 3 +Aq. 
(Wittstein.) 

2HgNOs, Hg s O, SHgaPCb+HA (Haaok, 
A. 262. 192.) 


Mercuric nitrate silver bromide, Hg(NO») 2 , 
AgBr. 

(Morse, Z. phys. Ch. 1902, 41. 733.) 



NITRATE, NICKEL 


577 


Mercuric nitrate silver cyanide, basic, 
Hg(OH)NO„ AgCN +2H 2 0. 

(Schmidt, Z. anorg. 1895, 9. 431 ) 
HgiOHNOa, 5Ag 2 0, 20AgCN+7H a O. 
(Selnmdt.) 

Mercuric nitrate silver iodide, Hg(N0 3 ) 2 , 
2AgI+^H 2 0. 

Decomp, by H 2 0. (Preuss, A. 29. 328.) 
Mercuric nitrate sulphide, Hg(NO s ) a , 2HgS. 

Very si. sol in hot H 2 0. Insol. in HNO B + 
Aq. Decomp, by hot H 2 S0 4 or aqua regia, 
also by hot HCl+Aq. (Barfoed, J. pr 93. 
230.) 

Sol. in aqua regia. (DerugAs, Bull. Soc. 
1915, (4) 17. 355 ) 

2Hg(NO s k HgO, 6HgS+12H 2 0. Insol. 
in H s 0, and HNO s +Aq of 1 2 sp. gi'. (Gramp, 
J. pr . (2) 14. 299.) 

Mercuric nitrate zinc oxide, Hg(N0 3 ) 2 , ZnO+ 
HaO. 

Ppt, Decomp, by H 2 0. (Mailhe, C. R. 
1901, 132. 1274.) 

Molybdenum nitrate, Mo 2 O a , N 2 0 3 (7). 

Sol. in dil, HN0 3 +Aq. (Berzelius.) 

MoOa, 2Na0 6 (?). Sol. m dil. HN0 3 +Aq 
(Berzelius ) 


(Jantsoh, Z, anorg. 191 

Neodymium rubidium nitrate, [Nd(N0 3 ) 6 ]Rbj 
+4H a O. 

(Jantsch, Z. anorg. 1911, 


Nickel nitrate, basic. 

Insol. in H s O. (Proust,) 

8NiO, 2N a 0(i+5H 2 0. Insol. in cold or hot 
HsO. (Habermann, M. 5. 432.) 

5NiO, N 2 0 5 +4H 2 0. Not deoomp. by bod- 
ing H s O, (Rousseau and Tite, C. R. 114. 
1184.) 

Nickel nitrate, Ni(NO s ) 2 . 

Solubility m HaO. See +3, 6, and 9H a O. 
Sp. gr. of aqueous solution at 17.5° contain- 


1.2534 1.3193 1.3896 1.46Q7 

(Franz, J. pr. (2) 6,. 295,) 


Sp- ‘gr. of Nr(N0 3 ) 2 +Aq containing g. 
Nr(N0 3 ) 2 (anhydrous) in 1000 g. H 2 0 at 

91 6g.(=i^ mol.) 183 274.5 369 460.5 649 
1.073 1.141 1 205 1.266 1.324 1 378 

(Gerlach, Z. anal. 28. 468.) 

Sp. gr. of Ni(N0 3 ) 2 +Aq at room temp, 
containing: 


(Wagner, W. Ann. 1883, 18. 269.) 
). gr. of Ni(N0 3 ) a 4-Aq at 25°. 



Sp gr 

Ni(NOj) 2 +Aq 

1-normal 

1.0755 

7r- " 

1 0381 

Vi- “ 

1.0192 

Vs- “ 

1.0096 


(Wagner, Z. phys. Ch. 1890, 5. 39.) 

Sp. gr. at 20° of Ni(N0 3 ) 2 +Aq containing 
M g. mols. of salt per liter. 

M 0.01 0.025 0.06 0.075 

Sp. gr. 1.001521 1.003882 1.007792 1.011541 


Sp. gr. 1.14562 1 22134 1.29459 
(Jones and Pearce, Am. Ch. J. 1907, 38. 720.) 

Sol in liquid. NH 3 . (Guntz, Bull. Soo. 
1909, (4) 6. 1008.) 

Moderately sol. m liquid NH 3 . (Franklin, 
Am. Ch. J. 1898, 20. 828.) 

Solubility in glycol =7.5%. (de Coninck, 
C. C. 1905, II 1234.) 

Insol. in oenzomtrue. (Naumann, B. 1914, 
47. 1370.) 

+3H 2 0. Solubility in H s O. 

Sat. solution contains at: 

58° 60° 64° 70° 

61.61 61.09 62.76 63.96% Ni(N0 8 ) 2| 
90° 95° mpt. 

70.16 77.12% Ni(N0 3 ) 2 . 

(Funk, Z. anorg. 1899, 20. 411.) 

+6H a O. Not deliquesoont in dry air. Sol. 
in 2 pts cold H 2 0 and in alcohol. (Tupputi.) 

Mpt. of Ni(N0 3 ) a -f-6H 2 0=56.7°. (Ord- 
way; Tilden, Chem. Soc. 45. 409.) 

Sat. solution boils at 136.7°. (Ordway.) 
Solubility in H a O. 

Sat. solution contains at: 

-21° —12.5° —10° —0° 

39.94 41.59 42.11 43.00% Ni(N0 3 ) 3 , 

+20° 41° 56.7° mpt. 

44 32 49.06 55 22 62.76% Ni(N0 3 ) 2 . 

(Funk, Z. anorg. 1899, 20. 410.) 
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Sat. solution of Ni(N0 3 ) a +6H a 0 contains 
44.3% Ni(NO a ) a at 0°, and 4S.7% Ni(N0 3 ) a 
at 18° (Mylius, 55. anorg 1912,74.411.) 

Sp. fir of NifNO s ) a +Aq containing in 1000 
g. ItjO at 24.4°, fi. Ni(NOj) a +0II«O. 

145.5 g. ( = } i mol.) 291 430.5 582 

1.009 1.128 1.170 1.224 


727.5 873 101S.5 1164 

1.264 1 299 1.329 1.357 

(Gerlaeh, Z. anal 28. 468.) 


Sol. m NHiOH+Aq. 

Insol. in absolute alcohol. 

SI. sol. in acetone. (Krug and M’Elroy.) 
Difficultly sol, in methyl acetate (Nau- 
mann, B 1909, 42.3790) 

InBol. in ethyl acetate. (Nauinann, B. 
1910, 43. 314.) 

+9H a O. Solubility in II a O. 

Sat. solution contains at. 




—21° 


39.02 39.48 44.13% Ni(NO,) a . 

Cryohydratc is formed at — 27°. (Funic, 
Z. anorg. 1899, 20. 411.) 


Nickel praseodymium nitrate, 3Ni(NOj) a , 
2Pi , (N0s)s+21II»0. 

1 I. sat. solution in HNOj+Aq (sp gr. 
1.325) contains 9.28 g. hydrous salt at 16°. 
(Jantsch, Z. anorg. 1912, 76. 303 ) 


Nickel samarium nitrate, 3Ni(NO,) a , 
2Sm(NO„),+24H s O. 

1 1. sat. solution in HNO«+Aq (sp. gr. 
1.325) contains 29.11 g. hydrous salt at 16°. 
(Jantsch.) 

Nickel thorium nitrate, NiTh(NO,),+8H a O. 

Sol. in HNOj+Aq. (Moyer, Z. anorg 
1901, 27. 387.) 

Nickel uranyl nitrate, 10Ni(NO,) a , 
3(UO a )(NO„) a . 

Sol. in H a O and acids; insol. in aq. alkali. 
(Lancien, C. C. 1912, I. 208.) 


Nickel nitrate hydrazine, Ni(N0 3 ) a , 3Y ; I£,. 

Insol. m II a O. Dccomp. by hot H s O, 
Easily sol. in till, acids. (Franzen, Z anorg. 
190S, 60. 207.) 


Palladium nitrate, basic, Pd(NO»)j, 3PdO 
+4H a O. 

Ppt. Insol. in H a O (Kane.) 

Palladium nitrate, Pd(N0 3 ) a +xII a O 
Very deliquescent, and sol in H a O. De- 
comp. by much H a O oi alcohol (Kane.) 

Decomp, by cold or hot H 2 0 (Rose, A. 83. 
143) 


Platinic nitrate, Pt(N0 3 )i (?). 

Known only m solution, which is decomp, 
on evaporating (Berzelius.) 

Pt(N0 3 ) 2 , 3PtO a +5II a O. Insol in H a O, 
(Prost, Bull Soc. (2) 46. 156 ) 


Platinum nitrate sulphocarbamide, Pt(NOj) a , 
4CS(NH a ) a . 

Very sol. in H a O. Unstable (Kumokow, 
J. pr 1894, (2) 60. 490.) 

Potassium nitrate, KN0 3 . 

Not deliquescent, but, according to Mulder, 
100 pts. KNO a under a bell jar with H a O take 
up 339 pts. H a O in 22 days, and small amounts 
finally deliquesoe completely 
Sol. m IijO with absorption of heat, 

16 pts. KNO 3 +100.pts. H a O at 13.2° lower 
the temperature 10 2° If tho initial temp, is 
23° it falls to 12.8°, if 0° it does not fall below 
— 2.7°, which is the freezmg-point of the 
mixture. (Rfldorff, Pogg. 138. 276 ) 


KNOj+Aq sat at 18.1° has 1 1601 sp gr and oon- 
ins 22 72% ICNOs, nr 100 pts HaO at 18.1° dissolve 
20 45 pts KNOj (ICarston, 1840 ) 

Sol. m 3 713 pts. HaO at 15“ (Gorlaoh.) 
a„. .. - pt , Hj0 at 21° (Bchiff, A. 109 320), and 


KNOj+Aq sat at 18“ has an gr 1 151, 
103% KNOi, or 100 pts HaO dlssol 
.NOa at 18“ (Longchamp ) 

So! in t pts IIaO at 16“, and 0.25 pt a 


b -pt (Rif- 

nffiths ) 
(Berg- 


Nickel nitrate ammonia, Ni(N0 3 )>, 4NH 3 + 
2H t O. 

Efliorescent. Easily sol. in cold H a O; 
decomp, by boiling. Insol. m alcohol. 
(Erdmann, J. pr. 97. 395; Ephraim, B. 1913, 
46. 3106.) 

+l^H a O. (Andrd, C. R. 106. 936.) 


lOO^tsBUC 

KNOa 4- \q eat 
KNO,4-Aq Bal 
r< KV0 3 +Aq aal 


15.5“ dissolve 20 6 pts , at 100“, 100 

atTo“ contains 33.3% (Eller ) 
m tho cold contains 25% (Four- 


jntains 24.8% (Hasson- 

Solubility of KN0 3 in 100 pts. H a O at t°. 


Nickel nitrate chloride ammonia, 6Ni(N0 3 ) a , 
NiCls, 30NHj+16H a O. 

Sol. in H a O with deeomp. (Schwarz, W. 
A. B. 1860. 272.) 

Nickel nitrate cupric oxide, Ni(N0 3 ) a , 3CuO+ 
3H a O. . 


11.67 
17.91 
24 94 


13 2 
16.7 
22.2 


45.10 
54 72 
65 45 
79.72 
97 66 


74.7 
97.1 
125 5 


Ppt. (Maihle, C. R. 1902, 134. 234.) 


(Gay-Lussac, A. oh. 11. 314.) 
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Solubility of KNOa m 100 pts H a O a 


29 43 5 

44 2 I 71 4 

(Nordenskjold, Pogg. 136 312.) 

100 pts HaO dissolve at' 

10° 18" 27° 41° 53° 

21.2 27.9 40 1 66.3 93 3 pts KNO„. 

(Gerardin, A. ch. (4) 5. 150 ) 

100 pts. KNOa+Aq sat at 14° contain 
16.34 pts KNO,; at 15°, 18.81 pts KN0 3 . 
(v. Hauer, J pr. 98. 177.) 

100 pts HaO dissolve at 
4° 16 3° 68.3° 

16 27.2 132.1 pts. KNO, 

(Andreae, J. pr. (2) 29. 450 ) 
Solubility m 100 pts H2O at t°. 


100 pts II 2 0 dissolve 493 pts. KNOa at 
125°. (Tilden and Shenstone, Phil. Trans. 
1884. 23.) 

Rhombohedral KNO s is more easily soluble 
than the prismatic, and easily forms super- 
saturated solutions. (Frankenheim ) 

' Sat. KNOa+Aq contains at, 

139° 158° 160° 175° 180° 

79.8 83 7 S3 9 84.0 84.2% KNOs 

190° 215° 225° 258° 283° 

86.0 89 0 90 4 91.6 96 5% KNOa. 

(Staid, A. ch. 1894, (7) 2. 526.) 
Solubility in 100 pts H 2 0 at t° 

G KNOa Sp gr t°/4° 

13 43 1 0817 

25 78 1 1389 

47 52 1 2218 

74 50 1 3043 

111 18 1.3903 

156 61 1 4700 

210 20 1 5394 

311.64 1 6269 

* B.-pt of sat. solution. 

(Berkeley, Phil. Trans. 1904, 203, A 189 ) 
100 g. H 2 0 dissolve 37.79 g. KNOa at 25° 
100 g. H 2 0 dissolve 3.08 g. equiv. KN0 3 
at 20°; 3.27 at 21 6°. (Euler, Z. phys. Ch. 
1904 49. 312 ) 

1 i. HaO dissolves 384 48 g. KNOa at 25°. 
(Armstrong and Eyre, Proo Roy. Soc 1910, 
A, 84. 1233 

1 1. sat KNOa+Aq contains 2 8 g mols. 
KNOa (Rosenheim and Weinheber, Z. 
anorg. 1911, 69. 263.) 

100 g HaO dissolve 38.485 g. KNO s at 25°. 
(Haigh, J. Am. Chem. Soo 1912, 34. 1148 ) 
Sat. KNOa+Aq contains at: 

50° 58° 62° 68° 

46.39 51.55 53.64 57.04% KNO s 

(Tschugaeff, Z. anorg. 1914, 86. 160 ) 
Solubility in H2O. 

100 g. of the sat. solution contain at. 

9.1° 21.1° 35° 

16.76 24.77 35.01 g KNOa. 

(Findlay, Chem. Soc. 1914, 106. 780.) 

Sp. gr. of solution sat. at 15° = 1 134 
(Michel and Krafft.) 

Sp. gr of solution Bat at 16° = 1.138. 
(Stolba, J. pr. 97. 603.) 

Sp. gr. of solution sat. at 18° = 1.1601, and 
contains 29.45% KN0 3 , (Karsten.) 

Sp. gr. of KNOj+Aq at 19.5°. 

% ICNOa Sp gr % KNOs Sp gr. 

4 871 1.0307 17 965 1 1198 

9 618 1 0618 21.488 1 1457 

14 044 1 0920 

(KremerB, Pogg 96. 120.) 


0 40 
14 90 
30 80 
44 75 
60 05 
76 

91 65 
114* 
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Sp gr. of KNO,+Aq at 21°. ! 

Sp gr. of IvNOs+Aq at 25°. 

KNO, 

Kp gr. 

<-/c KNO, 

Sp gr 

Com {Titration of 
KNOi+Aq 

Sp. gr 

1 

2 

3 

4 

5 

7 

S 

9 

10 

11 

12 

1 0058 

1 0118 

1 0178 

1 0239 
1.0300 

1 0363 

1 0425 

1 0490 

1 0555 

1 0621 

1 0085 

1 0752 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 

1.0819 

1.0S87 

1 0956 
1.1026 

1 1097 
1.1169 
1.1242 
1.1310 
1.1390 

1 1464 
1.1538 
1.1613 

l-normal 

fc :: 

Vs~ “ 

1.0605 

1 0305 

1 0161 

1 0075 

(Wagner, 

Sp. gr. 
p=per cent 

Z. phys. Ch. 1890, 6. 37.) 

if KNO s +Aq at 20 1°. 
stiength of solution; d=ob- 
w= volume eone. in grams 

-) 

Sp 

(Schiff, A 
gr. of KN 

110 75.) 
:>.,+Aq at 

5°. 


r 0 KNOa 

Sp nr 

r„ KNO, 

Sp gr 

p 

d 

w 

1 

2 

3 

4 

0 

7 

5 

0 

10 

11 

1 00041 

1 01283 

1 01024 

1 02500 

1 03207 

1 03870 

1 04534 

1 05197 

1 05861 

1 00524 

1 07215 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

1 07905 

1 08590 

1 09286 

1 09977 

1 10701 

1 11426 

1 12150 

1 12875 

1 13699 

1 14361 

25.54 

21 95 
17.88 
13.93 
8.706 
5.393 
4.389 
2.848 

2 030 
0.741 

1 1783 
1.1510 

1 1200 

1 0913 
1.0553 
1.0331 

1 0264 
1.0165 
1.0113 
1.0030 

0.30095 

0,25270 

0 20033 
0.15203 
0.09186 

0 05571 
0.04506 

0 02895 

0 02053 

0 00743 

(Gerlach, Z. anal. 8. 280.) 

Sp. gr. of KNOj+Aq at 17 5°. 

(Baines, J Pliys Cliem. 1898, 2. 544.) 

Sp. gr. 20°/4° of a normal solution of KNO, 
= 1.05954; of a 0 6 normal solution = 1.029325. 
(Hoigli, J Am. Cliem. Soc. 1912, 34. 1151.) 

Sp gr. of sat. KNOs+Aq at t°. 

KNO, 

Sp gr 

KNOa 

Sp gr 

kSTo, 

Sp gr 

1 

3 

4 

5 

0 

7 

1.000 

1.012 

1 019 
1.025 

1 032 

1 045 

8 

0 

10 

11 

12 

13 

14 

1.051 

1.058 

1.005 

1.072 

1 078 
1.085 

1 092 

15 

16 

17 

18 

19 

20 

1 099 

1 106 

1 113 

1 120 

1 127 

1 134 

t° 

G KNOa sol in 
100 g HaO 

Sp gr. 

(Hager, Comm, 1883.) , 

Sp. gr. of KNOj+Aq at 18° 

0 

10 

20 

30 

40 

60 

60 

70 

13 27 
20.89 

31 59 

45 85 

63 90 

85 51 

109 OO 

138 00 

1 0S4 

1 120 

1 161 

1 212 

1 282 

1 339 

1 403 
1.440 

% KNO, 

Sp gr 

% KNO, 

Sp gr 

5 

10 

15 

1.0305 

1.0032 

1.097 

20 

22 

1 133 
1.148 

(Kohlrauscli, W. Ann. 1879. 1.) 

Sp, gr. of KN0j+Aq at 20°, containing mote. 
KNO, in 100 mote. II 2 0. 

(Tschemaj, J. Russ Phys. Chem. Soo. 1912, 
44. 1565.) 

The saturated solution boils at 114.1° (Mul- 
der); 114.5° (Griffiths); 115.9° (Legrand, Ger- 
ardin); 117° (Magnus); 118° (Kremers); 126° 
(Le Page). 

The saturated solution forms a crust at 
111°, and boils at 115°; highest temp, ob- 
served, 115.3°. (Gerlach, Z. anal. 26. 426.) 

Molfl. 

KNU» 

1 Sp. gr. 

KNO, 

Sp. gr 

0.5 

1 

2 

1.01730 

1,03373 

1.06524 

4 

5 

1.12264 

1.14888 

(Nicol, Phil. Mag. (5) 16. 122.) 
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■a of KNO+Aq containing pts. KN0 3 to 
' 1 100 pts, H 2 0 G = according to Gerlach 
12. anal. 26. 444); L = according to 
Legrand (A. eh. (2) 62. 426). 



1 pt. KNOs dissolves m 1,4 pts HN0 3 ; at 
20° in 3.8 pts., and at 123° in 1 pt. HNOa+Aq 
of 1.423 sp gr. (Composition 2HN0 3 , 3H 2 0.) 
(Schultz, 2eit. Ch. (2) 6. 531.) 

Solubility of KN0 3 m HNOs at 0°. 


— 1 in sat. NH 4 C1+Aq Solution thus 
obtained contains 43.07 pts. mixed salts, or 
100 pts. H a O dissolve 75.66 pts. mixed salts, 
viz. 38.62 pts. KNOa and 30 84 pts. NH 4 C1. 
(Karsten.) See also under NfI 4 Cl. 

Solubility of KNOs+KaCOa and KHCOa 
l HaO, see under KaCOs and KHC0 3 . 

Sol. m sat. BaCla+Aq with pptn. of 
Ba(NO„)a. 

Sol. in sat. NH 4 NOa+Aq, at first without 
pptn , but afterwards NH 4 N0 3 is pptd. (Kar- 
sten.) 

Sol. in NH 4 NO s +Aq with pptn. of 
NH4NO3. (Rhdorff, B. 6. 485 ) 

See also under NH 4 N0 3 . 

Sol m sat. Ba(NOa)a+Aq, but soon a 
double salt separates. (Karsten.) 

See also under Ba(NOa)a 

Sol in Ca(N0 3 )a+Aq. (Longchamp ) 

See also under Ca(NO a )a. 

Sol. in sat. Pb(NO a )a+Aq without pptn 
100 pts. HaO dissolve 119.6 pts. Pb(N0 8 )a 
and 67 1 pts. KNOa at 21.2°. (Rtidorff, B. 6. 
484.) See also under Pb(NO a )a 


13 58 
19 47 
30.04 
42.86 
75 95 


(Engel, C. R„ 1887, 104 913.) 
Solubility in HNOa+Aq 




+14 0 
17 0 
19 6 
22.0 
21 5 
21.5 


(Solution m KNOs) (labile) 


Solubility m AgNOa+Aq at t°. 



Sat. solution contains 


% KNOa 

% AgNOa | 

% total salt 

—7 

10.5 

39 4 ! 

49.9 

—7 5 

10 5 

40 5 

51 0 

—4 

11 3 

42 5 

53.8 

+20 

23 6 

46 4 

70 0 

33 

26 3 

50 9 

77.2 

34 

27 3 

51 1 

78.4 

36 

29 4 

52.0 

81.4 

38 

46 

54 

33 1 

55 0 

81.7 

Is 1 

54 

61 


55 8 

89.5 

68 

34 .'3 

54 6 


96 

37 8 

55 4 

93 2 

105 


56 6 

94 1 

142 

41 6 

55 8 

97 3 


(fitard, A. oh. 1894, (7) 3. 286.) 


Solubility of mixed crystals of KN0 3 and 
AgNOa m HaO at 25°. 


20.0 
— 4.0 
+16.5 


23.5 


50.9 

37.2 
44.5 

47.2 
47 8 


27.0 
29 0 
30.5 
21 0 

50.0 


49.4 
50 1 
50.9 
49.4 


KNOa, HNOa (labile) 

G per I I 

Mg mols per 1 j 

Mol % 
AgNOs 

Mol, % 
AgNO# 

(stable) 

AgNOa 

KNOa 

AeNOa 

KNOa 

in ton 

‘phase 

« 

45 9 

321 8 

270 

3180 

7.83 

0.2896 


110 7 

322 6 

6513 

3184 

16 96 

0 6006 

(labile) 

176 8 

333 7 

1040 

3298 

23 97 

0.9040 

259 6 

364.0 

1258 

3597 

29 81 

1.054 

KNOa(labile) 

366 6 

456 4 

2161 

4511 

32 28 

1.604 

(stable) 

507 9 

387 2 

2988 

3816 

43 85 

2 439 


746 9 

398.6 

4388 

3960 

57 70 

8.294 


(Groschuff, Z. anorg. 1904, 40. 10.) 


(Herz, Z Kryst. Mm. 1897, 28. 405.) 
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, if Solubility of ICNOa+AgNOj at 30°. 


Composition of tho 
solution | 

.Solid plumo 

KNOa 

1 AkNOj 

0 

5 53 

11 22 

13 44 

17 38 

25 05 

25 00 

26 58 

29 22 

30 45 

31 30 

73.0 

71.65 

69 01 

65 08 

57 S5 

46 32 

46 45 

39 09 

23 59 

11 51 

0 

AgNOa 

AgNOa+AgNOa, KNOa 
AgNOa, KNOa 

KNOa+AgNOa, KNOa 

KNOa 


(Schreinemnkers, Z. pliya. Cli. 1909, 66. 576.) 


KNOs+NaNO,. 

100 pta. II jO dissolve 34,53 pts. KNO? imrl 
91.16 pta. NaNOa at 15 0°, and solution has 
sp gr =1.478 (Page and Keightley ) 

100 pts. ICNO,+NaNO,+Aq sat at IT 
contain 52.17 pts of tlic two saltb, sat at 13 c 
contain 53.15 pts of the two salts (v. Hauer.) 

100 pts HjO dissolve at IS 75° 29 45 pts. 
KNO a and 89.53 pts. NaNOa, if sat. KNOa+ 
Aq is treated with NaNO,, and 35.79 pts 
KNO3 and 88,00 pts. NaNOa by the opposite 
process 134 38 pts. of the two salts are dis- 
solved if a mixture of the salts is treated with 
HjO at 18 75°. ( Karsten ) 

100 pts H,() dissolve 39 34 pts. KN0 3 and 
94,00 pts. NaNOj, or 133 91 pts of the two 
salts at 20° fNiaol, Phil. Mag (5) 13. 385 ) 


Solubility of mixtures of KNOj and NaNO, t . 



Solubihty of IvNOa+NaNOa in ETC) at 10°. 


NaNOa 
301 9 NaNOa, KNOa 
208 9 KNOa 


(Kremann and Zitek, M. 1909, 30. 325.) 


Solubihty of KNOa+NaNO, in 11,0 at 24.2°. 




123 00 
435 85 
437 70 
422 00 
390 00 
377 35 


NaNOa 

NaNOa, KNOa 
KNO ? 


(Kremann and Zitek ) 


Solubihty of KNOa+NaNOa in H,0 at 25°. 


% KNllj 

NnNOa 

Solid phnso 

3S 70 

39 62 

KNOa 

41 60 

86 31 


40 35 

100 10 

KNOa+NaNOa 

39 08 

98 99 

NaNOa 

20 98 

94 44 



(Uyeda, Mem. Col. Sc. Kioto, 1910, 2. 245 ) 


Sulubihty in NaNOj-f Aq at 20°, 30°, 40° 
and 91° Data, given in the onginal, show 
that each salt increases the solubility of the 
other. (Leather, Mem. Dept. Agile. India, 
1914, 3. 177; Chem Soc. 1915, 108. (2), 13.) 

100 pts II a O dissolve 28 92 pts KNO s , 
53.68 pts. NaNOa, and 26.44 pts. NaCl at 
15 6°, and solution has sp. gr. = 1.44. (Page 
and Keightley, Chem. Soe. (2) 10. 560.) 


Solubility of KNOa+NaNOa+NaCl in H„0 


109 0 

136 5 
130 3 

137 0 
100 1 

88 0 
81 1 
73 5 
54 1 
40 0 
33 0 


86 8 
06 4 
98 0 

90 0 
0(1 0 
53 3 


20 8 
9 4 
0 


33.3 

31.5 

33.6 


KNOa 

Nn$Oa 

Nubl 

Solid phase 

38.44 
38 57 
42 55 
17 77 
2S OS 
44 72 

22 87 
44 40 
63 26 
61 12 
62 92 
82 82 

32 5S 
27 67 
23 59 
23 94 
23 70 
0 56 

NaCl+KNOa 

NaNOa, ICNOa+NaCl 


0 (Uyeda, Mem. Col. Sc Kioto, 1910, 2. 245.) 


* NaNOa+KNO s . 

(Cameliey and Thomson, Chem. Soc. 63 
752.) 


KNO s +Sr(NO s ) 2 

1 1. H 2 0 sat. with both salts at 25° contains 
552 g. KNOa +1074 g. Sr(NO,) 2 (Le Blanc 
and Noyes, Z. phys. Ch. 1890, 6. 386.) 
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Solubility of KNOj+Sr(NO a ) 2 at t° 


KNOa+KCl. 

100 pts. H 2 0 dissolve pts. of the two salts? 


22 90 
21 70 
21.01 


40 37 

41 12 
40 70 


K N O a H-Sr (N O s ) 2 , 4H a O 
Sr(NO s ) 2 , 4H 2 0 


23.70 
38.52 
40.22 
44 19 
47.7 


KN0 3 +Sr(N0j)j, 4H a O 
Sr(NO a ) 2 , 4H 2 0 


100 pts. H 2 0 dissolve 315.2 pts. KC1 and 
19.1 pts. KNOb at 20.0°. (Rttdorff, B 6. 484.) 

100 pts. H 2 0 dissolve 18.95 pts. KNO a + 
32 84 pts. KC1. or 51.79 pts. of the mixed 
salts at 20°. (Nicol, Phil. Mag. (5) 31. 385.) 


KNOa+TINOa. 

100 g. H 2 0 dissolve 43.5 g. T1NO S +104 2 g 
KNO s at 58°. (Rabe, Z. anorg. 1902, 31 
156.) 


0 00 
2 37 
6 15 


101,3 

116.1 


245 1 

0.0 


1 2100 
1 2250 
1 2360 
1 2390 


of solution contain g. 


29 39 
27.50 
27.34 


25 96 

26 95 
26 24 


87 86 
85 68 
84 76 


15.22 

15.49 

15.33 


1 1903 
1 1956 
1.2050 
1.2196 
1 2436 
1 2617 
1 2950 
1 2050 


KNO a separated out in last four solutions. 


(Herz, Z. Kryst. Min. 1897, 28 405.) 
KN0 4 +KBr. 

Solubility m KBr+Aq. 


18 96 
17 67 
17 11 
16.79 


4 72 
7.74 
12.23 
15.15 
19 61 
22.17 
24 96 


(Bodlander, Z. phys. Ch. 7 359.) 


(Touren, C. R. 1900, 130. 910.) 
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Solubility in ItCl+Aq at t°. 


—11.4 

—11 

—10 


14.9 
16.1 

18.9 
18.9 

19.2 
21 0 
21 S 

25.3 


52 8 
54 1 
56 6 
59 9 


18.4 

18.1 

18.6 

19.7 

19 9 

20 7 

19 8 

20 9 

21 0 
21 8 

21 3 

22 6 
21. S 
21 3 
21.0 
21.2 
21 6 
21 0 
21 0 
20 9 
20 3 

20.8 


17 3 
15.4 
15.3 
13 3 
12 6 
12 4 
10 8 
10 9 


26 2 
28 0 
27 6 


40.5 

40.8 

42.0 
42 7 
45 0 

49.1 


(fitard, A. ch. 1894, (7) 3 285.) 


Solubility in KCl+Aq 


IvNQj Mo! KC1 


Solubility of KC1 in KNO,+Aq 



Concentra- 
tion of 
KNOs 
% mol. per 1 

dissolved” in 

1 I HaO 

Molecular 

solubility 

0° 

o 

283 55 

3 81 


H 

284.25 

3 81 


Vi 

283.60 

3 81 


l 

287 60 

3.86 

25° 

0 

364.15 

4.89 


X 

365 00 

4 90 


a 

361. G5 

4 86 


i 

358 80 

4 81 

" 

m 

355 20 

4 77 


Solubility in KCl+Aq at 20°, 30°, 40° and 
91°. Data, given m the original, show that 
each salt diminishes the solubility m II s O of 
the other. (Leather, Mem. Dept Agrie. India, 
1914, 3. 177, Chem Soc 1915, 108. (2) 13.) 

KNOa+NaCl 

NaCl is sol m sat. KN0 3 +Aq, and the 
mixed solution is capable of dissolving more 
KNOs. An amount of H 2 0, which, when 
pure, could only dissolve 100 pts KNO s , can 
in this way be made to take up 152.64 pts. 
(Longchamp, A. ch. (2) 9. 8.) 

SoLinsat NaCl+Aq. 

100 pts. H 2 0 dissolve: 


9 65 67 70 77 72 


0.0 

0.182 

0.424 

0.880 

1.778 

2.204 

2.635 

3.172 


1.576 

1.615 

1.423 


2 08 

2 78 

3 04 


(Touren, C. R. 1900, ISO. 909.) 


1, 2, 3, 4, and 8. Both salts in excess. 

5. Sat. NaCl+Aq treated with KNO s . 

6. Sat KNO,+Aq treated with NaCl 

7. The two salts simultaneously treated 
with H«0. 

100 pts. H 2 0 dissolve 31.44 pts KN0 3 , 139 
pts. KC1, and 38 58 pts. NaCl at 16.6°, and 
solution has sp. gr. = 1.33. (Page and 
Keightley.) 
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5S5 


Solubility m NaCl+Aq at t°. 



Sat 

solution oont 

ama 


% KNOa 

% NaCl 

% total salt 

—22 

7 3 

22.5 

29 8 

—19 5 

7 9 

22 6 

30 5 

—15 5 

8 7 

22 1 

31 8 

—7 

10 1 

22 5 

32 6 

—6 

10 9 

23 0 

33 9 


12.7 

23 3 

36 0 

+1 

12 9 

23 8 

36.7 

+11 

16 6 

22 8 

39 4 

17 

19 0 

22 8 

41 8 

18 

19 8 

22 0 

41 8 

18 ■ 

18.9 

22 5 

41 5 


20 4 

22 3 

42 7 

22 


21 2 


22 

2i 8 

20 7 

42 6 

26 

20 7 

22 3 

43 0 

27 

30.5 

24 7 

20 7 

45.0 

45 4 

32.5 

25 0 

20 2 

45 2 

32.5 

25 9 

20 2 

46 1 

33 


20 7 

47 4 

35 

27 9 

20 2 

48 1 

39 


19 5 

49 3 

42 2 

31.1 

20 0 

61.1 

50 

38 5 

10 5 

55.0 

54 


17 1 

56.5 

58 5 

40 9 

15 3 

56 2 

70 


14 0 

63 7 

76 

53 9 

13 6 

67 6 

79 

54 8 

12 9 

67 7 

84 , 

57 4 

12.6 

70 0 

90 

61 4 

10 4 

71 8 

90 

64 7 

9 5 

74 2 

105 

70 0 

9 0 

79 0 

106 

69 9 

9 3 

79 2 

107 

71 3 

8 4 

79 7 

1 15 

72 2 

9 0 

81 2 

122 

73 8 

8 0 

81 8 

127 

73.6 

7 9 

81 5 

127 

72.9 

8 8 

81.7 

127 

73.0 

7.6 

80 6 

128 

74 2 

7.9 

82.1 

132 

75 7 

7.0 

83.3 

145 

77 7 

7.6 

85 3 

170 

SO 7 

5 8 

86 5 

171 

79 1 

5 9 

85 0 


(fitard, A. ch. 1894, (7) 3. 283.) 


100 g. H 2 0 dissolve 41.14 g. KNO a and 
38,25 g NaCl at 25°; 168 8 g. KNO a and 
39.81 g. NaCl at 80°. (Soch, J. phys. Ch. 
1898, 2. 46.) 

See also under NaCl, 

' Sol. in sat. CuS0 4 +Aq, forming a double 
salt, which soon separates out. 

Very slowly and slightly sol. in MgSl 
Aq with pptn. of MgSO<. (Kai'sten.) 

. KNO3+K2SO4. 

Sat KNOj+Aq dissolves some K a SO.(, and 
sat. KjSOi+Aq slowly dissolves some IiNOa 


without pptn., but IC2SO4 is afterwards pptd. 
(Karsten.) 


100 pts. H a O dissolve: 


2 H2O sat. with KNOs and K 2 SO< simul- 
taneously, or to a sat. solution of one salt the 
other was added. 

3 and 4. H2O sat. with both salts simul- 
taneously. 

Mulder doubts the results of 3 and 4. 


Solubility in K a SO<+Aq at t°. 


In 100 ejem of the so 


(Euler, Z phys. Ch. 1914, 40. 313 ) 


Slowly sol. in sat. Na 2 SO a at first without 
pptn., but afterwards K a SO< or NaSO< sep- 
arates out. 

Sol. in sat. ZnSOi+Aq with pptn. of double 
salt (Karsten.) 

Sol in sat. KClOa+Aq, from which solu- 
tion it iB not pptd. by salts which would ppt. 
it from aqueous solution. (Karsten.) 

Hydrazine dissolves 21,7 pts. KNO a at 
12.5-13°. (de Bruyn, R. t. c. 1899, 18. 297.) 

Neither dissolved nor attacked by liquid 
NOj. (Frankland, Chem. Soc. 1901, 79. 1361. 

Very sol. in liquid NH a . (Franklin, Am. 
Ch. J. 1898, 20. 829.) 

Insol. in absolute alcohol; in dilute alcohol 
it dissolves proportional to the amount of H 2 0 
present, but always less is dissolved than the 
HjO would dissolve by itself. (Gerardin.) 


100 pts. alcohol containing % by weight of 
alcohol dissolve pts. KNO a at 15°. 

10 20 30 40 50 60 80% alcohol 

13.2 8.6 6.6 4.3 2.8 1.7 0.4 pts. KNO a . 

(Schiff, A. 118. 365.) 
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Solubility m 100 pts. alcohol at t° D = sp. gr. 
of alcohol; S = solubility 

Solubility in alcohol. 


G KNOa per 100 g alcohol 

D «=Q9004 | 

D=0 0S4S | 

D =0 9793 

|n =0 972(1 | 


at 30° 

at 10“ 

t° 

s 

t° 

S 

t° 

S 


s 1 

0 

8 25 

17 0 

25 7 

35 0 

44 9 

54 3 

65 0 

75.6 

88.0 

45 6 

32 3 

22 4 

15 1 

11 4(34.5°) 

7 0 

4 5 

2 7 

1.3 

0.4 

64 5 

47 1 

33 3 

24 1 

16 7 

11 6 (44°) 

7 2 (55°) 

4.4 

2.0 (76 3°) 
0.6 (88 5°) 

12 

21 

33 

43 

53 

61 

62 

18 1 
25 0 
40.4 
58.6 
79 1 

94 5 

95 7 

12 

21 

36 

41 

56 

• 

14 6 
21 7 
37 8 
46 0 
72 9 

10 

10 

13 

18 

20 

31 

34 

40 

41 
50 
53 
61 
62 

10 20 
10 19 
11.74 
14 52 
16 35 
25 81 
28 63 

36 66 

37 20 
50 14 
56 01 

72 24 

73 36 

14 

25 

34 

44 

47 

60 

8 8 
13 6 
20 3 
31 3 
34 2 
52 3 

' 

(Batbnck, J. phys, Ch. 1896, 1. 160 ) 

Solubility of KNOj in ethyl alcohol+Aq at 
30°. 





d =o.o m 1 

1 n. 

= 0 0300 

D 

-0 SM>7 


1)842,1 

r ' 0 by wt. HiO 

( \j bj \\ t alcohol 

q, hi nt. KNOs 

t° 

8 


8 

t° 

« 

16 

22 

40 

54 

00 

0 29 
0 39 
0 02 
0 78 
1.10 

68 7 
69.2 

67 3 

61 1 

58 8 

50 8 

39 8 

33 9 

22 3 

7.5 

0 

10 1 

17 0 

23 8 

32 2 

43 1 

56 9 

63 8 

76 8 

92 3 

31 3 

20.7 

15 7 

12.1 

9.0 

6.1 

3 3 

2.3 

0 88 

0 15 

14 

25 

33 

44 

57 

65 

5 4 

9 0 
13 2 
19 1 
29 1 

16 

24 

40 

51 

00 

64 

4 13 
6 00 
10 94 

10.51 

21.51 
24.22 

12 

33 

17 

57 

1 61 
3 62 

5 77 

6 07 

(Gerardin, A. ch. 14) 6. 151 ) 

Solubility of KNOs in alcohol at 18°. 

(Schreinemakers, Z. phys. Ch. 1909, 65. 556.) 

Solubility m ethyl alcohol at 25°. 

Sp. Rl. 

| 100 t cm contain r 

Alcohol 

"'liter 

IvNO. 

Concent rut tun ol 
alcohol in R mol 
pur I. IhO 

Solubility m 

11 Hat) 

Mol 

solubility 

1 1475 
1.1085 
1.1010 

1 0805 

1 0055 
1.0490 

1 0375 

0 9935 

0 95S5 

0 9456 

0 9050 

0 S722 

0 8375 

3' 30 

5 24 

8 69 

14 08 

16 27 

19 97 

2S 11 

37 53 

42 98 

51 23 
61.65 

69 60 

89 63 

87 44 

80 26 

83 18 

77 93 
76.36 

72 93 

64 74 

54 21 
48.15 
27.32 
24.74 

13 95 

25 12 
20.11 

18 60 
16.18 

14 54 
12.27 

10 85 

6 50 

4 11 

3 37 

1 95 

0 83 

0 20 

0 

a 

‘■j 

i 

384.48 

368.30 

354.40 

327.00 

3.80 

3 64 

3 50 

3 22 

(Armstrong and Eyre, Proc. R. Soc. 1910, 
fA) 84. 127.) 

Solubility of KNO3 in methyl alcohol+Aq at 
30°. 




% by wt HiO 

L ' c bv alcohol 

% by wt. KNOs 


68 7 

68 9 

66.4 

61.0 

53 9 

39 2 

0.99 

0 

7 8 

17 3 

27 8 

57'.0 

98.58 

31 3 

23.3 

16 3 

11 2 

7 7 

3.8 

0.43 


(Schrememakers, Z. phys. Ch. 1909, 65. 556.) 
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687 


4 65 
4 11 
4 26 
2 62 


a e n°o» 

Solid phase 

0 

5 15 
16 47 
21 28 

36 94 

37 

kno 3 

KNO a +AgN0 8 , KNOa 
AgNO s , KNOs+AgNOj 
[ AgNOa 


Solution temp. 

"knoT 


mpt. +22° 

20 5 
18 0 
12 0 

6 0 
0 

44 5 

44 1 

43 8 

43 0 

42 3 

41 6 

55 5 

55 0 

54 5 
53.6 

52 7 

51 8 


(Schrememakers, Z phys. Ch. 1909, 66. 566.) 


NaCl. (Soch, J. phys. Ch 1898, 2. 43.) 

Insol. in propyl alcohol. (Schlanip, Z. 
phys. Ch. 1894, 14. 277.) 

Almost insol. m ether. (Braconnot.) 

Very si, sol in acetone. (Krug and 
M'EIroy.) 

Sol. in acetone. (Eidmann, C. C. 1899. II, 
1014) 


Solubility m acetone +Aq at 40° 



(Bathrick, J. phys. Ch. 1896, 1. 160 ) 


„r. 1.225) dissolve 10 

(Vogel, N. Rep. Ph. 16. 557 ) 

100 g. trichlorethylene dissolve 0 01 g. 
KNOa at 15°. (Wester and Bruins, Pharm. 
Weekbl. 1914, 61. 1443.) 

Insol. m CSj. (Avctowski, Z. anorg. 1894, 
6. 257.) 

Insol. in benzomtnle. (Naumann, B. 1914, 
47. 1370.), 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

100 g. H 2 0 sat. with sugar and KNO s dis- 
solve 224.7 g. sugar + 41.9 g. KNOj, or sat 
solution contains 61 36 g. sugar + 11.46 g. 
KNOj at 31 25°. (Kohler, Z. Ver. Zuckennd. 
1897, 47. 447.) 

Potassium hydrogen nitrate, KNOj, HNO B . 

Very hygrosoopic. Decomp, by H 2 0 
(Grosohuff, B. 1904, 37. 1489.) 

Potassium dihydrogen nitrate, KN0 3 , 2HNO«, 
Decomp, by H 2 0. (Ditte, A. ch. (6) 18. 


Solubility m H.O 


, (Grosehuff, Z. anorg. 1004, 40. 11.) 

Potassium silver nitrate, KNOj, AgNO». 

Sol m HjO. (Russell and Maskelyne, Roy. 
Boc Pioc. 26. 357 ) 

3KNO„ AgNO». Sol in H 2 0. (Rose, 
Pogg. 106. 320.) 


Potassium thorium nitrate, 4KN Os, Th (NO 3 ) t 
Very sol in H 2 0 and alcohol. (Berzelius.) 
Hydroscopic, very unstable. (Meyer, Z. 
anorg. 1901, 27. 379 ) 

Hydroscopic; sol in dil. HN0 3 +Aq, 
(Meyer, Z. anorg 1901, 27. 378 ) 


Th(NOs)4, : 

Decomp, in the air. (Meyer, B 1900, 33. 
2140.) 

+4H 2 0. Sol in HNOj of 1.2 sp. gr. 
Effloresces m the an. (Meyer, Z. anorg. 
1901, 27.380) 

Potassium uranyl nitrate, K(U0 2 )(N0 3 ) 3 . 

Decomp, by H s O. Sol. in cone. HNOj. 
(Meyer, B. 1903, 36. 4057.) 

Solubility in H 2 0 at t°. 



of 1 

bi-ES£» 




P :i 1? 

l 3 ts hv 

wt NOs 

0.5 

31 98 

1 72 


Double salt + 

13 0 

25 0 a) 

33 40 
37 08 

2 74 
4.05 

23 49 


b) 

45 0 

69 0 
80.6 a) 

b) 

37 06 

42 18 
41 66 

43 72 
43.70 

3.98 

5 16 

6 03 
6 42 
6 34 

23 46 

Double salt 


n H 2 0 without deoomp. 

(Rimbach, B. 1904, 37. 473.) 
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Potassium nitrate barium sulphate, KNOs, 

2BftSO, 

Easily decomp. Sol. in cone. H2SO4. 
(Silberl'iergw, M. 1004, 26. 251.) 

Potassium nitrate phosphomolybdate. 

Sea Phosphomolybdate nitrate, potassium. 

Potassium nitrate sulphate, KN0 3) IvHSO*. 
Decomp. by II a O and alcohol. (Jacquelain.) 

Potassium nitrate sulphotungstate, 2KN0 3 , 

K,WS 4 (?). 

Very sol. in hot or cold H 2 0. Insol. in 
alcohol. (Berzelius.) 

Potassium nitrate tungstate (?). 

100 pts. boiling H s O dissolve 5 pts salt. 
(Storera Diet., p. 393.) 

Potassium nitrate zinc iodide. 

Permanent. Easily sol. m II 3 0. Insol. in 
alcohol. (Anthon ) 

Praseodymium nitrate, Pr(NO0i+6H 2 O. 

Sol. in 11,0. (von Schulc, Z. anorg. 1898, 
18. 353.) 

Praseodymium rubidium nitrate, 
[Pr(NOa)jlRba+4HjO 
Hydroscopic (Juntsch, Z. anorg. 1911, 69. 
230.) 

Praseodymium sodium nitrate, Pr(N0 5 ) 3 , 
2NaNO»+HjO. 

Sol in HjO. (von Schulc, Z. anorg 1898, 
18. 356.) 

Praseodymium zinc nitrate, 2Pr(N0 3 ) 3 , 
3Zn(NOs)i+24HjO. 

1 1. sat. solution m HN0 3 +Aq (sp. gr. 
1.325) contains 14 69 g. hydrous salt at 16°. 
(Jantseh, Z. anorg. 1912, 76. 321.) 

Radium nitrate. 

Has apparently the same solubility m H s O 
as the corresponding Ba comp. (Curie, Dis- 
sert. 1903.) 

Rhodium nitrate, Rh(NO 3 ) 3 +2H 2 0 (?). 

Deliquescent. Sol, in II 2 0. Insol. m 
alcohol. (Claus.) 


Solubility in H 2 0 at t°. 



207.) 


100 g. HjO dissolve 66.855 g. RbNO, at 
25°. (Haigh, J. Am. Chem. Soc. 1912, 34. 


1.100835; of a 0.5 normal solution = l.C 

(Haigh, J. Am. Chem. Soc. 1912, 34. 1151.) 

Sp. gr. of RbNOs+Aq 
G.-equiv. RbNOj per 1. 

at 18° = 0.5035 1008 

gr. at 070° 1 05342 1.10566 

Sp. gr. at 1871S 0 1 05220 1,10361 

" 1. gr. at 30730° 1 05156 1.10222 


G.-equiv. RbNO, per 1, 
at 18° = 

Sp. gr. at 6°/6° 

Sp gr. at 18718° 

Sp gr. at, 30/30° 

(Clausen, W. Ann. 1914, 


2.000 2.685 

1.20655 

1.20302 1.27066 
1.20036 1.20717 
(4) 44. 1009.) 


Easily sol. in HNO, (Sohultz, Zeit. Ch, 
(2) 6. 531.) 

Sol in acetone. (Eidmann, C. C. 1899, II. 
1014; Naumann. B. 1904, 37. 4328.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Rubidium hydrogen nitrate, RbNOj, HN0 3 . 

Fairly stable m air. (Wells, Am. Ch. J. 
1901, 26. 273.) 

Rubidium d (hydrogen nitrate, RbN0 3 , 
2HN0 3 . 

Deoomp. rapidly in air. (Wells, Am. Ch. J. 
1901, 26. 273.) 

2RbN0 3| 5HN0 3 . Decomp. by H 2 0. 
Known only in solution in HNOj+Aq. 
(Ditte, A. ch. (5) 18. 320.) 


Rhodium uranyl nitrate, 

2(UO s )(NO„) s Rh ! (NO.)« +10H.O. 

Sol, in HjO and acids; insol. in aq, alkalies. 
(Landen, C. C. 1912, 1, 208.) 


Rubidium silver nitrate, RbN0 3 , AgN0 3 , 

Sol. in H 2 0 (Russell and Maskelyne, Roy. 
Soc Proc. 26. 357.) 


Rubidium nitrate, RbNOj. 

100 pts. H 2 0 dissolve 20.1 pts. at 0°; 43.5 
pts. at 10°. (Bunsen.) 


Rubidium thorium nitrate, Rb 2 Th(N0 3 ) 8 . 

SI. sol. in HNOaj decomp. by H 2 0. (Meyer, 
; Z. anorg. 1901, 27. 384.) 



NITRATE, SILVER 


589 


Rubidium uranyl nitrate, Rb(U0 2 )(N0 3 ) 3 . 

Decomp, by H 2 0. Sol. in cone. HNO a 
(Meyer, B. 1903, 36. 4057.) 

Solubility of H 2 0 at t°. 


In 100 pts of the solution | 

Solid phase 


Pts. 

b Pt8 t 

b PtS t 

salt 

al 35 42 

b) 35 40 

a) 34 04 

b) 34 68 

10 72 

10 70 

4 63 

4 07 
11 01 

59 67 

09 40 
09 62 

Double salt + 
RbNOa 

Double salt 


Rubidium uranyl nitrate is decomp 
H 2 0 at low temp.; at 80° it is sol m 
without decomp 

(Rimbaoh, B 1904, 37. 476 ) 

Samarium nitrate, Sm(N0 3 ) 3 +6H 2 0. 

Easily sol. in H a O. (Cleve, C. N 48. 74.) 
Very hydroscopic. (Demargay, C 10 
1900, 130. 1187.) 


1 1. sat. solution in HNO s +Aq (sp. g 
1.325) contains 36.47 g hydrous salt at 16 
(Jantsch, Z. anorg. 1912, 76. 321.) 


Scandium nitrate, basic. 

Sol. m HjO. (Nilson, B 13. 1444.) 
Sc0H(N0 2 ) 2 +H 2 0 (Crookes, Roy. Soc. 
Proc. 1908. 80. A. 518.) 

Sc 2 0(N0 8 ) 4 . (Crookes.) 


Scandium nitrate, Sc(NO s )a 
(Crookes, Roy. Soc. Proc. 1908. 80. A, 618.) 
+4H 2 0. Very sol. in H 2 0. (Crookes.) 


Silver nitrate, AgN0 3 . 

100 pts. H a O at 11° dissolve 127.7 pts 
(Schnauss, Arch. Pharm. (2) 82. 260.) 

100 pts. H 2 0 dissolve at: 

0° 19.5° 54° 85° 110° 

121.9 227.3 500 714 1111 pts. AgNOi 

(Kremers, Pogg. 92. 497.) 


100 pts. H 2 0 dissolve 1622 5 pts at 125°, 
and 1941.4 pts. at 133°. (Tilden and Shen- 
stone, Phil Trans. 1884. 23.) 

Sat. solution boils at 125°. (Kremers.) 


Solubility in I1 2 0 at t° 

Sat. AgNOa+Aq contains % AgN0 3 i 


46 2 

46 0 

47 6 
52.4 
51 9 


67 8 
71 1 
73.0 
73 8 


75.7 

76.8 

77 1 

78 5 
84 0 


92.8 
92.7 
93 3 


(fitard, A. ch 1894, (7) 2. £ 

65 5 g. i D . 

Jour. 1903, 71. 881.) 

Solubility of AgNOj m H 2 0 at 30° = 10.31 
mol.-litre. (Masson, Chem. Soc 1911, 99. 
1136.) 

100 g. AgNOj+Aq sat at 30° contain 73.0 
g. AgNOj. (Schreinemakers and de Baat, 
Arch. N4er. Sc. 1911, (2) 16. 415.) 

100 g. sat. AgN0 3 +Aq contain 63.6 g. 
AgNOa at 0°; 66.7 g. at 18° (Mylius, Z. 
anorg. 1912, 74. 411.) 

Sp gr. of aqueous solution, according to 
C. If. = Chcmiker Kalender; K, M.=Ifohl- 
rausch by Mcndelejeff (Z. anal. 27. 284); and 
K=Kohlrausch (W. Ann, 1879. 1), oontam- 


C. K. 1.041 1.08 

K. M 1.0440 1.09 

K 1.0422 1.0893 1.1404 1 1968 

25 30 35 40% AgNO,, 

C.K. 1.206 1 251 

If, M. .. 1.4791 

If 12555 1.3213 1.3945 1.4773 


Sp. gr. of AgN0 8 +Aq at 25°. 


1 0692 
1 0348 
1 0173 


(Wagner, Z. phys. Ch. 1890, 5. 40.) 

Sol. in 500 pts. HNO s ; 30 pts 2HNO„, 
3H 2 0 at 20°, and 6 pts 2HNO s , 3H 2 0 at 100°. 
(Schultz, Zeit. Ch. 1869. 531.) 

Insol in oonc. HNO a , (Warren, C. C. 
1897. I, 438 ) 
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Solubility of AgNO, in HNO,+Aq at 25°. 


\bNo 3 


[•r I 


0 401 

0 902 

1 09S 
2.834 
4.497 
5 992 


10 31 
9 30 
S OS 
0 54 
4 520 
2 590 
1.69S 
0 843 
0.347 


1752 

1501 

1373 

1111 

709.1 

440.1 


2.2754 
2 1213 
1 9402 
1.7052 


(Masson, Chem. Soc 1911, 99. 1132) 

AgN O 3 + NH 4 NOj Solubility of AgNOa 
in NTLN0 3 +Aq See under Nil, NO,. 

AgNOj+KNOa. Solubility of AgN0 3 
+KNO, in HjO See under KNO,. 


Only trnoes are sol. in absolute alcohol or 
ether. 100 pts. of a mixture of 1 vol alcohol 
<95 vol. %)+l vol pure ether dissolve 1.6 
pts. AgNOa at 15°, 100 pts. of 2 vols. alcohol 
+1 vol. ether dissolve 2.3 pts AgNO s . 
(Eder, J. pr. 1878, (2) 17. 45.) 


32.10 
31 40 
2.8 95 
27 91 
20 92 


13.67 
20 13 
25.85 
37.26 
44 54 
04.42 
86 54 


73 0 
69 49 
55 53 
47 77 
42 75 
33.79 
27.55 
14.06 


(Schreincmakers, Z. phys. Ch. 1909, 66. 571.) 


AgNOa+AgNO, 

Solubility of AgNOaH- AgNOa at 18°. 


0.000 
0.439 
0.S78 
1 750 


o 


AgNOs 


3.512 
7 024 
14 048 


tgNOs 


(Naumann and Rucker, B. 1906, 38. 2293.) 
See aho under AgNOj. 


Insol, in liquid CO,. (Buchnci, Z phys. 
Ch. 1900, 54. 074.) _ 

Very sol. in liquid NH 3 (Franklin, Am. 
Ch J 1898, 20. 829 ) 

Sol m 4 pts. boiling alcohol 
Sol. 111 10 pts. alcohol. (Dumas.) 

Sol. in 11 pts. alcohol of 90% (Hager.) 


Solubility of AgNOs+KNOn in alcohol 
See under KNOa 

Sol 111 methyl, ethyl, and isobutyl alcohols, 
CCl,, CIIC1 3 , ucotone and pyridine. (Wilcox, 
J. phys Chem. 1910, 14. 5S7 ) 

100 pts II 2 0 sat. with other dissolve 88.4 
pts AgNOa at 15° (Eder, l c ) 

Sol in glycerine. 

Sol. in benzomtrile 100 g. benzomtrile 
dissolve about 105 g. AgNOa at 18°. (Nau- 
mann and Seiner, B. 1914, 47. 1369 ) 

1 pt. acetonitrile dissolves about 1 5 pts 
AgNO,. (Scholl and Steinkopf, B 1900, 39. 
439S ) 

Easily sol in methyl, ethyl, and amyl 
amine. (Shinn, J phys Chem. 1907, 11. 538 ) 

Sol. in acetone (Krug and M’Elroy, ,T 
Anal. Ch. 6. 184.) 

0.35 pts. are sol in 100 pts. aoetone at 14°. 

0.35 “ . " " “ 100 “ “ " 59°. 

( Laszyznsla, B. 1894, 27. 2287 ) 


Solubility in 100 pts. alcohol of given vol. % 
at t°. 



100 pts. absolute methyl alcohol dissolve 
3.72 pts. at 19°; 100 pts. absolute ethyl al- 
cohol dissolve 3.1 pts. at 19°. (de Bruyn, Z. 
phys. Ch. 10. 783.) 


Sol. in acetone and in methylal. (Eidmann, 
C. C 1899,11.1014.) 

1 g. AgNOa is sol. m 227 g. acetone at 18°. 
Sp gr of sat solution 18°/4 o = 0.798. (Nau- 
mann, B. 1904, 37. 4339.) 

Insol. m CS 2 . (Arctowski, Z anorg 1894, 
6. 257 ) 

Difficultly sol. in methyl acetate. (Nau- 
mann, B 1909,42.3790.) 

Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1904, 37. 3001.) 

Sol. in urethane. (Castoro, Z, auoig. 1899, 
20. 61.) 

100 g. CeH» dissolve 0.022 g. AgNOa at 36°; 
0.044 g. at 40.6°. (Linebarger, Am. J. S01. 
1895, 49. 48.) 

Mol. weight determined m piperidine, 
pyridine and benzomtrile. (Werner, Z. anorg. 
’""7, 16. pp. 17, 23 and 32.) 
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Solubility of AgNOs in pyridine at t°. 


-48 5°* 
-50 5 
-53 


-51 25 

-44 

-40 


G AgNoa 
CsH*N 


33 64 
40 86 
53 52 
62 26 
63 06 
66.35 
70 85 


72 25 
78 60 
89 10 
121 21 
215.02 

228.5 

230.6 
235 4 


“ +AgNOa.3C 6 H 6 N 
AgNOa, 3C.H.N 


“ + AgNOs, 2C 5 H 5 N 

AgNO„, 2C 6 H 6 N 


* M. pt. 
(Kahlenberg and E 


Silver nitrate acetylide, AgNOs, AgHGj. 
(Willeerodt, B. 1895, 28. 2108.) 

AgNOs, Ag a C 2 . Ppt. (Cliavastelon, C. R. 
1897, 124. 1365.) 

2AgNO s , Ag 2 C 2 (Cliavastelon.) 


Silver nitrate ammonia, AgNOs, NHa. 

Partly sol. in H 2 0, rather sol. m alcohol. 
SI. sol. m ether. (Reychler, 33. 16. 990.) 

Very sol. m liquid ammonia below — 
(Joannis, C. R. 1894, 118. 1151.) 

AgNOs. 2NH S . Easily sol. in H s O. (Mit- 
sohei'lich.) 

1 1. alcohol dissolves 0.0383 g. mols. (Kuri- 
low, C. C. 1903. II, 97.) 

AgNOs, 3NH a . Completely sol. in H a O. 
(Rose, Pogg. 20. 153.) 


Silver nitrate antlmonide, AgNOj, Ag s Sb. 

Deoomp. at once by H s O. (Poleck and 
Thummel, B. 16. 2435.) 

Silver nitrate arsenide, AgNO s , Ag 3 As 
Decomp, at once by H 2 0 . (Poleck and 
Thilmmd.) 


Silver nitrate bromide, AgNO s , AgBr. 

Decomp, immediately by HoO or alcohol, 
with separation of AgBr. (Risse, A. 111. 39.) 
Silver nitrate chloride, AgN0 3 , AgCl. 

Quickly decomp, with II a O; more slowly 
with absolute alcohol; not decomp, by ether- 
alcohol. (Reichert, J. pr. 92. 237.) 

Silver nitrate cyanide, 2AgNO s , AgCN. 

Decomp by H a O, not by alcohol. iHell- 
wig, Z. anoig 1900, 25. 177.) 

Sliver nitrate iodide, AgNO s , Agl. 

Cold H s O separates Agl, which redissolves 
on heatmg (Sttlrenbetg, Arch. Pharm, (2) 
143. 12.) Sol. m little H 2 0 without decomp.; 
more HjO separates Agl. (Kremers, J. pr. 
71. 54.) Insol in absolute aloohol. Sol. in 
cone. AgNOa+Aq. 

2AgN0 3 , Agl. Sol. in little but decomp . by 
more boiling H 2 0. (Risse, A. 111. 39.) 

Silver nitrate mercuric oxide, AgNOs, 2HgO. 

Decomp, by H a O. Sol. in HNO s and 
HjSO,. (Mnci, Gazz ch, it. 1910, 41. (2) 
548.) 

Silver nitrate phosphide, 3AgN0 3 , AgsP 
(Warren, C. N. 66. 113.) 

Silver nitrate siheide, 4AgN0 8 , AgSi 
(BUchner, Ch. Ztg. 9. 484.) 

Silver nitrate silicate, 2AgNOs, 3Ag l Si0 4 . 

Sol. m dil. HNOs+Aq, but Si0 3 separates 
out after heating. (Rousseau and Tite, C. R. 
114. 294.) 


Silver nitrate sulphide, AgNO a , Ag 2 S. 

Decomp, by H a O (Poleck and Thhmmel, 
B. 16. 2435.) 

Silver nitrate sulphocyamde, 2AgNOj, 
AgSCN. 

Decomp, by H 2 0, not by alcohol (Hellwig, 
Z. anorg. 1900, 25. 178.) 

Sodium nitrate, NaNOj. 

Deliquescent in moist air. Sol. in H 2 0 with 
absorption of heat. 75 pts NaN0 3 mixed 
with 100 pts. H 2 0 at 13.2° lower the tempera- 
ture 18.5°. (Rtidorff, B. 2. 68.) 
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100 pts, H«0 at t° dissolve pts. NaN0 3 . 


Solubility in 100 pts. H»0 at t°. 


08 80 
70 73 
84 30 
87 03 
80.53 
05.37 
102.31 


111 13 
110 04 
120.63 
140 72 
153 63 
168 20 
225.30 


(Poggiulo, A ch. (3) 8. 400.) 

100 ptn 11*0 at 110° di«*iol \ a 150 pt« NaNOa (Grif- 
itha ) 

NaNOa +Aq But at 18 75° hn<t 1.3709 sp (?r , and 100 
its KsQ have dissolved KSUU1 pts NaNOa (Knr- 

NnNO»+Aq sat in cold contains 33 VJ NaNOa 
Fourcroy.) 

NaNOa -j-Aq sat ut 12 5° contains NaNOj 

i 

100 pts HsO at 15 5° dissolve J» pts , at 52°, 100 pts 
tiaNOi (Ore's Diet ) 

100 pts. IliiO dissolve pts. NaN0 3 at t°. 


73.0 00 65 125 5 
13 0 81 6 00.0 173 6 
44 65 110 5 111) 7 211 4 


(Nordenskjdld, Pogg. 136. 312 ) 

100 pts HjO dissolve pts. NaNOa at t°. 


70 04 
78 57 
S7 07 
98 26 
109 01 
120.00 
131.11 


105 55 
178 18 
104 26 
213 43 


(Maument, C It. 58. 81.) 

100 pts. NaNO,+Aq sat. at 14° contain 
43.88 pts. NaNO s ; at 16°, 44.53 pts. NaNOj. 1 
(v, Hauer, J. pr. 98. 137.) 

100 pts. HaO dissolve 84.21-84.60 pts 
NaNOa at 15.0°, and sat. solution has sp. gr. 
1.337-1.378. (Page and Keightley, Chem. 
Soc. (2) 10. 556.) 

100 pts. II ;0 dissolve pts. NaNOa at t“. 


60.69 
70.97 
71 04 
75 05 
76.31 
79 00 


Solubility is constant from 0° to — 16. 7°, 
when NaNOj +7HjO separates out. (Ditte, 
C. R. 80. 1164.) 


72 9 
74 7 

75.4 

76.0 
76.7 

77.4 

78.1 


SI 4 
82.0 
82.7 

83 4 

84 0 

84 7 

85 4 


91.0 

91.8 

02.5 


(Mulder, Scheik. Verhandel. 1864, 83.) 
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Sat solution at b -pt contains 216 4 pts NaNOi . 
(Mulder) , 21S 5 pts. NaNOs (Mary) , 213.4 pts. NaNOs 
(Maumenfi) , 211 4 pts NaNOs (Nordenskjdld) , 224 8 1 
pts NaNOs (Legrand) ; 150 pts, NaNOs (Griffiths) 

Sat NaNOs+Aq contains at: 

120° 130° 172° 180° 199° 

60.8 67.6 77.1 78.1 82.0% NaNOs, 

220° 250° 255° 290° 313° (mpt.). 

83 5 89.5 91.5 97.5 100% NaNO,. 

(fttard, A. ch. 1894, (7) 2. 527.) 

100 g. sat. NaNOs+Aq contain 42.47 g. 
NaNOs at 0°. (Coppadoro, Rass. Min. 1911, 
XVII, 35. 123.) 

100 g. sat. NaNOa+Aq contain 49.16 g 
NaNOs at 30°. (Coppadoro, Rass. Min. 
1912, 37. 7.) 

100 g. H 2 0 dissolve 92.14 g. NaNOj at 25°. 
(Haigh, J. Am. Chem. Soo. 1912, 34. 1148.) 

The solubility of crystals on different faces 
has been determined by Lebrun. (Belg. Acad. 
Bull. 1913. 953 ) 

Sp. gr. of NaN0 3 +Aq at 19.6°. 


1.0844 
„ , 1 1607 
31.987 1.2450 


(Kremers, Pogg. 96. 120.) 
i. gr. of NaNOs+Aq at 20 2°. 


). gr. of NaNOs+Aq at 18°. 


(Kohlrausoh, W. Ann. 1879. 1 ) 


(Nicol, Phil. Mag. (6) 18. 122.) 


The saturated solution b 


s at 117 5° (Mulder) 

118 9°. (Griffiths ) 

119“ (Marx ) 

119 4°. (Maumen£.) 

119 7“ (Nordenskjald.) 
121“. (Lt'unmd) 
122-123° (Kremers,) 


NaNOs+Aq forms a crust at 118°, and 
oontains 194 pts. NaNOs to 100 pts. H a O; 
highest temp, observed, 120.5°, (GcrlachdZ, 
anal 26. 427.) 

B.-pt. of NaNOs+Aq containing pts. NaNOj 
to 100 pts. H a O G= according to Ger- 
lach (Z. anal. 26. 433); L= according to 
Legrand (A. oh. (2) 59. 431). 


121 5 
133 

144.5 
156 

168.5 
181 
194 

207.5 


120 3 
131 3 

142.4 

153.7 
165.2 

176.8 
188.6 

200.5 

212.6 


1.0817 

1 0962 
1.1035 
1 1109 
1 1184 
1 1260 
1 1338 
1 1418 
1.1498 
1 1578 
1.1659 
1.1740 
1.1822 


1 3355 
1.3456 
1.3567 


50 pts. NaNOs mixed with 100 pts. snow at 
-’1° give a temp, of — 17 5°. (Rtidorff, Pogg. 
22. 337.) 

Sp. gr. of NaN0 3 +Aq at t°. 


} NaNOs dis- G. NaNOjii 
‘10 g of thi 


(Sehiff, calculated by Gerlaoh, Z. anal. 8. 
280.) 


4.166 

11.111 

25.000 


178° 1.0276 

13 9° 1 0704 

1.1441 


(de Lannoy, Z. phys. Ch. 1895, 18. 405.) 
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i, gr of NaNOa+Aq at 20 1°, when p = 
per cent strength of sol.; d — observed 
density; w= volume none, in grams 


42.05 
35. G5 


23.24 

17.370 

11.015 

0.665 


1.3380 
1 2765 
1 2407 
1.1696 
1.1228 
1.0819 
1 0656 


4.241 1 0273 

1.589 1.0006 


0 50267 
0.45510 


0.27180 

0.19505 

0.12888 


0 10300 
0.07360 
0.04357 
0.01601 


(Barnes, J. phys. Chem. 1898, 2. 545.) 

Sp. gr. 2074° of a normal solution of NaNO s 
■ 1.053.86; of a 0.5 normal solution = 1.02646 
(Haigli, J. Am. Chom Soc 1012, 34. 1151.) 


Sp. gr. of sat. NaNOa+Aq at t°. 


104 0 
114 0 
124.0 
136 0 


1 342 
1 358 
1 377 
1 387 
1 406 
1 418 
1 437 
1 456 


(Tschernaj, J. Russ. Phys Chem Soc. 1912, 
44. 1505.) 

Sol. in 60 pts. IINO,; in 32 pts. 2HNO a 
3H,0 at 32°; in 4 pts 2HN0 3 , 311,0 at 123° 
(Sohultz, Zeit. Cli. (2) 6. 531.) 

Solubility in HNQ 3 +Aq at 0° ' 


54 2 
51.48 
4S 42 


0 00 
1.67 
3 59 
5.55 
7 92 
10 65 
17 02 
20.33 
23 48 
30 20 
36 09 
44.76 


(Engel, C. R. 1887, 104. 911.) 


Solubility of NaNOs in NH,OH+Aq at 15°. 


a. per 
NH, 


NuNO.i 


13 87 
17.28 
20 38 


75 03 
73 99 
73 18 


1.212 


(Fedotieff and Koltunoff, Z. anorg. 1914, 86. 
251.) 


NaNOa +Na 2 COa. (See Na 2 C0 3 .) 

Sol in sat. NH,C1+Aq. 

Very rapidly sol in sat. BaCl 2 +Aq with 
pptn. of Ba(N0 3 ) 2 . 

Sol. m sat. KCl+Aq, with formation of 
KNOa. 

Sol. m sat. NH 4 NO,+Aq (See NH 4 NO, ) 

Sol. 111 sat. Ba(N0 3 )i+Aq, with partial 
pptn of Ba(N0 3 )s. (See Ba(NO s ) 2 .) 

Sol. m sat Pb(N0 3 )j+Aq, with subsequent 
pptu. of Pb(NOa); (See Pb(NO s ) 2 .) 

NaNOa+ICNOa 

Sol. in sat KNOa+Aq; solution thus made 
at 18° contains 54 33% mixed salt, or 100 pts 
HaO dissolve 118 98 pts. mixed salt, viss 
89.53 pts. NaNOa and 29.45 pts. KNOa. 
(See KNOa.) 

NaNOa+Sr(NOa)a 

If Sr(N0 3 ) a +Aq sat at 14.5° is sat. with 
NaNO a , 100 pts. HaO dissolve: 


NaNOa 

83.7 

66.4 


Sr(NOa)a 


51.0 

62.0 



117.4 



(Mulder.) 


NaNOj+NaNOs. See under NaNOa. 
NaNOa +NaCl. 

100 pts H s O dissolve 24 91 pts. NaCl+ 
54 55 pts. NaNOa =79.46 pts, of the two salts 
at 20°. (Nicol, Phil. Mag. (5) 31. 386 ) 


100 pts H 2 0 dissolve at 18.75°' 


2. Sat. NaCl+Aq treated with NaNOa. 

I 3. Sat. NaNOa+Aq treated with NaCl. 

4. Simultaneous treatment of the two salts 
by H 2 0 (Karsten ) 

; 6. Excess of both salts+Aq warmed and 

| cooled to 20°. (Riidorff, B 6. 484.) 
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100 ccra contain in g 


NaCl 

HjO 

NaNOa 

1 2025 

1 2305 

1 2580 

1 2810 

1 3090 

1 3345 

1 3465 

1 3465 

31 78 

27 89 
26.31 

23 98 

22 30 

20 40 

19 40 

19 67 

88 47 
87.63 

86 25 

82 66 

80 42 

79 26 

77 37 

77 34 

0 00 

7 53 

13 24 

21 58 
28.18 
33.80 

37 88 

37 64 

NaNOj separated m last two solutions 

Solubility of NaNOj with addition of NaCl 
at 15° 

r 

100 

com contain 

mg 


NaNO. 

H.0 

NaCl 

1.3720 

1 3645 
1.3585 
1.3530 
1.3495 

1 3485 

1 3485 

1 3485 

62 38 
56.56 

52 09 

47 08 

42 66 

39 90 

38 73 
38.02 

74 82 
75.69 
75.71 

76 86 

76 96 

77 14 

77 15 
77.49 

0 

4 00 

7 24 

11 36 

15 33 
17.81 
18.97 

19 34 

NaCl separated m last two solutions. 
(Bodlander, Z. phys. Ch. 7. 360.) 

Solubility of NaNOj 

in NaCl+Aq at 15°. | 

Sp. gr 

Q Pe 

100 oo Bat 

solution 

NaCl 

NaNOj 

HjO 


Solubility in NaCl+Aq at 20°, 30°, 40° and 
91° Tables given in the original show that 
each salt diminishes the solubility of the 
other. (Leather, Mem, Dept. Ague. India, 
1914, 3. 177, Chem Soc. 1915, 108. (2) 13 ) 
See also under NaCl. 

NaNOs+NaOH. 

Solubility m NaOH+Aq at 0°. NaN0 3 = 
mols. NaNOa (in mg.) in 10 ecm. of solu- 
tion, Na«0 =mols. Na 2 0 (m mg ) in 10 
com. of solution 


NasO 


Sp B 


62 5 
67 16 
47 5 
29 6 
17 6 
13 19 
6 05 


65.375 

63.25 

60.25 
55 5 


1 327 
1 326 
1.332 


(Engel, Bull. Soo. (3) 6. 16.) 
Solubility in NaOH+Aq at 0° 


1 3530 
1 3495 
1 3485 


2 30 
4 89 
10 21 
20 83 
31 25 
36 76 
48 75 


NaNOj 


56 50 
53 19 
48 63 
40 42 
25 10 
14 89 


1,401 


15 33 

17 81 

18 97* 

19 34* 


74.82 

75.69 

75.71 

76.86 

76 96 

77 14 
77 15 
77 49 


* Solutions sat. with both salts. 
(Bodlander, Z. phys Ch. 1891, 7. i 


(Engel, l. c.) 

Easily sol. in K 2 S0 4 +Aq without pptn. 
Easily sol in Na 2 S0 4 +Aq without pptn 
Sol. in MgS0 4 +Aq, at first to a clear solu- 
tion, but afterwards NaNOj is pptd. 

Very sol in sat CuS0 4 +Aq, but double 
sulphate separates out 
Very sol in ZnS0 4 +Aq with pptn. of 
double sulphate. (Karsten.) 

Solubility of NaNOj in Na 2 S 2 0,+Aq at t°. 


NaNOj 

NaCl 

Solid phase 

79 20 

8 39 

NaNO, 

68 38 

16 32 


56 56 

23 74 

NaNO,+NaCl 

39 20 

27 66 

NaCl 

20 17 

31 48 



f 

Naifls 

Naiad. 

Solid phase 

9 

33.31 

22.57 

4.22 

12 26 
23 41 
34 77 

NaNO, 

* { -j-Na^SgOaj 5HgO 
Na 2 S 2 0 8 , 6H 2 0 

25 

35 42 
25 40 
19 90 
18 02 
4.33 

12.72 

24.25 

31 81 

32 83 
40 50 

NaNO, 

“ +Na 2 S 2 0,, 5H a O 
NaAOa, 5H 2 0 


(Uyeda, Mem. Col. Sc. Kioto, 1910, 2. 246.) 
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Very sol. m liquid NH 3 . (Franklin, Am 
Ch J. ISOS, 20. 829.) 

Easily sol. m liquid IIP. (Finnklm, Z 
lining. 1005, 46. 2.) 

llvdiaxme dissolves 20.6 pts. NaNOj at 
12 5-13° ulc Bruyn, R. t e 1K90, 18. 207.) 


i »f u y ?p. k 


>y weight (h^uhe 21 2 pH 


sOlWpt NaNOa a 


100 pts alcohol eontanuug % alcohol by 
weight dissolve pts. NaNOj at 15°, or 100 
pts solution contain % NaN0 3 : 

10 20 30 40 60 80% alcohol. 

05.3 4SS 35 5 25 8 11.4 2.8 pts NaNOj. 
39,5 32 8 26.2 20.5 10.2 2 7% NaNOj. 
(Rohiff ) 


Solubility in alcohol at 16 5°. 


1 3745 
1 3102 
1 2570 
1 2140 
1 1615 
1 0855 
1.0558 


6 16 
11 60 
16 49 
22 17 
32 22 
37 23 
43 98 
52 00 
60 00 
03.10 


02.20 
54. G4 
40.06 
39 87 
32 31 
23 41 
19.85 
13.74 
9 47 
4 65 
1 03 


(Bodlimder, Z phys. Ch, 7. 317 ) 

100 pts. absolute methyl alcohol dissolve 
0.41 pt at 25°. 

100 pts. ahsolute ethyl alcohol dissolve 
0.030 pt at 25°. (deBruyn, Z phys, Ch. 10. 
783.) 

Solubility m alcohol at 40°. 


0 

.8 22 
17 4 
20 0 
30 0 
42 S 
55.3 

05.1 
77.0 

87.2 


NaNO, per 100 g 
alcohol -f Vq 


73.3 
61.6 

48.4 
40.6 

27.1 

18.1 


{Bathrick, J. phys. Ch. 1890, 1. 162.) 


Solubility in alcohol at 30°. 


40.10 
40.41 
43.50 
37 42 
31.31 
25 14 
18 94 
12 97 
7 81 
1 21 


90.45 
91.15 
85.55 
74 75 
65.10 
55 95 
46 75 
37 26 
28 25 
12 25 


(.Taylor, J. phys. Ch. 1807, 1. 723.) 


Solubility in ethyl alcohol at 25°. 


10.83 
10 70 
10.54 
10.24 
9.70 


Solubility of NaNOj in acetone at 40° 


0.0 
8.47 
16.8 
25 2 
34.3 
44.1 
53.9 
64.8 
76.0 
87.6 


G. NoNG. per 100 g 


91 2 
78 3 
66 4 
57.9 


(Bathrick, J. phys. Ch. 1896, 1. 162.) 
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Solubility of NaNOa in acetone at 30°. 


49 10 
46 96 
45 11 
40.10 
35.08 
29 80 
24.34 
18 55 
13 15 
7 10 
1.98 


Water 


96 45 
93 20 
90 40 
83.70 
77.20 
70 76 
64 40 


50.50 


100 pts. H 2 0 dissolve at 0°, 39.5 pts. 
Sr(NO,)„ (Mulder); at 0°, 40.16 pts. Sr(NO a ) s 
(Poggiale); at 0°, 43.1 pts. Sr(NO„) 2 (Krem- 
ers); at 100°, 101.1 pts. Sr(N0 3 ) 2 (Mulder), 
at 100°, 106.5 pts. Sr(NO a ) 2 (Kiemers, Pogg, 
92. 499); at 100°, 119.25 pts Si(NO„) 2 (Pog- 
giale) 

Solubility in 100 pts. II 2 0 at t°. 


(Taylor, Z. phys. Ch. 1897, 2. 723.) 


Sol. m glycerine. 

Insol, m ethylamine. (Shinn, J. phys 
Chem. 1907, 11. 538.) 

Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Insol. in benzonitrile. (Naumann, B. 1914, 
47. 1370.) 

Sodium thorium nitrate, NaTh(NO,) 6 + 
9H 2 0. 

Hydroscopic; sol. in dil. HN0 3 and Aq 
(Meyer, Z. anorg, 1901, 27. 381.) 


Sodium nitrate sulphate, NaNO s , Na 3 SO<+ 
a / 2 H 2 0. 

Sol. m H 2 0. (Marignao, Ann. Min. (5) 12. 
44.) 

+HjO, Min. Darapskite, 


Sodium nitrate tungstosilicate, 3Na<Wi 2 SiO < o. 
4NaN0 a +45H 2 0. 

(Wyruboff, Chem. Soo. 1897, 72. (2) 174.) 
Strontium nitrate, Sr(N0 3 ) 2 . 

Sol. in 5 pts oold, and 0 5 pfc boiling HaO (Dumas.) 
“ 2 “ “ 0 5 " “ (Wittstem) 

“ 2 u at 18 75°. (AM.) 

• A “ 19-20° oontain 45 49 


1 pt. 8r(NOB)3 dissolves 


97 0 
97 2 

97.4 

97.5 
97 7 

97 9 

98 0 


100.0 

100.2 

100.4 

100.6 

100 9 

101.1 

101.3 

101 6 
101.8 
102.0 

102.3 
102 5 
102 7 
102 9 


(Mulder, Soheik. Varhandel. 1864. 114.) 

Sat. Sr(NO a ) 2 +Aq contains at: 

-6° +14° 20° 32° 

24.5 35.9 39.8 46.9% SrNO„, 


47.2 47.8 49.1 60.4 50.2% SrN0 3 . 

(fitard, A. ch. 1894, (7) 2. 528.) 

79.27 g. anhydrous Sr(N0 8 ) 2 are sol. in 
100 g. H 2 0 at 25°. (Parsons and Carson, J. 
Am. Chem. Soc. 1910, 32. 1385.) 



NITRATE, SODIUM 


Solubility of Sr(NOa) a m IIjO at t°. 


Sp. gr. of Sr(N0 3 ) 2 +Aq at 17.5°. 


0 58 
14 71 
20 40 
20 (Hi 
30.28 
32 5S 
30.71 
47.73 
01.34 
OS. 90 
7S.0S 
SS 91 


82 052 

87 018 
88.577 

88 943 

00 oso 

91 440 
03 850 
95 570 


Sp c 


1 2850 
I 3938 
1 1883 
1.5110 
1 5144 
1 5141 
1.5128 
1 5115 
1 5105 
1 5100 
1 5109 
1 5117 


1 OSS 
1 ISO 
1 294 


(Gcrlach, Z. anal. 27. 283.) 
Sp. gr. of Sr(N0 3 ) 2 +Aq at t°. 


14.0° 

14.3° 

14.5° 

14.5° 


100 g, of the sat. solution contain at 20°, 
41.43 g. Sr(N0 3 )s. (Findlay, Cliem. Soc 
1914, 105. 782.) 


1 0420 
1 0S59 
1 1310 
1 1816 
1 2364 
1 3470 


(Long, IV. Ann 1SS0, 11. 39.) 


Sp. gr. of >Sr(NO s lj+Aq at 19 5°. 


iSrift'iijis 

Sp s" 

RrlNOjlj 

Sp w 

1 

1 009 

21 

1.192 


1 017 


1.202 

3 

1 025 

23 

1 313 

4 

1 034 

24 

1.323 


1 041 

25 

1.233 

0 

1 049 

20 

1.240 

7 

1 059 


1 257 

8 

1 068 

28 

1 20S 

9 

1.070 

29 

1 280 

10 

1 085 

30 

1 292 

11 

1 095 

31 

1 304 

12 

1 103 

32 

1 310 

13 

1 113 

33 

1.380 

14 

1.122 

34 

1 340 

15 

1 131 

35 

1 354 

10 

1 140 

30 

1 307 

17 

1 150 

37 

1 381 

18 

1 100 

38 

1 395 

19 

1 170 

39 

1 410 

20 

1 181 

40 

1 422 


(Ivreniers, calculated by Gcrlach, Z anal 8. 
2SG) 


Sp. gr. of Sr(NO a ) 2 +Aq at 23.4°. a=no, of 



Sp. gi. of Sr( NOaU+Aq at room temp, 
containing: 

10 29 21.19 32 61% Si(NO a ) 2 . 

1.0SS5 1.124 1 3007 
(Wagner, W Ann. 1883, 18. 260.) 


Sp gr. of Sr(NOa)»+Aq at 25°. 


1-normal 

t : 

l lr " 


1 0119 
1.020S 
1 0104 


(Wagnei, Z. pliys. Ch. IS90, 6. 40.) 


Sr(N0 3 )»+Aq eontaining 10.50% Sr(NO s ) 2 
has sp gr 20°/20° = 1.0905 
Sr(N0 3 ) 2 +Aq containing 25.51% Si(NO a ) 2 
has sp gr. 20720° = 1.2440. 

(Le Blanc and Rohland, Z phys. Ch. 1896, 
19. 279.) 


Sp. gr. of Sr(NO a )»+Aq at 20° containing 
M g. mols. of salt per jiter. 

M 0.01 0 025 0.05 0.075 

Sp. gr 1.001525 1.004207 1.008391 1.012646 

M 0 10 0.25 0.50 0.75 

Sp. gr. 1.016834 1.04201 1.08312 1.12386 

M 1.00 

Sp. gr. 1.16354 

(Jones and Pearce, Am. Ch. J. 1907, 38. 705.) 



NITRATE, TELLURIUM 


(Gerlaoh, Z. anal 26. 448.) 


fiths.) 

Sat 8r(NO,)«+Aq boils at 107.5-108° 
(Kremeis); 107 9° (Mulder). 

Sat. Sr(NOa)a+Aq forms a crust at 106.3°, 
and contains 116.5 pts. Sr(NOa)a to 100 pts. 
H a O, highest temp observed was 107° 
(Gerlach, Z. anal 26. 427 ) 

Very si sol. in cono. HNOs or HCl+Aq. 
(Wuitz.) 

Insol. m HNOs+Aq (Schultz, Zeit. Ch 
(2) 5. 537.) 


Solubility in Sr(OH) 2 , 8H 2 0 +Aq at 25°. 



0 38 79 47 

0 78 80 83 


(Parsons, J Am Chem, Soc. 1910, 82. 1388.) 


Very sol in liquid NH S . (Franklin, Am. 
Ch J 1898, 20. 829 ) 

Sol. in 8500 pts. absolute alcohol. Sol. in 
60,000 pts. of a mixture of 1 pt. ether and 1 
pt. alcohol. (Rose, Pogg 110. 296.) 

Sol, m 4189 pts. abs alcohol and in 199.87 
pts. oidmary rectified spirits. (Hill, Pharm 
J. 1888 (3) 19. 420 ) 


Solubility in ethyl alcohol+Aq at 25°. 


79 2 
59 0 
40 65 
20 6 
18.8 
16.25 
15.05 
10.0 
6.0 


77 15 
53 6 
32 35 
13 8 
12 35 
10.45 
9.5 
6.0 


0.02 
2 60 
10 5 
20.5 


Sr(NO t ) 2 is the solid phase in the solutions 
which are rich in alcohol; Sr(N0 s )a+4H 2 0 m | 


the solutions which contain small amounts of 
alcohol 

(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 39.) 

Not completely insol. in boiling amyl 
alcohol, 30 com. dissolving about 1 mg. 
(Browning, Sill Am. J. 143. 52 ) 

Perfectly anhydrous Sr(N0 3 ) 2 is sol. in 
83044 pts. absolute ether-alcohol (1 : 1). 
(Fresemus, Z. anal 32. 190 ) 


Solubility hi organic solvents. 


Solvent i 

% Sr(N0 3 )a in the 
solution at 25° 

I Methyl alcohol 

1 26 

Ethyl alcohol 

0 02 

Propyl alcohol 

0.02 

Isobutyl alcohol 

0.01 

Amyl alcohol 

0.003 

Acetone 

0 02 


(D’Ans and Siegler, Z phys, Ch. 1913, 82. 44 ) 


Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Insol in benzomtrile. (Naumann, B. 1914, 
47. 1370.) 

Sol. in acetone. (Eidmann, C C. 1899. II, 
1014.) 

Difficultly sol. in aoetone. (Naumann, B. 
1904, 37. 4328.) 

The composition of the hydrates formed 
by Sv(NO s ) 2 at different dilutions is calcu- 
lated from determinations of the lowering of 
the fr.-pt. produced by Sr(N0 3 ) 2 and of the 
conductivity and sp. gr. of Sr(NO s )a+Aq. 
(Jones, Am. Ch. J. 1905, 84. 305.) 

+4HaO. Efflorescent. 


Solubility in ethyl alcohol+Aq at 25° 


42.1 

40.4 

37.6 


(D’Ans and Siegler, Z. phys. Ch. 1913, 82. 39.) 

Tellurium nitrate, basic, 4Tc0 2 , N 2 O a + 
lJ4H a O. 

Very hygroscopic. Easily deoomp byH 2 0. 
Sol. in HNOa+Aq, but more sol. when dil. 
than cono. (Klein and Morel, Bull. Soo. (2) 
43. 205.) 


Tellurium nitrate, TeNO,. 

Sol. in acetone. (Eidmann, C. C. 1899. II, 
1014.) 



NITRATE, TERBIUM 


Terbium nitrate, Tb(NO a ) a +6HsO. 

Sol. in HjO. Sol. m alcohol. (Urbain, C 
R. 190S, 146. 128.) 


Thallous thallic nitrate, 2T1N0,, Tl(NO a ) s . 

Decomp. by H 2 0. (Wells, Am. Ch. J. 
1901, 26. 278.) 


Thallous nitrate, TlNO a . 

1 pt. TlNOa dissolves, aeeordmg to C= 
Crookes; L»Lamy: 

at 15° 18° 58° 107° 

in 9.4 10.3 2.3 0.17 pts. ir s O. 
CL L L 

Sat. TINOt+Aq contains at - 
3.5° 18° 32° 58° 05° 

4.2 8.8 13.2 30.4 74 5%T1N0, 

107° 135° 145° 150° 155° 

85 95 95.2 96.5 97% T1NO,. 

(Etard, A. ch. 1894, (7) 2. 527.) 


Solubility in H a O at t°. 


(Berkeley, Trans. Rov, Soc. 1904, 203. A, 

211 .) 


Sp. gr. of TINOj+Aq at 25°. 



3p gr. 

TINO.+Aq 

l |f-normal 

1.0562 

1.0283 

(Wagner, Z. phys. Ch. 1800, 6. 40.) 


Solubility of TINO.+KNO,. (.See KNO,.) 
Insol. in alcohol. (Lamy.) 

Sol. in acetone. (Eidmann, Dissert. 1899; 
Naumann, B. 1904, 37. 4328.) 


Thallous hydrogen nitrate, TINOj, 2HNO«. 
(Wells, Am. Ch. J. 1901, 26. 273.) 
TlNO,,3HNO a . (Ditte.) 

Thallic nitrate, Tl(NO,)*+3H,0. 

Effloresces in the air. (Meyer, Z. anorg, 
1900,24.361.) 

+6H,0, or SHjO. Deliquescent. Sol. 

HA 


Thallous uranyl nitrate, Tl(U0 2 )(NO a ) a . 

Dccomp. in moist air. Decomp. bv HsO. 
(Meyer, B. 1903, 36. 4058 ) 

Thorium nitrate, Th0 2 , 2N 2 0 S +6H 2 0. 

Crystallized. SI. hydroscopic. (Fukse, 
Zeit. angew. Ch. 1897, 10. 116.) 

+12IljO. Very deliquescent, and sol. in , 
H a O and alcohol. 

Difficultly sol. in acetone. (Naumann, B. 
1904, 37. 4328.) 

Thorium zinc nitrate, ZnTh(N0 s )«+8H 2 0. 

Sol. m HNOs, - very hydroscopic. (Meyer, 
Z. anorg. 1901, 27. 386.) 

Thulium nitrate, Tm 2 (N0s)n+8H 2 O. 

Deliquescent. Can readily be oryst. from 
HNOs. (James, J Am. Chem Soc. 1911, 33. 
1344.) 


Tin (stannous) nitrate, basic, 2SnO, N 2 0 5 . 

Difficultly sol. with partial decomp. in HsO. 
(Weber, J. pr (2), 26. 121.) 

Tin (stannous) nitrate, Sn(NO a ) a +20H a O, 
Deliquescent, and easily decomp (Weber, 
J pr. (2) 26. 121.) 

Tin (stannic) nitrate, basic, 4SnO a , N 2 O a + 
'4H a O. 

(Thomas, Bull. Soc. 1896 (3) 16. 312.) 
Tin (stannic) nitrate, Sn(NO s ) a . 

Sol. in H a O, but decomp. very soon on 
standing. Stable in presence of cone. HNO a + 
Aq at 90°, but decomp. at 100° (Monta- 
martmi, Gazz. ch. it. 22. 384.) 

Insol, in moderately cone. HNO a ; readily 
decomp. by H a O. (Engel, C R. 1897, 126. 
710.) 

Titanium nitrate, 5TiO a , N a O»+GH a O. 

Sol. to a slight milkmess in cold H a O. 
Decomp. on boiling. (Merz, J. pr. 99. 157.) 


TJranyl nitrate, basic. 

Sol. in HsO. (Ordway, SiU. Am. J. (2) 26. 
209.) 


Uranyl nitrate, U0 2 (N0 a ) 2 . 

+H a O. (de Forcrand, C. R. 1913, 160. 
1046.) 

Sol. in fuming HNO a from which it can 
be cryst. 

+2H a O. 52.39% is sol. in dry ether at 7°. 

54.25%“ “ “ “ “ “10°. 

(Lebeau, Bull. Soc. 1911, (4) 9. 300.) 



NITRATE, URANYL 


+2H 2 0. (Vasilieff, G. C. 1910, II. 1627.) 
+3H 2 0. Mpfc. 121.5°. (Vasilieff.) 

Cryst out of hot HNOa+Aq. (Ditto.) 

100 pts. HNO3 dissolve 39 pts at 14°. 
(Ditto, A eh. 1879, (5) 18. 337.) 

■ +4H a O. (de Coninck, C. C. 1901, 1. 1354.) 

+6H 2 0. Deliquescent in moist, and efflo- 
rescent in dry air. Sol. in 0.5 pt. cold H s O, in 
0.3 pt. absolute alcohol, and in 4.0 pts. ether. 
(Bucholz.) 

Melts m crystal H a O at 59.4°. (Ordway.) 
1 pt is sol. m 2 pts. H a O at 12.9°-14.2°. 
(de Comnek, C. R. 1900, 131. 1220.) 
Solubility in H 2 0 at t°. 


—18.1 
—12 1 
— 2.2 


% by wt UOjCNOjK odaO 


p. gr. of solution in H 2 S0 4 -|-Aq. 


Sp gr, of sol 


11 2° 11 8° 10 


(de Coninck.) 

Very sol. m dll. HBr and selenic acid 
(d = 1.4). Sol. in cone. H 2 S0 4 , HNO a , dil. 
HC1 and less sol. in cone HC1. (de Coninck, 
C. R. 1900, 131. 1220.) 

Sp. gr. of solution in HBr+Aq of sp. gr. 1 21. 


54 90 

58.00 

62 13 

63 01 
67.36 


72.8! 


(Vasilieff, J. Russ, Phys. Ckem. Soo. 1910, 
42. 570.) 

Sp. gr. of (U0 2 )(N0,) 2 +Aq at t°. 


11 5 

12.4 

15.1 

14.1 
16 7 

14.1 
15 7 
15 2 

16.5 

15.2 
13.7 

11.5 
14 5 
11 3 

12.5 

13.2 


1.0236 

1.0378 

1.0410 


(de Coninck, C. R. 1900, 131. 1219.) 

Sp. gr. of a sat. aq. solution =1.7636 at 17°, 
containing 54.77% U0 2 (N0s) s . 

Sp. gr. = 1.0257 when 2.80% UOa(NOa): 
is present. (Vassiliev, G. C. 1912. 1, 1430.) 

Sp. gr. of solution m HNOj+Aq. 


Sp. gr. oi the so- 


(de Comnek, C. R. 1901, 132. 90.) 


(de Comnek, Belg. Acad. Bull 1901. 222.) 

Insol. in IvOH+Aq, NaOII+Aq or NH 4 OH 
-f Aq. Sol. in lime water, (de Coninok, C. R 
1900, 131. 1220 ) 

SI. attacked by liquid NH S . (Gore7 Am. 
Ch. J. 1S98, 20. 830.) 

At 16°, uranyl mtrate is sol. in comm, 
methyl alcohol, dil. and cone, ethyl alcohol, 
propyl and isobutyl alcohol, comm, amyl 
alcohol, acetone, ether, ethyl acetate, dil. 
“id cone, formic acid and dil. acetic aoid; si. 

1. in comm, essence of terebenthme; insol. 
_ benzene (cryst.), comm toluene and xylene, 
hgroin, CHCla, glycerine and CS 2 , (de Con- 
inck, C.R. 1900, 181. 1220.) 

1 pt. is sol. in 65 pts. methyl alcohol at oa, 

11.8 . 

1 pt. is sol. in 30 pts. ethyl alcohol (85°) at 

a.. 12.9° 

1 pt. is sol. in 65 pts. acetone at ca. 12.0°. 

1 pt. is sol. in 5.6 pts. acetic acid (d = 1 035) 
at ca. 14.25°. 

(de Comnek, C. R. 1900, 131. 1304.) 

1 pt. sol. in 23.5 pts. methyl alcohol at 11 .2°. 

1 “ “ "16.0 " ether “ 11.9°. 

1 “ “ " 18 4 " ethyl acetate “ 10.3°. 

1 “ ““63 “ cone, formic acid at 

51 °. 

(de Coninck, C. R. 1901, 132. 91.) 

Sp. gr. of solution in comm, methyl alcohol 


0 8902 
0 8938 
0.9003 


(de Coninck, C. R 1900, 131. 1304.) 
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NITRATE AMMONIA, URANYL 


Sp. gr. of solution m ethyl alcohol (S 5°) at t°. 
d 2 =sp. gr. referred to alcohol, 
di— sp. gr refcircd to II 2 <_) 


11.!) 1 0 M)1S 1.0060 

12 2 2 0 SOT!) 1.0127 

no 3 0 002:: 1.0177 

13.1 1 0 9050 1 0227 

11 7 5 j 0 0131 1.0280 

kle Comncki C R 1900, 131. 1219.) 

Sp. gr. of solution m acetic acid (d= 1,055) 
at t°. 

d t =sp gr. referrcil to II. G 
dj=sp gr. referred to acetic acid 

14 0 1 1 0387 1 0034 

13 8 2 1 0 434 1 0080 

1 1 !S 3 1 OHIO 1 01(X> 

It) 9 1 1 0505 1 01 18 

14 0 3 1 0501 1 0205 

10 4 0 1.0020 1 0205 

11 7 7 1.0002 1 0300 

ide Coni nek, C. R 1900, 131. 1301 ) 

When excess of L T 0 ; (NO a )j is shaken with 
other at 7°, ti\ o layers are formed, the ether 
layer containing 50 g. salt per 100 g. solution 
and the aqueous layer 02 5 g salt per 100 g. 
solution (Lebeau, C. R. 1911, 162. 440 ) 

Sol, m neatly all proportions in eh crane 
iPostans, Phium. J. 1SS3, (3) 13. 752.) 

Sol. m methyl acetate (Nauinann, B. 
1900, 42. 3790); ethyl acetate. (Naumann, 
B. 1901, 37. 3001 ) 

Sol. in acetone. (Eidmanu, (' C 1899. 
II, 1014, Nauinann, B. 100-t, 37. 1328 ) 

+1811 jO. Nat aq. solution has D17°/17° = 
1.7630 (Vasilieff, J Russ phys. Cheni Soe 
1011, 43. 1183 ) 

Uranyl nitrate ammonia, (U0 3 )iN0 3 )>, 
2NH|. 

( v. Unruh. Dissert. 1909.) 

(UOshNO,),, 3NH S . tv. Unruli ) 
(.UOshNOj),, 4NII,. (V. Unruh.) 

Uranyl nitrate phosphate, UO.HAPOik 
UOs(NO») a +14HsO. 

Easily sol. in warm H a O, with gradual 
dcconjp. Easily sol m HNO,, HC1, nr 
HjSOi+Aq. Nol in acetic acid with decomp. 
(Heintz, A. 151. 210.) 

Dtvanadyl nitrate (?), 

Known only in solution. Deeomp. on 
evaporation. 

Ytterbium nitrate, basic. 

Easily sol. in H.,0. 


Ytterbium nitrate. 

Verv sol m H s O. 

+3H 2 0. Ppt, (Cleve, Z anorg. 1902, 
32. 140.) 

+4II.O. (Cleve.) 

Yttrium nitrate, basic, 2Y 2 0 3 , 3N 2 0 6 +9H 2 0. 

Deliquescent in moist air Decomp by 
cold or boding II s O. Sol. in a solution of 
yttrium nitrate without decomp. (Bahr and 
Bunsen, A. 137. 1.) 

Yttrium nitrate, Y(N0 3 ) 3 +GH 3 0. 

Easdy sol. in II 2 0, alcohol, or ether 
(Cleve.) 

141 0 grams are sol. in 100 grams H 2 0 at 
1 25° i James, J. Am. Chem. Soc. 1910, 32. 
S7G ) 

Zinc nitrate, basic, SZnO, N 2 0 6 +2H S 0. 
Insol. m H a O (GrouveOe, A ch 19. 137.) 
OZnO, NjOj+.SHiO =Zn(NOs)s, 5Zn(OH)j 
+311,0 (Bertels, J B. 1784. 274 ) 

5ZnO, N 2 < b+OljIIjO. Iusol. in cold, 
.somewhat sol m hot H 2 0, (Havermanu.) 

+011,0 Slowly docomp by cold HjO. 
( Rousseau mid Tite ) 

9ZnO, 2 NsOs Deeomp by H s O, (Vogel 
and Reischauer, N. Jahrb Phaim 11. 137) 
4ZnO, N-,0 ; ,+2H 2 0. (Schindler ) 

+3H 2 0 (Ordway, Sdl. Am J (2) 32. 14, 
Gerhardt, J Pharm. (3) 12. 01.) 

Insol. m II 2 0, sol. m dil acids (Athan- 
asesco, Bull Soc 1896, 15. 1080 ) 

2ZnO, N»Oj+3H s O. Deeomp by H 2 0, and 
slowly by alcohol (Weils, Am. Ch. J. 9. 304.) 

7ZnO, 4N 2 O 3 +14H 2 0 =4Zn(N0 3 ) 2 , 
3Zn(0H) 2 +llII,0 (Bertels.) 

Zinc nitrate, Zn(N0 3 )j 
Very deliquescent. Easily sol in HjO or 
alcohol. 

Sp gi. of Zn(NO,) s +Aq F. = according to 
Franz ( J pr. (2) 5. 2741 at 17.5°; O =accovd- 
mg to Oudemans (Z anal 7. 410) at 14°: 

5 10 15%Zn(N0 3 ) 2 , 

F. 1 0496 1 0908 1 1476 

O. 1 0425 1 0S7 1 1355 

20 25 30%Zn(NO s ) 2 , 

F 1 2024 1 2640 1.3268 

O 1 1875 1 245 1 305 

35 40 45 50%Zn(NO a ) 2 . 

F. 1.906 1 4572 1 5258 1 5984 
O 

Calculated for Zn(NO a ) 2 +6H a O : 

10 20 30 40 " 50% salt. 

1.05361 1 1131 1 1782 1 2496 1 3292 
(Oudemans.) 

Zn(NO a ),+Aq when heated soon decom- 
poses, with formation of an insol. basic salt 
(Ordway.) 



NITRIC OXIDE 


Sp. gr. of Zn(N0 8 ) 2 +Aq at room temp 
containing: 

15 955 30 626 44 5% Zn(N0 8 ) 2 

1.1155 1 2291 1 4367 

(Wagner, W. Ann 1883, 18. 270 ) 


Sp. gr. of Zn(N0 8 ) 2 +Aq at 25° 


Concentration of 
Zn(N03)2+Aq 

Sp gr 

I-noimal 

1 0758 

Vr- “ 

1.0404 


1.0191 

Vs- “ 

1.0096 

(Wagner, Z. phys. Ch, 1890, 6. 40.) 

Sp. gi. of Zn(N0 8 ) 2 +Aq. at 16° 

Vi Zn(NO s )a g per 1000 
g of solution 

Sp gr. 16716° 

0.0000 

1 000000 

0 9950 

1.000814 

2 0061 

1.001646 

4.1535 

1.003413 

8.1824 

1.006733 

17 7760 

1 014702 

34.5920 

1 028890 

68 6780 

1 058644 

(Dijken, Z. phys. Ch. 1897, 24. 108.) 


Sp. gr. of Zn(N0 8 ) 2 +Aq at 17.3°, when p = 
er cent strength of solution; d “observed 
ensity, w= volume cone, m grams per cc. 

(i55 =w -) 


0 73310 
0 60240 
0 40535 
0.37780 
0 23246 
0 16232 
0.12478 
0.07515 
0 06213 
0 01593 
0 01221 


(Barnes, J. Phys. Chem. 1898, 2. 545.) 

Very easily sol. m liquid NH S . (Franklin, 
Am. Ch. J 1898, 20. 830 ) 

+1^H 2 0. 100 pts UNO 3 dissolve 28 

pts at 13°, 65 pts. at 65°. (Ditte, A ch. 
1879,(5) 18.335) 

+2H 2 0. (Vasilieff, C. C 1909, II 1966.) 
+3H a O. 

Solubility m H 2 0. 

Sat. solution contains at: 

37° 40° 41° 43° 45 5° mpt 

66 38 67 42 68 21 69 26 77.77% Zn(N0 8 ) 2 
(Funk, Z. anorg. 1899, 20. 401 ) 


1 0597 
1 0491 
1 0118 


+6H 2 0. 

Solubility in H 2 0. 

Sat. solution contains at 
—18° —15° —13° —12° 

44.63 45 26 45 51 45 75%Zn)N0 8 ) 2 , 

0° +12 6° 18° 25° 

48 66 62 00 53 50 55 90% Zn(N0 3 ) 2 , 

36 4° (mpt ) 36° 33 5° 

63 63 04.73 65 83% Zn(NO s ) 2 . 

(Funic, Z anorg. 1899, 20. 400.) 


100 g. Zn(N0 8 ) 2 +Aq sat. at 0° contain 
48.7 g. Zn(N0 8 ) 2 ; at 18°, 63 5 g Zn(NO s ) 2 . 
(Mylius, Z. anoig. 1910, 74. 411.) 

Melts in its crystal H 2 0 at 36.4° (Ordway), 
)° (Pierre); boils at 131° (Ordway). 

Sp. gr. of solution sat. at 18° = 1.664, and 
contains 53.9% Zn(N0 8 ) 2 . (Mylius, B. 
1897, 30. 1718 ) 

Sol in methyl acetate (Naumann, B. 
1909, 42. 3790), ethyl acetate. (Naumann, 
B 1910,43.314) 

+9H 2 0. 

Solubility m H 2 0. 

Sat. solution contains at. 


—25° —22 5° —20° —18° 

40 12 40 75 42.03 43 59% Zn(N0 8 ) 2 . 

Cryohydrate is formed at — 29°. 

(Funk, Z. anorg. 1899, 20. 401.) 


Zinc nitrate ammonia, Zn(N0 3 ) 2 , 4NH 8 . 

Ppt. (Ephraim, B, 1915, 48. 638.) 
+VsH a O. 

Deliquescent. Sol. in H a O. (Andrd, C. R. 
100. 639.) 

13ZnO, 3N 2 0 8 , 2NH 8 +18H 2 0. 

Insol. in cold, dccomp. by warm H a O. 
(Andrd, C. R. 1886, 100. 640.) 


Zinc nitrate cupric oxide, 

Zn(NO a )«, 3 Cu0+3H 2 0. 

(Mailhe, A. ch. 1902, (7) 27. 169.) 

Zinc nitrate hydrazine, Zn(N0 8 ) 2 , 3N 2 H 4 . 
Decomp, by hot H 2 0. 

Sol. m NHiOH. (Franzen, Z anorg 
1908, 60. 279.) 

Zirconium nitrate, basic, 3Zr0 2 , 2N 2 O c . 
Insol. in H 2 0. 

Zr0 2 , N 2 0 8 . Easily sol in H 2 0 and alcohol. 
+H 2 0 As above. 

Zirconium nitrate, Zr(N0 8 ) 4 +5H 2 0 (7). 
Deliquescent, and sol. in H 2 0. 

Nitric oxide, NO 
See Nitrogen dioxide. 
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Nitrilobromosmic acid. 

Ammonium nitrilo/ioitobromosmate, 
[OsNBr 6 KNII,) 3 +HA 
Very sol. in H 3 0 Dccomp. m dil. aq. 
solution. 

Stable m IIBr+Aq 

Im,ol. in organic solvents ('Werner, B. 
1900, 39. 501.) 

CfflsiuttL hydrogen nltrilo/icafabromosmate, 
(OsNBrdsCsall. 

SI sol, m H 3 0. (Weiner.) 

Potassium nitrilo(e(rabromosmate, 
[0sNBr<]K+2H 3 0. 

Very sol. in H 3 0 Decomp, in aq. solution. 
Stable in HBr+Aq, Insol. in orgame. sol- 
vents. t Werner.) 

Rubidium nitrilopeidabromosmate, 
(OsNBrslIlbj. 

Sol. in HA Duoomp. in dil. aq. solution 
after a short time. (AYorner.) 

Nitrilochlorosmic acid. 


Cadmium nitrilo£n.me(aphosphate. 

Easily sol. in NHAH+Aq, or boiling 
(NH 4 )jCO s , or NaOH+Aq. (Mente.) 

Calcium , CaNPsOj-fHjO. 

Sol, m cone. HCl+Aq by long boiling, and 
more easily m fuming HNO s +Aq Insol. m 
NH<OII or NaOH+Aq. (Mente.) 

Chromium . 

Slowly sol in dil. acids. Easily sol. in 
ammonia. Sol. in cold NaOH+Aq. (Mente.) 

Cobalt , CoNP 3 0,+HA 

Insol. m HA SI sol in dil. aoids Easily 
sol. in NHAH+Aq, Decomp, by NaOH or 
Na 3 C0 3 +Aq. (Mente ) 

Sol. in NHAH+Aq. Dooomp. by NaOH 
+Aq. (Mente.) 

Ferric •, Fc 3 (NP 3 0 7 ) 3 . 

Insol. in cone, acids. Easily sol. in NH AH 
+Aq or (NH 3 ) 3 C0 3 +Aq. Deoomp. by 
NaOH or Na 3 CO,+Aq. (Mente.) 


Ammonium nitrilopcafachlorosmate, 


imomum mtnlojwd 
^OsNClfi) (NH4) a. 


Lead . 

Insol. in dil. acids. Sol. in fuming HNO s 
Insol. in NHAH+Aq, Sol. in NaOH+Aq 
(Mento.) 


Cesium nitrilopfiiiiachlorosmate, 

(OsNClt)Cfsj. 

Sol. mH,0. (Werner.) 

Potassium nitrilopsatochlorosmate, 
(OsNClj)Ks, 

Sol. in HjO; pptd. by HC1; inaol. in organic 
solvents. (Werner.) 


Rubidium nitrlloncidochlorosmate, 
(OsNClj)Rbj. 

Sol. in HsO; deoomp. in dil. neutral solu- 
tion. (Werner.) 


Nitrilo+imetaphosphoric acid, H 3 NP 3 0i- 
PO .OH 
N<PO<g 
PO^OH. 

Known only in solution. (Mente, A. 248. 


Aluminum nitrilohinwtophosphate. 

Insol. in H,0, cono. HC1, or HNO.+Afl. 
Slowly sol. in boiling cone. II 3 SO t . Sol. in 
warm NaOH+Aq or Na 3 C0 3 +Aq without 
decomp. Insol. in NHAH +Aq. (Mente.) 


Barium — — , BaNPjO?, 

Insol. in ebb or cono, acids. Decomp, by 


Magnesium , MgNP 3 07+H 2 0. 

Slowly sol m IICl+Acj. Sol. in H s SO ( or 
fuming HNOj with addition of Br a . Insol. 
in NHAH or (NH+COa+Aq. (Mente,) 


Manganous , MnNP 3 07+H 3 0. 

Insol. in dil. acids. Very si sol mNaOII+ 
Aq. Insol. in Na 3 C0 3 or (NH 4 ) 3 C0 3 +Aq. 
Easily sol. m NHAH+Aq. (Mente.) 


Mercurous , Hg 3 NP 3 0 7 . 

Insol. in dil. acids, NHAH, NaOH, or 
(NK+COa+Aq. Easily sol, in fuming 
HNO,. (Mente.) 

Nickel , NiNPA+HA 

Insol. in dil, acids, NHAH, or (NH,) 3 C0 3 
+Aq. (Mente.) 

Zinc , ZnNP 3 0 7 +2H 3 0. 

Easily sol. in NHAH, NaOH, or 
(NH 4 ) 3 CO,+Aq. (Mente.) 

Nitrilosulphonic acid, N(S0 3 H) 3 . 

Not known in free state, (Raschig, A. 241. 
161.) 

Potassium nitrilosulphonate, N(S0 3 Ii) 3 + 

Soluble m H a O, (Raschig, A. 241. 161.) 

Is identical with “potassium ammoninsul- 
phonate” of Claus. 
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Insol. in cold H 2 0 (Claus); sol. m 50 pts 
H 2 0 at 23° (Fremy); m H,0 at scarcely 40° 
without change Decomp, by boiling (ClauB.) 


Nitritocobaltic chloride. 

Sol. in 200 pts cold H,0. 
anorg. 6. 172 ) 


(Jbrgensen, Z. 


Potassium sodium nitrilosulphonate, 

N(SO,K),(SO,Na). 

Nearly msol. in cold H 2 0. (Raschig, A. 
241. 161.) 

Sodium nitrilosulphonate, N(S0 3 Na) 3 , 

Not isolated on account of its extreme 
solubility m H 2 0. (Raschig, A. 241. 161.) 

Nitrilodisulphophosphoric acid, 

NP(SH) 2 . 

Decomp, by H 2 0. (Stock, B. 1906, 39. 

2001 .) 

Ammonium mtrilodisulphophosphate, 
NP(SNH 4 ) 4 

Easily sol. in HaO Not decomp, by boilrng 
with alkali Decomp, by acid. (Stock,) 
Eaaly sol. in liquid NH„ (Stock, B 1903, 
36. 316.) 


Ammonium hydrogen nitrilodisulphophos- 
phate, SHP(SNH 4 )N. 

Not decomp, by boding with alkali. De- 
comp. by acids. (Stock, B. 1906, 39. 1999.) 


Sol. in H 2 0 with deoomp. Decomp, by 
hot H 2 0. Not decomp, by w aiming with 
alkali. Decomp, by acid. (Stock ) 


Nitritoplatindiamine nitrate, 
(NO 2 ) 2 Pt(N,H 0 NO 3 ) 2 . 

Sol. in cold H 2 0 with decomp.; violently 
decomp, on wanning. (Hadow, Chem. Soc. 
(2) 4. 345.) 

Nitritopurpureocobaltic comps. 

See Xanthocobaltic comps. 

Nitritopurpureorhodium comps. 

See Xanthorhodium comps. 

Nitrocarbamic acid. 

Potassium nitrocarbamate, NOj.NK, COOK. 

Decomp, by HjO. (Tliiele, B. 1894, 27. 
1909 ) 

Nitro cobalt, Go 2 N0 2 . 

Decomp, by HjO. (Sabatiei' and Sender- 
ens, C. R. 116. 230.) 

Nitro copper, CuNO a 
Violently decomp by HjO. (Sabatier and 
Senderena, C. R. 116. 756.) 


Lead nitrilodisulphophosphate, NPS 2 Pb. 

Sol. in liquid NH 3 . Solution decomp, 
rapidly with separation of PbS. (Stock.) 

Sodium nitrilodisulphophosphate, NPSNa 2 . 

Not decomp, by boilrng with alkali. De- 
comp. by acid. (Stock.) 

Nitrilosulphuric acid. 

Ammonium nitrilosulphate, N(SOjNH 4 )a + 
2H 2 0. 

Rather si. sol. m HjO, but much more sol. 
than Ii salt. (Divers and Haga, Chem. Soc. 
1901, 79. 1094.) 

Sodium nitrilosulphate, N(S0 3 Na) 3 +5H 2 0 
Very sol. m H 2 0. (Divers and Haga, 
Chem. Soc. 1901, 79. 1097.) 

Nitrilosulphurous acid. 

Ammonium nitrilosulphite, NH(S0 2 NH 4 ) 2 . 

Somewhat deliquescent. Very sol. in HjO. 
Slowly decomp, m solution. Decomp, by 
boilrng with HC1. (Divers, Proc. Chem. Soc. 
1901, 17. 163.) 


Nitroferricyanhydric acid. 

See Nitroprusslc acid. 


Nitrogen, N 3 


1 vol. H 2 0 at t° and 760 mm absorbs V vols. 
N gas reduced to 0° and 760 mm. 



Coefficient of absorption = 0.020346- 
0.00053887t+0.000011166t 2 . (Bunsen.) 
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1 1. II/) absorbs ('em N from atmospheric air 
at 760 nun pressure and t°. 


1!) 29 
17 09 
15 :it> 


13 95 
12 80 
11 81 


Absorption of N by H 2 Q at t —Continued, 


(Dittmai, Challenger Exped. Repoit, vol. i) 


19 14 
10 93 
15 14 


(Htunberg, 1885.) 


2241 

2100 

2153 

2111 

2070 

2031 

1993 

1950 

1920 

1885 

1851 

1818 

1780 

1755 


0 01090 
1007 
1039 
1011 
1584 
1557 
1530 
150-1 
147S 
1453 
1428 
1404 
1380 
1357 
1334 
1312 
1291 
1271 


1198 

1182 

1100 

1151 

1137 

1124 

1111 

1099 

loss 

1078 

1069 

1061 

1000 

1000 


(Bohr and Bock, W. Ann. 44. 318.) 

Absorption of N by H»0 at t° and 700 mm 
(3 =» coefficient of absorption; A = “ Solu- 
bility ” (see under 0\ygen) 


0 0234S 
2291 
2230 
2182 
2130 
2081 
2032 
1980 
1911 
1898 
1857 
ISIS) 


Pi 


9 02334 
2270 
2220 
2100 
2113 
2003 
2013 
1966 
1920 
1877 
1834 
1795 
1758 
1722 


0.1682 

1051 

1622 

1594 

1567 

1542 

1519 

1490 

1473 

1452 

1432 

1411 

1392 

1374 

1350 

1340 

1321 

1304 

1287 

1270 

1254 

1239 

1224 

1210 

1196 

1183 

1171 

1160 

1149 

1139 

1129 

1120 

mi 

1102 

1094 

1057 
1072 

1058 
1045 
1033 
1022 
1011 
1001 


0976 

0070 

0905 

0961 

0959 

0957 

0950 
0955 
0954 
0953 
0952 

0951 


0 1654 
1622 
1591 
1562 
1534 
1507 
1482 
1457 
1433 
1410 
1387 
1305 
1344 
1323 
1303 
1284 
1263 
1243 
1224 
1204 
1185 
1167 
1149 
1131 
1114 
1097 


0822 

0794 

0765 

0736 

0707 

0076 

0045 

0614 

0581 

0546 

0510 

0472 

0432 


0242 

0187 

0128 
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Coefficient of absorption for H 2 O=0 01432 
at 25°; 0.01621 at 20°; 0.01789 at 15°; 
0 02003 at 10°; 0.02173 at 5°. (Braun, Z 
phys. Ch. 1900, 33. 730.) 


Solubility in H a O at various pleasures. 

V = volume of the absorbing liquid. 
P=aHg-pressure in metres. 

X= coefficient of solubility. 


33 134 


t° P X 


0 8910 

1 0453 

1 4764 
1.8111 

2 3961 

2 9074 

3 3411 

4 1382 

4 5958 

5 1103 


0 01617 
0 01616 
0 01611 
0 01608 


0 01602 
0 01597 
0 01585 
0 01579 
0 01561 
0 01554 
0.01546 


Absorption of N 2 by distilled H s O at t°. 
a = ccm. of N 2 absorbed by 1 1 of H 2 0 at 
t° and 760 mm. 



6 2767 

7 1059 
7 5815 
8.1074 


0 01516 
0 01499 
0.01487 
0 01473 


32.152 ccm 


0 8977 

1 0129 
1.1887 
1 5573 

1 S 

2 5171 

2 8781 

3 2956 

4 0947 

4 5681 

5 0529 


0 01498 
0 01493 
0 01491 
0 01487 
0 01482 
0 01478 
0 01463 
0 01455 


5 5935 
6.1956 
7 0333 
7 5596 
?4 1846 


0 01413 
0 01408 
0 01382 
0 01377 
0 01369 


(Cossuto, Phys. Zeit. 1904, 5. 236 ) 


Solubility m H 2 0 at 25° = 0 1561 (Drucker 
ad Moles, Z. phys Ch. 1910, 76. 418.) 

Solubility of N 2 m H 2 0 at 25° = 0.0231, 
(Calculated according to special formula, for 
which see original article.) (Findlay and 
Creighton, Chem. Soc 1911. 99.-1315.) 

Coefficient of absorption for H 2 0 = 0 01689 
at 15°, 0 01670 at 16.2°; 0.01622 at 17.2°. 
(Muller, Z phys. Ch. 1912, 81. 493.) 


1 1. sea water (sp. gr. 1.027) absorbs ccm. N 
from atmosphere at t° and 760 mm 
pressure — 


According to According to 
Dittmnr Hamberg 


14 40 
13.25 
12 10 
10 96 


15 60 
13.86 
12 47 
11.34 
10 41 
9 62 


14 85 
13 32 
12 06 
11.04 
10.25 


Coefficient of absorption for H a O =0.01565 
at 20.18°. (Hufner, 2. phys Ch. 1907, 67. 
'615.) 


No. of com of Na (containing 1.185% argon) 
absorbed by a 1. of sea-water from a free 
dry atmosphere of 760 mm. pressure at 
given temperatures 



12 

20 


(Fox, Trans Faraday Soc. 1909, 5. 77.) 
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Absorption of N 2 by H»SOi+Aq at t°. 
a = coefficient of absorption. 


10.7 

20.3 

24.8 
29 0 

34.3 


20 9 
20 9 

20 9 

21 2 
21 1 


0 0156 
0 0091 
0 0072 
0 0066 
0 0049 
0 0048 
0 0051 
0 0100 
0 0129 


(Bohr, Z. phys. Ch 1910, 71. 49.) 


0.12034 
0.12593 
0 12553 
' 0.12514 
0.12476 
0.12440 
0,12405 
0 12371 
0.12338 
0,12306 
0.12276 
0.12247 
0.12219 


0.12192 
0 12166 
0 12142 
0 12119 
0 12097 
0 12076 
0.12056 
0 12030 
0 12021 
0.12005 
0.11990 
0.11976 


(Bunsen’s Gasometry.) 


Absorption of Na by BaCla+Aq. 
ot°= coefficient of absorption at t°. 


1 vol. alcohol absorbs 0.12633S-0.000418t+ 
O.OOOOOOOt 2 vols. N gas. (Canus, A. 94. 136.) 



(Braun, Z. phys. Ch. 1900, 33. 733.) 


Solubility in alcohol at 25°. 


(Just, Z. phys. Ch 1001, 37. 361.) 


1 vol other absorbs h 15 vol 
eftoutchine ubsorhs 5 \ oIb N in 


N iDoberemer) , 1 vol. 
5 weeks (Himly), 


Absorption of Na by NaCl+Aq. 
at 0 = coefficient of absorption at t°. 


Solubility of N a in ether = 0 2580 at 0°; 
0.2561 at 10°. (Christoff, Z. phys. Ch. 1912 
79. 459.) 



At y-191.5 0 liquid oxygen dissolves 458 
times its vol. or 50.7 per cent of its weight of 
gaseous nitrogen. (Erdmann, B. 1904, 37. 


i* N sos (tie Soussuie 


1 Solubility m organic solvents 

— 

SoIubdit> 
at 25° C 

SoJu- 

ftt20° J C. 

dt 

Glycerine 

Water 

Aniline 

Carbon bisulphide 
Nitrobenzene 

Benzene 

Xylene nrctlc uc,d 

Toluene h °‘ 
Chloroform 

Methyl alcohol 

Fthvl alcohol (99 8%) 

Amyl acetate 
l!thyl acetate 

Isobutyl uceato 

Not 

m«i*jurabJe 

0 03074 

0 05800 

0 00253 

0 1159 

0 1100 
{) 1217 

0 1225 

0 1235 

0 Hljjj 

0 HOQ j 
0 1542 

0 1727 

0 1734 j 

0 01706 

0 02U92 
0 05290 

0 114 

0 1172 

0 1185 

0 120S 

0 1180 

0 1282 

0 1348 

0 1400 

o us;? 

0 1512 

0 1678 

0 1701 

—0 000142 
+0 000104 
+0 00114 
+0 000340 
--0 0000 

+0 1)0002 
+0 00034 
+0 00098 
+0 00132 
+0 00134 
+0 00004 
+0 00104 
+0 0006 
+0 00098 
--0 00000 


(Just, Z. phys. Ch. 1901, 37. 361.) 


Coefficient of absoiption for petroleum = 
0.117 at 20°: 0.135, at 10°. (Gniewasz and 
Walfisz, Z. phys. Ch. 1. 70.) 
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Absorption of N 2 by propionic acid+Aq. Absorption of N 2 by oigamc substances +Aq 
at° = coefficient of absorption at t°. at 

~1 j j i j P = % of the organic substance in the sol- 


CBraun, Z. phys. Ch. 1000, 33. 732.) 

Solubility of N 2 in isobutyric acid+Aq at t°. 

P=Coirected pressure at end of experi- 
ment in mm. Eg at 0°. 


Solvent 

t° I 

P 

s 

Pure isobutyric 
acid 

25 05 

262 6 

566 1 
662 4 
783 5 
832 2 

0 1609(7) 

0 1640 

0 1647 

0 1656 
0.1666 
0.1656 

37 5% solution 
of isobutyric 
acid+Aq 

Vapor pressure® 
21.6 mm. 

23 02 

246'. 2 

492.2 
663.6 

836.3 

867.3 

0 0393 

0 0393 
0.0393 
0.0400 

0 0401 

Vapor pressure® 
30.6 mm. 

29 02 

231 

480,’ 7 
536 

656 

720 

0.0373 

0.0384 

0 0383 
0.0385 
0.0384 
0.0386 


0 0 01706 

6 9 0 0164 

14 0 0 0164 

15 0 0.0152 

23 6 0 0134 

26 1 0.0141 

37 6 0.0123 

48 0 0,0115 

49 3 0 0118 
61 3 0 0114 

70 9 0.0131 

71 2 0 0130 

78.3 0 0162 
79 1 0 0156 

Uycenne 0 0 01707 

0 0 01708 

15 7 0 01425 

15 7 0 01376 
29 9 0.01087 
46 6 0.00840 
57 6 0 00698 
67 1 0.00635 

72 8 0 00552 

74 7 0 00597 
77 0 0 00527 
85 1 0.00482 

87 3 0 00492 
88.5 0 00536 
99.25 0 00524 

(Hammel, Z. phys. Ch. 1915, 90 


Absorption of Ns by chloralhydrate+Aq. 
t a =temp. of the solution. 

P = % ehloralhydrate m the solution. 

|8t° = coefficient of absorption at t°. 

/S15°= coefficient of absorption at 15°. 


Absorption of Ns by glycerine +Aq. 

t°=temp. of the solution. 

P = % glycerine in the solution. 

/3t°= coefficient of absorption at t°. 
(316° = coefficient of absorption at 15° 


17.0 56.52 0.01230 0 

15.3 71 5 0 01415 0 

14 8 78 8 0 01447 0 

(Miiller, Z phys. Ch. 1912, 81. ■? 


(Milller, Z. phys. Ch. 1912, 81. 496.) 
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Solubility of Ns in glycerine -fAq at 26°. 
G=% by wt. of glycerine in the solvent. 
S= solubility of N«. 

P = corrected pressure at end of experiment 
n mm Hg at 0°. 


Absorption of Ns by sucrose+Aq. 
t°=temp. of the solution. 

P = % sucrose m the solution 

fit 0 = coefficient of absorption at t°. 

P15° = coefficient of absorption at 15°. 


16 8 11 38 0 01432 0 014S0 

16 9 20 00 0 01233 0 012S0 

17 29.93 0 01026 0 01053 

17. S 30 12 0 01033 0 01090 

IS 47 89 0 00742 0.00785 

17.7 48 57 0 0066S 0.00700 

(Muller, Z. phys. Ch. 1912, 81. 493.) 

Absorption of N 2 by organic substances +Aq 


Nitrogen bromophosphlde, PBr 2 N. 

. Insol in PRO. Sol. in ether, less sol in CIS > 
^ or CHCIa (Besson, C. R. 114. 1479.) 

. Nitrogen bromosulphide. 

iS'ec Nitrogen sulphobromide. 

Nitrogen chloride, NC1 S . 

Very imstablo. Explodes when heated to 
93° or by contact with other substances. 
Insol. in PRO, but is decomp thereby (m 24 
hours by cold PRO). Sol. m CS 2 , PCR, and 
S 2 C1 2 . (H. Davy. Phil Trans 1813, 1. 242.) 

Sol. in C«H„, CS 2 , CHCle, CC1«. (Hentsohel 
B. 1897, 30. 1434 ) 

• Nitrogen chlorophosphide, N 3 P 3 C1«. 

Insol in IRO, but slowly decomp thereby. 
Insol. in hot IRSO4, HC1, or HNO a +Aq. 
Decmnp. by hot fuming HNO s Sol. in al- 
cohol, very sol. in ether, but these solutions 
giadually decompose. Sol. m CS a , CHC1 S , 
C’JR, and oil of turpentine. 

Sol 111 POCl 3 . (Gladstone, Chem. Soc 3. 

■ 138.) 

■ Nitrogen chlorosulphide. 

See Nitrogen sulphochloride. 

Nitrogen fluoride. 

Very explosive (Warren, G. N. 66. 289.) 

Nitrogen nwuoiodamine, NH 2 I. 

Very rapidly decomp, by IRO into N a H 3 I 3 . 
(Rasehig, A 230. 212.) 


Nitrogen diiodamine, NIIR. 
Properties as (raoddiammo 


V=* absorbed volume reduced to 0° and I Nitrogen IriiodA'amine, NH 3 , NR. 


comp, m IICl+Aq, (Bui 


e alcohol. Sol. with de- 


N-doxtroso 409 94 20 
jHJN-dextrose 409 94 20 
J^N-dextrose .109.94 20 
N-levulose 409 94 20 
N-arabinose 409 94 20 
N-erytbritol 409 94 20 
N-alaiuno 409 94 20 
N-glycocoll 409.94 20 
N-urea 409.04 20 
N-acetamide 409.94 20 

(HUfner, Z. phys. Ch. 19( 

Nitrogen bromide, NBr s . 
Decomp, under PRO. 


20 18 4.55 0.01215 
20 21 5.14 0.013S0 
20 2 5,51 0.01480 
20 25 4.27 0.01221 
20 21 4.40 0.01203 
20 25 4.87 0.01321 
20 19 4.445 0.01213 
20 16 4 47 0.01212 
20.18 5.37 0.01477 
20 22 5.3S5 0.01475 


) Nitrogen iodide, NR. 

I Insol. in IRO, but slowly deeomp. thereby, 
i Sol. in HCl+Aq Sol m ICON +Aq. (Mu- 
L Ion. J. nr. 17. 1.) 

1 ^Sol. in Na 5 S 2 0 3 +Aq. (Guyard, C. R. 97. 
' ■ Sol. in KSCN +Aq. (Rasohig, A. 230. 212.) 

- Nitrogen iodide ammonia, NR, 3NH S : NI 2 
2NPR; and NR, NH„. 

(Hugot, C. R. 1900, 130. 507.) 

NR, 12NPR. Ppt.; msol. m ether, (Ruff, 
B. 1900, 33. 3028.) ’ 
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Nitrogen monoxide, N 2 0. 

(a ) Liquid. Miscible with alcohol oi ether, 
(b ) Gas. 

1 vol HjO absoibs 0 78-0 8b vol NaO at ordinary 
temp (Henry), 0 80 vol. at ordinary temp (Dalton), 

0 711 vol at ordinary temp (do Sausmire) , 0 708 vol at 
IS 0 (Pleisch) , 0 51 vol (Davy). 

1 vol. H;0 at t° and 760 mm. absorbs V vols. 

N»0, reduced to 0° and 760 mm 


1 3052 
1 2605 
1 2172 
1 1752 
1 1346 
1 0054 
1 0575 
1 0210 
0 985S 
0 0520 
0 9196 
0 88S5 
0 8588 


24 


0 6700 
0 6525 
0 6364 
0 6216 
0 60S2 


(Bunsen’s Gasometry.) 

1 vol, H a O absorbs 1.30521-0.0453620t+ 
0 00068430t 2 vols N a O at t° and 760 mm. 
(Bunsen.) 

Coefficient of absorption by H 2 0 =0 01883 
at 15°. (Steiner, Z. phys Ch 1895, 18 14 ) 

Coefficient of absorption by H 2 0= 0.600 
at 23.5°, 0.773 at 15.5°, 0 951 at 8.1° (Gor- 
don, Z. phys Ch 1895, 18. 4.) 

Absorption of N 2 0 by II 2 0 at t° 


0 5752 
0 6664 
. 0 7896 

0 9479 

1 1403 


(Roth, Z phys. Ch. 1897, 24. 123.) 

Solubility m H 2 0 at 25° =0.5942, at 20° 

0 6756; at 15°=0,7784, at 10° =0.9101; at 
5° = 1.067. (For formula for “solubility,” 
see under oxygen.) (Geffeken, Z. phys Ch. 
1904, 49. 278 ) 

Solubility of N a O m H 2 0 =0.592 at 25° and 
758-1362 mm. pressure. (Findlay and 
Creighton, Chem. Soc 1910, 97. 538.) 

100 vols H 2 S0 4 (sp. gr. = 1.84) absorb 75.7 
vols. N 2 0; 100 vols. H 2 S0 4 -fAq (sp. gr = 
1.80) absorb 66.0 vols N 2 0; 100 vols HaS0 4 
+Aq (sp. gr =1.705) absorb 39.1 vols. NaO; 
100 vols. HaSOi+Aq (sp. gr =1.45) absorb 
41 6 vols. NaO; 100 vols. H 2 S0 4 -fAq (sp. gr. 
= 1 25) absorb 33.0 vols. NaO. 

_ CaCh+Aq, and NaCl+Aq absorb con- 
siderable amounts of N 2 0. (Lunge, B 14. 
2188.) 


Absorption by aeids+Aq 
M = content m grain-equivalents per liter 
H = solubility (see under Oxygen). 
Absorption of NaO by HNOs+Aq. 


M 


0 610 

0 614 

1 253 

1 254 

2 405 
2 435 


0 5969 
0.5980 
0.6046 
0.6061 
0 6156 
0 6149 


0 7770 
0 7766 
0 7767 
0 7767 
0 7735 
0 7737 


(GefTclcen, Z. phys. Ch 1904, 49. 27S ) 
Absoiption of NaO by HCl+Aq. 


0 5775 
0 5759 
0 5670 
0 5657 
0 5546 
0 5564 


0 7550 
0 7528 
0 7360 
0 7347 
0 7103 
0 7122 


0 526 
1.050 
1.054 
2 042 
2 047 
2 971 
2.963 
3.897 
3.973 


0 5648 
0 5657 
0.5426 
0 5419 
0 5083 
0 5087 
0 4819 
0 4820 
0 4569 
0.4577 


S 15° 


0 7328 
0 7340 
0 6997 
0 6984 
0.6440 
0 6428 
0 6024 
0 6030 
0 564S 
0 5640 


Absorption of NaO by HaPOi+Aq at t° 




1.057 
0.8827 
0 7388 
0 6263 
0 6427 


0.8665 
0.7258 
0.6147 
0 5329 


0 9883 
0 8296 
0.6977 
0 5926 
0 5143 


0 9635 
0 8101 
0 6826 
0 5810 
0 5054 


0 9171 
0 7711 
0 6505 
0 5555 


(Roth, Z. phys. Ch. 1897, 24. 134 ) 

100 vols. cone. FeS0 4 -)-Aq absorb 19 5 vols. 
NaO. 

Solubility of N a O m a solution containing 
47.7 g. Fe(OH) a per litre at 25° =0.5799; 
1 dv o n- Tiwirm. no. Hi, a ii on 0 =,0.5787. 


(Geffeken, Z. phys. Ch. 1904, 49. W 299.) 
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100 vols. KOII+Aq (sp. ki- =1.12) absorb 
18.7 vols. N 2 0; 100 vols. KOII+Aq sat. with 
pyrogallol itbsoib 18.1 vols. N 2 0, 100 vols. 
NaOH+Aq (sp gi. = l.l) (7% NaOII) ab- 
sorb 23.1 vols. N«(>; 100 vols NaOII+Aq sat 
with pyrogallol absoib 28.0 vols. N«0. 

Absorption of N 2 0 by KOII+Aq. 

M = content in giam-equivalents per litre. 

S = solubility (see under oxygen). 

Absorption of N 2 0 by salts+Aq at 15° 
M=number of molecules of salt per litre, 
a = coefficient of absmption. 

Suit 

M 

a 

KC1 

3 554 

2 900 

1 755 

1 051 

0 526 

0 0892 

0 1012 

0 1279 

0 14S9 
0.1667 

M 

S 2-,» 

S l r i° 

KNO a 

2.430 

1.820 

1 541 
0.879 

0 482 

0 1180 
0.1311 

0 1391 
0.1559 

0 1683 

0 541 

0 542 

1 074 

1 082 

0 5087 
0.5093 
0.4252 
0.4221 

0 0591 

0 6595 

0 5427 

0 5392 

(Geffcken, Z. phvs. Ch. 1904, 49. 278.) 

Coefficient of solubility of N 2 0 m salts+Aq 
at t°. 

K2CO3 

4.352 

2 939 

2 150 

1 376 

0 090 

0 341 

0 209 

0 0160 

0 0285 

0 0462 
0.0761 
0.1183 
0.1501 
0.1628 


\>m.otitration 

of S.llt 

f Wff of Absorption nt 

Silt 

Vdijc 1 

Cf ^ 


in 0 

if.° 

20° 

NaCl 

4 815 

2 SOI 

2 049 

0 825 

0.0595 

0 0925 
0.1130 

0 1548 

CaClj 

5 70 
9 80 

id nr 

0 547 

0 904 

1 410 

4 S19 
0 60S 
0 510 

0 697 
0 586 
0 441 

0 591 
0.509 
0 3S0 

0 500 
0 435 
0 328 

NaNOj 

5 711 

3 980 

2 056 

1 413 

0 679 

0 0578 
0.0S10 

0 1052 

0 1370 

0 1603 

LiCl 

1 36 
3 85 
11 48 

» 319 
0 928 
2 883 

0.986 
0 878 
0 606 

0 831 
0 743 
0 512 

0 700 
0 629 
0 437 

0 590 
0 536 
0.382 

N&2CO3 

1 218 

0 810 

0 438 

0 207 

0 0839 

0 1082 

0 1385 

0 1639 

IjsSO, 

2.37 
5.41. 
8 5( 

0 219 
0.521 
0 830 

0 934 
0.795 
0 646 

0 792 
0 665 
0 555 

0.070 
0.557 
0 477 

0 569 
0 474 
0 415 

Mg.SO< 

6 Of 

7 00 
10 78 

0.521 
0 087 
0 997 

0.706 
0.708 
0 569 

0.064 
0 586 
0 491 

0 561 
0 486 
0 417 

0.471 
0.414 
0 346 

Na s SOa 

1 364 

0 638 

0 335 

0 0775 

0 1254 

0 1519 

KC1 

4 90 
7 04 
14 58 
22 08 

0 076 

1 037 

2 187 

3 414 

0.879 
0 799 
0 051 
0 544 

0 751 
0 693 
0 574 
0 459 

0 643 
0 591 
0 500 
0 390 

0 555 
0 494 
0 430 
0 330 

LiCl 

3 734 

1 800 

0 S35 

0 0990 
0.1370 

0 1619 

MgSOa 

2 501 

1 031 

0 936 

0 433 

0 0499 

0 0797 

0 1159 

0 1501 

K 2 S0 4 

2 02 
4 78 

0 154 
0 28, r 

0 986 
0 918 

0 831 
0.763 

0 701 
0 637 

0 605 
0 512 

NaCl 

0 20 
S 88 
12 75 

1 107 

1 014 

2 391 

0 800 
0 713 
0 034 

0 682 
0 603 
0 532 

0 5S5 
0 510 
0.449 

0 609 
0 434 
0.3S0 

ZnS0 4 

2 180 

1 277 

0 809 

0 397 

0 0605 

0 0961 
0.1175 

0 1625 

Na.SO, 

5 7C 
8 53 
12 44 

0 427 
0.040 
0 974 

0 808 
0 092 
0 559 

0.077 
0 574 
0 4S0 

0 5S4 
0.482 
0.417 

0 495 
0 410 
0 354 

CaCl 2 

2 902 

2 550 

1 827 
1.122 

0 578 

0 321 

0 0519 

0 0619 

0 0839 

0 1138 
0.1450 

0 1619 

KrClj 

3.31 

5.73 

13.24 

0 215 
0.3S0 
0 939 

0 928 
0 S48 
0. 044 

0.788 
0 709 
0.547 

0.671j 
0.610 
0 463 

0 578 
0.556 
0 390 


(Gordon, Z phys. Ch. 1895, 18. 6.) I (Steiner, Z. phys. Ch. 1895, 18 14-5.) 
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Absorption of N»0 by urea+Aq at t° 


Absorption of N 2 0 by oxalic acid+Aq at t°. 


25 0 56S6 

20 0 0533 

15 0 "70S 
10 f) 0200 
5 1 1040 


0 7005 

0 90, SO 

1 osso 


0 0553 
0 7722 

0 020S 

1 1012 


0 SOSO 
0 050S 
0 701-1 

0 9007 

1 0085 


(llotb, Z phys. Ch. 1S07, 24. 124.) 


Absniption of N.O by sugnr+Aq at 15°. 


0 0S92 
0 12X4 
0 1501 


(Steiner, Z. phys Ch. 1895, 18. 15 ) 


Absorption of N a (J by organic ,substanocs+ 
A(j. 

C = concentration of the solution 
of normal 

a = coefficient of absorption 
Absorption of N 2 C) bv chloral hyd 
at, 20° 


10 15 
19.00 
24 02 


0 184 
0 145 
0 912 


0 0270 
0 0182 
0 6128 


(Knopp, Z phys. Ch 1901, 48. 100 ) 


Absorption of N 2 0 by propionic acid+Aq at 


1 492 
5 702 
13.080 
15.011 
25 589 


0 2015 
0 810 
2 140 
2 3S5 
4 045 


0.6270 
0 0323 
0 6369 
0.6504 
0 6534 
0.7219 


(Knopp, Z. phys. Ch. 1904, 48. 107.) 


0 5780 
0 0094 
0 7010 

0 9520 

1 1450 


0 5043 
0 0538 
0 7745 

0 9264 

1 1094 


(Roth, Z. phys Ch. 1S97, 24. 130.) 

Coefficient of absorption for petroleum = 
2.11 at 20°, 2,49 at 10°. (Gmewasz and 
Walfisz, Z. phys. Ch 1. 70 ) 

The solubility of N 2 0 in various colloidal 
solutions has been determined by Findlay 
and Creighton (Chetn, Soc 1910, 97. 538), for 
which see oiiginal article. 

Nitrogen dioxide, NO. 

1 vol ir-O 'ilcorliH ()1 m>I NO gas nt nrdmarj temp 
iDjm), lvul absorbs 0 05 vol (H+nvv), 1 vol absorbs 

Absorption of NO bv H 2 0 at 760 mm. 
pressure 

p= Coefficient of absorption. 
p'= “Solubility ” 



P 

P‘ 


P 

P' 

1 o 

0 07381 

0 07337 

55 

0 03040 

0 02570 

5 

6401 

0400 

60 

2954 

2375 

. 10 

5709 

5640 

05 

2877 

2169 

15 

5147 

5061 

70 

2810 

1947 

. 20 

4706 

4599 

75 

2751 

1706 

25 

4323 

418!) 

80 

2700 

1439 

30 

400-1 

3838 

85 

2065 

1146 

35 

3734 

3529 

90 

26481 

0817 

40 

3507 

3251 

95 

26381 

0439 

45 

50 

3311 

3152 

3000 

2771 

100 

26281 

0000 


(Winkler, B 1901, 34. 1414 ) 

205 09 cc H 2 0 absorb 9.6798 cc. NO at 20° 
and 760 min. (Hiifner, Z. phys Ch 1907, 
69. 420 ) 

HNOa+Aq. 

— _ lOa+Aq of 1.3 _ 

with NO gas take up 20 vols. 1 
twice as strong or one-half as strong, the 
quantity NO is proportional to the amount 
of HNOa. Very dll HNOa+Aq absorbs 
scarcely more NO than puro H 2 0. (Dalton.) 


s HNOj + \qof 1 


1 HsSO ( 


1 ccm. cone, II 2 SO. ( of 1.84 sp. gr. absorbs 
0.035 com NO; of 1 50 sp gr., 0 017 ccm. 
NO (Lunge, B. 18. 1391.) 
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Absorption of NO by H 2 S0 4 +Aq at 18° and 
760 mm. 

a = Coefficient of solubility 


H2S04 


H2SO1 

« 

98% 

not constant 

70% 

0 0113 

90% 

0.0193 

60% 

0 0118 

80% 

0 0117 

50% 

0 0120 


(Tower, Z. anorg 1908, 60. 387.) 


Very sol. in aqueous solutions of ferrous 
salts, especially the sulphate (Priestley.) 

1 vol, FeS0 4 +Aq of 1.081 sp. gr., contain- 
ing 1 gram FeS0 4 to 6 giains H2O, absorbs 6 
vols. NO (Dalton.) 

Absorption by ferrous salts+Aq ib propoi- 
tional to the amount of Fe present, irrespec- 
tive of the acid or concentration of the solu- 
tion. Between 0° and 10°, about 2 mols. NO 
are absorbed for each atom of Fe; between 
10° and 15°, 1 mol. NO for 2 atoms of Fe; 
and at 25°, only 1 mol. NO for %Vi to 3 atoms 
of Fe. The amount of NO absorbed also 
varies with the pressure. The sp. gr. of the 
ferrous salt solution is greater after the ab- 
sorption of NO than before. The solutions 
aie decomp, by heat, and at 100° all NO is 
given off. (Gay, A. ch. (6) 6. 145 ) 


Absorption of NO by FeS0 4 +Aq at 25°. 

A=vol H 2 0 (in litres) containing 1 mol. 
FeS0 4 . 

V=vol. NO (m litres) absorbed. 



206 69 ce of FeS0 4 +Aq contain 0.04 
Fe. 

Coefficient of absorption = 0.06684 


20.04 
20.02 
20 00 
20 00 
20 10 


650 6 
613 1 
694 6 
577.1 


16 79 
16 65 
16 71 
15 41 
15 32 


205.69 cc. of FeS0 4 +Aq contain 0.0513 g. 
Fe. 

Coefficient of absorption =0,07981. 



A V A V 


1,8 
2 4 
4 82 


1 47 

2 01 
2 55 


6 62 
6 46 
8.01 
10 40 


(Kohlsohtitter, B. 1907, 40. 877.) 


Absorption of NO by FeS0 4 +Aq at t°. 

205.69 cc. FeS0 4 +Aq contain 0.0221 g. Fe 
Coefficient of absorption =0.06067 at 20 09°. 


20 1 704 9 

20 1 683 5 


20.2 

20.05 

20.0 


651 9 
632 9 
613 7 


14 42 
14 10 
13 80 
13 58 
13.15 
12 98 


205.69 cc. of FeS0 4 -)-Aq contain 0.0663 g. 


Coefficient 0 

absorption = 0 08059 . 

f 

Pressure mm 

NO absorbed 

20 10 

697 3 

21.91 

20 10 

678 9 

21.60 

20 10 

660 4 

21.18 

20 08 

638 2 

20.71 

20 04 

620.7 

20 28 

20 00 

602 5 

19 87 

205 69 cc of FeS0 4 +Aq contain 0.099 g. Fe. 

Coefficient 0 

absorption =0 

11661. 

t° 

Pressure mm 

NO absorbed 

20 10 

649 9 

34.26 

20.15 

631 1 

33.82 

20 20 

618 4 

33.26 

20 00 

603 3 

32 76 

19 85 

588.6 

32 34 

19 85 

574.2 

31 95 

(Hufner, Z 

phys. Ch. 1907, 59. 419.) 
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Absorption of NO by NiSO 
205.0!) o c. NiSO ( +Aq eonta 
Coefficient of absorption =0 

4 +Aq at t°. 
n 0 0506 g Ni 
08311. 

Absorption of NO by FeCls+Aq at 22°. 
A=vol. H»0 (in litres) containing 1 mol. 
FeCla. 

V=vol. NO (in litres) absorbed. 

f 

Ptv-Huro mm 

Nil nbiurlieil 

A 

V 

20 2 

20 2 

20 2 

20 15 

20 14 

651 7 

629 S 

60!) 5 

591 7 

573 4 

23 00 

22 54 
22.03 

21 65 

21 18 

5. is 

10 35 

20 7 

51. S 

3 30 

4 83 

6 56 

5 32 

(Htlfncr, l. c ) 

Absorption of NO by CoSO«+Aq at t°. 
205.69 co. CoSO<+Aq contain 0.059S g. Co. 
Coefficient of absorption = 0 ,09 146. 

(Kohlschtttter, B. 1907, 40. 87S.) 
Absorption by IICl+FcCb+Aq. 

10.37 1. 30% HC1 containing 1 mol. FeCl 2 
in solution absorb 15.64 1. NO. 

10.37 1. 10% HC1 containing 1 mol. FeCla 
in solution absorb 6.17 1. NO. 

(Kohlschtttter, 1. c.) 

Absorption by salts -f-FeCU+Aq. 

10.37 1. sat. NaCl+Aq containing 1 mol. 
FcClj in solution absorb 6.549 1. NO. 

10.37 1. sat. NIECl+Aq containing 1 mol. 
Fed. in solution absorb 6.549 1. NO. 
(Kohlachttttei, l. c.) 

Solubility of NO m Fe(NO„) 2 +Aq at 23°. 
A=vol. H..0 (in litres) containing 1 mol. 
Fe(NOj)i 

V =vol NO (in litres) absorbed. 

*• 


NO ubsorbed 

20 15 

20 16 

20 20 

20 30 

20 10 

078.3 

653.5 

636.6 

615 9 

600 0 

23 47 

23 01 

22 55 

21 09 

21 56 

(Huffier, f. c.) 

Absorption of NO by MnCl 2 ,4H 2 04-Aq at t°. 

205 69 cc MnCl 2 .4H 2 0+ Aq contain 0.0697 
g. Mn. 

Coeflicient of absorption = 0,061 1 1. 

A 

V 

3 25 

6 50 

13 00 

26 00 

2 77 

4 16 

5.54 

6,61 


mm 

NO absorbed 

21) 0 

20 05 

20 2 

20 3 

20 45 

711.96 

686.5 

657 4 

638 9 

021 0 

14 25 

13 99 

13 49 

13 05 

12 81 

(Kohlschtttter, l. c.) 

Absorption of NO by CuCla+Aq 
A=vol. H 2 0 (in litres) containing 1 mol 
CuCb. 

V =vol. NO (in litres) absorbed. 

(Hlifner, l. r ) 

A 

V 

Coefficient of absorption fo 
concentration used iiy Hufne 
1B07, 69. 417) =0.180 at 20° 
suits are incorrect because Ii 
the absorption-coefiicient of 
the same value, whereas it dt 
reduced by FeSCb+Aq. (1 
Ch. 190S, 62. 624.) 

Coefficient of absorption 
sat. at 20° =0.02.88. (Usher 

Fe80«+Aqof 
(Z. phys Ch. 
Ililfner’s re- 

0 231 

0 277 

0 371 

0 120 

0 09S 

0 052 

TO always had 
es not NO is 
sher, Z. phys 

or CoSO,+Aq 
Z. phys. Ch 

(Ivohlschutter, l. c.) 

Absoiption of NO by CuCl 2 +cono. HC1 
A=vol. cone HC1 (m litres) containing 

1 mol. CuClj. 

V=vol. NO (in htres) absorbed. 

1908, 62. 624.) 

Coefficient of absorption for NiS0 4 +Aq of 
the concentration used by Huffier (r/. Z. pliys. 
Ch. 1907, 59. 422) =0.048 at 20°. 

Coefficient of absolution for NiSO<+Aq 
sat. at 20° =0.0245. (Usher, 1. c ) 

Coefficient of absorption for MnClj+Aq. 
sat. at 20° =0.0082. (Usher, Z. phvs. Ch. 
1908, 62. 624.) 

A 

V 

A 

V 

0 389 

0 410 

0 840 
1.230 
2.462 

0 801 

0 933 

2 838 

3 426 

3 989 

12 500 

18 750 

28 650 

3.931 

3.606 

3.153 

1 976 

(Kohlsohtttter, l. c.) 



NITROGEN OXIDE 


Absorption of NO by CuCl 2 + acetic acid. 
A=vol. acetio acid (m btres) containing 1 
mol. CuCla 

V=vol. NO (in litres) absorbed. 


Absorption of NO by CuBrj+Aq. 
A=vol. H,0 (in litres) eontaming 1 
CuBr 2 

V =vol NO (m litres) absorbed 


Absorption of NO by CuC 1 2 +9S% formic Absorption of NO by CuBr 2 +ethyl alcohol. 

acK l- A=vol. alcohol (in litres) containing 1 mol, 

A=vol 98% formic acid (in lities) contain- CuBr s . 
ing 1 mol. CuCl 2 . V= vol. NO (in htres) absorbed. 

V =vol. NO (in litres) absorbed. j n- i 


Absorption of NO by CuCl 2 +acetone 
A=vol. acetone (in htres) containing ] 
mol. CuCl 2 . 

V=vol. NO (in htres) absorbed. 


1 vol. absolute alcohol absorbs 0.31606- 
0 003487t+0.000049t s vols. NO between 0° 
and 25°. (Bunsen.) 


14 04 291 60 40 99 
24 01 683 20 67 22 
24 60 1166 40 81 96 


Absorption of NO by CuCl 2 4-methyl alcohol 
A=vol. methyl alcohol (in htres) contain- 
ing 1 mol. CuCl 2 . 

V =vol NO (in htres) absorbed 


Absorption of NO by CuCl 2 +ethyl alcohol. 

A=vol. ethyl alcohol (m htres) containing , 
1 mol. CuCl s . < 

V =vol. NO (in htres) absorbed. 


8.70 38.41 
12 38 76 83 
16 43 192 10 


(Bunsen's Gasometry.) 


Nitrogen (rioxide, N 2 0 3 
Sol. m HjO at 0°. If large 


Sol. m HNOs-|-Aq. 

Sol. in cone. H 2 S0 4 to form HNOSOi. 
Sol in ether. 
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Nitrogen /n'oxide stannic chloride, N 2 0 3 , 

SnCl,. 

Decomp byll 2 0 (Weber, Pogg 118.471) 

Nitrogen tr/roxide, NO, or N 2 0 4 

Sol, in II. O nt 0° with decamp. Miseible 
withveiv cone. UNO, ' .‘ , - 

hy OS,,' Cirri.,, mid ( . ■ ■ 1 1 ■ .■ 

C N 47. 52 ) 

Sol. in OdHsNOs 
SI. sol, in HjS+Aq. 

Sol m H 2 SO„ or cone HNO,+Aq. 

H.,r0 4 absorbs some liquid NO,. (Frank- 
land, Cliem. Soc 1901, 79. 1302.) 

Nitrogen peidoxide, N»O r ,. 

Very deliquescent Combines with H,0 to 
form HNO a with evolution of heat 


Nitrogen hexoxide, NO 0 
Decomposes upon air or with HjO. ( Haute- 
feuille and Chappins, C. R 92. SO, 134; 94. 
till, 1300 ) 

Nitrogen oxybromide. 

See Nitrosyl and Nitroxyl bromide. 


Nitrogen oxychloride. 

See Nitrosyl and Nitroxyl chloride. 

Nitrogen oxyfluoride. 

See Nitrosyl fluoride and Nitroxyl fluoride. 


Nitrogen phosphochloride, PsNaCL 
See Nitrogen chlorophosphide. 


Nitrogen selenide, NSe 
Very explosive. Insol. m H s O Sol in 
HNOa+Aq, and NaClO+Aq. (Espensehied, 
A, 113. 101.) 

Insol, in 1I 2 0, ether, nbsohite alcohol, very 
si. sol. in CS 2 , C e H«, and glacial acetic acid. 
Decomp by HC1 or KOII+Aq. (Verneiul, 
Bull. Soc 12)38.518) 


Nitrogen sulphide, N 4 S 4 j 

Insol m H 2 0 Decomp, by hot HjO SI 
sol. in alcohol, ether, wood alcohol, oil of | 
turpentine Easily sol in CS-. 
by IICl+Aq or KOH+Aq, 
j+Aq. 15 g dissolve m 1 k 
(Fordos and Gelis, C R. 31. 702 ) 

Sol. in CHCL. (Demargay, C R. 91. 854 ) 
Sol. in warm glacial acetic acid with de- 
comp. on boiling. (Ruff and Geisel, B 1904, 
37. 1591.) 


Slowly de- 
rapidly by 
1 I 0 ofCS, 


Nitrogen penfnsulphide, N 2 K S 
Sol. in ether and most organic solvents, 
insol. in H»0; fairly stable in ethereal solu- 
tion, but decomp, by light. (Muthmann, Z. 
anorg 1897, 13. 206.) 


Nitrogen sulphobromide, N s S 4 Br. 

Decomp. by boilmg 11,0 and by dil. alkalies, 
also by boiling with alcohol. (Muthmann, 
B. 1897, 30. 630.) 

N 4 S 4 Br 4 . Decomp. by moist air. (Clover, 
B. 1896, 29. 346-341.) 

NiSjlSro Dccomp by moist air. Very 
unstable (Clever ) 

N 4 ,SjBr 2 Insol. most solvents; unstable. 
(Clever.) 


Nitrogen sulphochlonde, N 4 S 4 C1 4 . 

Unstable on air. Sol. in warm CHCL, 
crystallizes out on cooling (Demargay, C R. 
91. 854, 1066 ) 

Demarcay calls tins comp, thiazyl chloride. 
Sol. m hot dry benzene, ana in CC1 4 ; 
decomp by moist air (Andreocci, Z. anorg. 
1S97, 14. 249.) 

N 4 iS„C 1 2 Partly sol. in H 2 0. (Demargay, 
C. R. 92. 726.) 


Demargay calls this compound ditbiatetra- 
thiazyl dicliloride. 

N 2 SjC 1 2 =N 2 S 2 , SC1 2 . Decomp. on air. 
(Fordos and Gelis.) 

Demargay (C. R. 92. 726) calls this comp, 
tluodithiazyl r/fchloride. 

NiS 4 C1 2 . Sol. m H 2 0 with subsequent de- 


A ch 


T) 


Is a mixture of S 2 C1 2 and N 4 S 4 (Fordos 
and Gobs, C. R. 31. 702.) 

NjSaCl SI sol. m warm, insol. in cold 
CHCL (Demargay, C. R. 92. 726.) 

“Thio/nazyl chloride.” (Demargay.) 

N 3 S 4 C1 Sol in I-I 2 0. Insol. in most 
solvents. SI sol in CHCL. Easily sol. m 
thionvl chloride (Demargay, C, R. 91. 854, 
1066 ) 

Demargay calls the compound thio/ri- 
thiazvl chloride = ( NS) 3 = S — Cl. 

N 4 S t CL=2N 2 S a , SCL Decomp on air. 
(Michaehs.) 

NoSrCL^SN^-!, SCL Not decomp. on 
ail Decomp. by H 2 0 containing ammonia. 


Nitrogen sulphoiodide, NsS 4 I. 

Readily decomp. by H 2 0. (Muthmann 
and Scatter, B 1897, 30. 627.) 


Nitrohydroxylaminic acid, H s N 2 0 3 . 

Known only in solution. (Angeli, Gazz. ch. 
it. 1897, 27 (2) 357.) 

Barium rutrohydroxylaminate, BaN 2 O s +H a O. 

Ppt. More stable in the air than the 
sodium salt. Not decomp by prolonged 
boiling with H»0. (Angeli, Gazz. ch. it. 
1896, 26. 17-25 ) 

Cadmium nitrohydroxylaminate, CdN 2 Oj+ 
H a O 

As Ba salt. (Angelico and Fanara, Gazz. 
ch. it 1901, 31. (2) 21.) 
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Calcium mtrohydroxylaminate, CaN 2 0 3 -|- 

MH 2 o. 

(Angeli, Gazz. oh. it. 1900, 30. (1) 593 ) 


Banum nitroprusside, BaFefCN) 6 NO + 
4H 2 0 

Verv sol. m H 2 0 

+ 6 &. 0 . 


Calcium nitrohydroxylammate, CaN 2 0 3 -f- 

3J4HsO. 

(Angelico and Fanaia, Gazz. ch. it 1901, 
31. (2) 15.) 

Lead mtrohydroxylaminate, PbN 2 0 3 . 

(Angeli, Gazz. ch it 1900, 30. (1) 593 ) 


Cadmium nitroprusside, GdFe(CN) 6 N0. 

Insol. m II 2 0 Sol. m HCl+Aq Insol. m 
dil. or cono. HN0 3 +Aq even when boiling. 
Not attacked by NHiOII or KOH+Aq. 
(Norton, Am. Ch J. 10. 222 ) 

Calcium nitroprusside, CaFo(CN)sNO-|- 


Potassium nitrohydroxylammate, K 2 N 2 0 3 . 

Like Na salt More hygroscopic. (Angeli, 
Gazz. ch it. 1897, 27. (2) 357 ) 

Sol. m H 2 0. (Angeli, Gazz. ch. it. 1900, 30. 
(1) 593.) 


Very sol. m H 2 0 (Playfair.) 

Cobalt nitroprusside, CoFe(CN) s NO. 
Ppt (Norton, Am. Ch. J. 10. 222.) 
+4H s O 


Silver nitrohydroxylaminate, Ag 2 N 2 0 3 . 
Ppt. (Angeli, C C. 1901, I 1192.) 


Copper nitroprusside, CuFe(CN) s NO +2H 2 0. 
Insol in H 2 0 or alcohol. 


Sodium mtrohydroxylaminate, No 2 N 3 0 3 . 

Very sol in H 2 0. Pptd. by alcohol 
Aqueous solution is readily decomp, by boil- 
ing. (Angeh, Gazz. ch. it. 1896, 26. (2) 17.) 

Strontium mtrohydroxylaminate, SrN 2 0 3 + 

H 2 0. 

(Angeli, Gazz. oh. it. 1900, 30. (1) 693.) 
+ljpi 2 0 (Angelico and Fanara, Gazz 
eh. it. 1901, 31. (2) 15 ) 


Ferrous nitroprusside, FeFe(CN)sNO+ 
sH 2 0(?) 

Insol. m HjO 

Mercurous nitroprusside, Hg 2 Fe(CN) 3 NO. 

Insol. m H 2 0. Unstable. (Norton, Am. 
Ch J 10. 222.) 

Nickel mtroprusside, NiFe(CN) 6 NO. 

As the Co salt (Noiton.) 


Nitroiodic acid, I 2 04(N0) 2 
See Nitrosolodic acid. 

Nitronitrous acid. 

Platinum potassium nitronltrite, K 2 Pt(N0 2 ) 4 , 
N 3 0 4 , 

Decomp by heat. (Miolati, C C. 1896, II. 
1088.) 


Nitroplatinous acid. 

See Platonitrous acid. 

Nitroprussic acid, H 2 FeC B N»0-)-H 2 0 = 
H 2 Fe(CN) 6 N0+H 2 0, 

Dehquescent. Easily sol. in H 2 0, alcohol, 
or ether. (Playfair, A. 74. 317.) 

Nitroprussides. 

The alkali and alkali-earth nitroprussides 
are sol. in H 2 0, and the solutions are not 
pptd. by alcohol. The others are mostly insol. 
m H a O. 

Ammonium nitroprusside, 
(NH,) 2 Fe(CN) 6 (NO). 

Dehquescent. Very sol. in H 2 0; not pptd- 
therefrom by alcohol. (Playfair ) 


Potassium nitroprusside, K 2 Fe(CN)tNO + 
2H 2 0. 

SI. deliquescent. Sol. in 1 pt. H 2 0 at 16°. 
Iv 2 Fe(CN)jNO, 2KOH. Very sol in H 2 0. 

Silver nitroprusside, Ag 2 Fe(CN) 6 NO. 

Insol. in H a O, alcohol, or HNO s +Aq. Sol. 
m NILOH+Aq. 


Sodium nitroprusside, Na 2 Fe(CN)5NO-(- 
2H 2 0. 

Sol. in 2 M Pts. H 2 0 at 16°, and in less hot 
H 2 0. 

Zinc nitroprusside, ZnFe(CN) B NO. 

Very si. sol. in cold, more in hot H 2 0. 
Nitrosisulphonic acid. 

Cupric mtrosisulphonate, NO^gQ^Cu. 
Decomp, by II 2 0. (Raschig, B. 1907, 40. 

Nitrosobromoruthenic acid. 


Silver nitrosobromoruthenate ammonia, 
Ag 2 Ru(NO)Br 6 , NH 3 

Decomp, by H 2 0. SI. sol. in NH 4 OH+ 
Aq. Very sol. in Na 2 S 3 0 3 +Aq. (Brizard, 
Bull. Soc. 1895, (3) 13. 1093.) 
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Nitrosobromosmic acid. 

Potassium nitrosobromosmate, K 3 Os(NO)Br 5 
.Stable m aqueous solution (Wintrebert, 
A eh. 10(M, (7) 28. 132.) 

Nitrosochloroplatinic acid. 

Potassium nitrosochloroplatinate, 
K,PtCl»tNO). 

Sol. in HjO. (Vi'zcs, C. R 110 . 757.) 
Nitrosochlororuthenic acid. 

Ammonium nitrosochlororuthenate, 

(NHi) s RuiNO)Cl.. 

Sol. iu 11,0. (Joly, C. R. 107. 991.) 

5 pts. arc sol. in 100 pts. H a O at 26°. 

22 “ “ “ “ “ “ “ “ 00 °. 
(Howe, J. Am. Chem Soc. 1894, 16. 390 ) 

Ctesium nitrosochlororuthenate, 

Ch»Ru(NO)C1 s 

0,20 pt. is sol in 100 pts. H»0 at 26° 

0.50 “ " “ “ “ 100°. 

(Howe ) 

+2H s O Very sol in H 5 0. 105.S pts. are 
sol. in 100 pts. H 2 0. (Howe.) 

Potassium nitrosochlororuthenate, 

KJtui NOjCIt, 

Sol in HaO (Joly.) 

12 pts are sol. m 100 pts. H s O at 25°. 

SO “ “ “ y “ •' “ “ 60° 

(Howe ) 

Rubidium nitrosochlororuthenate, 
Rb 2 Ru(NO)Cl 5 . 

Sol. in boiling H 2 0 without deromp 
0 57 pt. is sol, m 100 pts. II 2 0 at 25°. 

2.13 “ “ “ “ “ " “ “ 00° 


Silver nitrosochlororuthenate ammonia, 

AfiaRuiNOiCU, NH S . 

Decomp, by H a O. SI. sol. in NH,OH+Aq. 
Very sol. in Na 2 S>Oi+Aq (Biizard, Bull 
Soc. 1S95, f'3) 13. 1092.) 

Nitrosoiodic acid, I 2 0 4 (NO) S (?) 

Decomp. with H a O, alcohol, ether, or acetic 
ether. Slowly sol in H 2 S0 4 (Kammerer, J 
pr. 83. 05 

Nitrososulphonic acid. 

Potassium r/mitrososulphonate, NjO.OK 

SOjK. 

Sol. iu HjO. Very unstable. (Hantzsoh, 
B. 1894, 27. 320S.) 


Potassium mtroso/risulphonate, 0N(S0 3 K) 3 
+H 2 0 

Sol. in H 3 0, (Hantzscb, B. 1895, 28. 2750.) 

Sodium nitroso/nsulphonate, N0 2 (S0 8 )sNa. 

Decomp. by 1I 2 0. (Traubo, B. 1913, 40. 
2521 ) 

Nitrososulphuric acid, 

n 3 N 2 SO s =H 3 SOa(NO) 2 . 

Not known in free state. 

Ammonium ibnitrososulphate, 
(NH 4 ) 2 (N0) 2 S0 3 . 

Sol. m H 2 0. Insol. in hot alcohol. (Pe- 
louze, A. 16. 240.) 

Barium , Ba(NO) 2 SO>. 

Sol. m H 2 0. (Divers and Haga, Chem. Soc. 
47.364.) 

Barium potassium , BaK 3 (SN 2 0 3 )2. 

Sol. in much H 2 0 to form a clear liquid, 
but the solution gradually deposits BoSOt. 
(Hantzsoh, B. 1891, 27. 3271.) 

Cupric mtrosodi sulphate, Cu(NO)(SOs) 2 
(Sabatier, Bull. Soc. 1897, (3) 17. 787.) 

Lead dmitrososulphate. 

Insol. m H 2 0. (Divers and Haga, Chem. 
Soc. 47. 364.) 

Potassium , Kj(N0) 2 S0 3 . 

Decomp. by II s O at ordinary temp. Insol. 
m alcohol. (Pelouze, A. ch. 60. 160.) 

Sol. m about 8 pts. H 2 0 at 14.5°. Less sol. 
m presence of IvOII. (Diveis and Haga, 
Chem. Soe. 1895, 87. 455 ) 

Sodium , Na 2 (NO) 2 SOa. 

More sol. than K salt. (Pelouze.) 

SI. sol. in H 2 0: very unstable moist or dry; 
decomp. by H 2 0. (Divers, C N. 1895, 72. 
266.) 

Nitrososulphurous acid. 

Ruthenium sodium nitrososulphite, 
0[Ru(S0 a ) 2 (N0)Na 2 ] +2H a O. 

SI. sul in cold H 2 0. (Miolati, Gazz, ch. 
it. 1900, 30. 511.) 

Nitrosulphide of iron. 

See Ferrotefronitrososulphonic acid. 


Potassium nitrosorftsulphonate, 0N(S0 3 K)». 

Sol. in H 2 0. Very explosive. (Hantzsch, 
B. 1895, 28. 906 and 2744.) 


Binitrosulphide of iron. 

Roussin’s comp, is ammonium tenohepta- 
nitrososulphonate, which see. 
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Nitrosulphonic acid, HNS0 6 =^q S0 2 

(Lead chamber crystals.) Rapidly sol. in 
HsO with decomp. When brought into large 
amount of H 2 0, no gas is evolved. (Fremy, 
C. R. 70. 61.) 

Sol. in H 2 S0 4 without decomp. Sol. in cold 
ILSOi+Aq of sp. gr. 1 7-1.65. (Weber, J. 
pr. 100. 37.) 

SI. sol. mH 2 S0 4 + Aqofl6sp.gr (Dana.) 
More difficultly sol. m dll. than cone 
H 2 S0 4 +Aq. (Miiller.) 

Potassium nitrosulphonate, K0S0»N0 2 (?). 

Decomp. by H a O. (Schultz-Sellack, B 4. 
113.) 

Nitrosulphonic anhydride (?), N s 0 3 , 2SO s 
=S 2 0 6 (N0 2 ) 2 . 

Rapidly sol. in H s O with decomp. Abund; 
antly sol. in cold HjSOj. (Rose, Pogg. 47. 
605.) 

Insol. m cold, slowly sol in warm I1 2 S0 4 , 
(Prevostaye, A ch. 73. 362.) 

Nitrosulphonic chloride, N 04 SC 1 = 
N0 2 S0 2 C1 (?). 

Decomp by H s O. Sol. m furnmg H 2 S0 4 
without decomp. Decomp. by cone. H 2 S0 4 . 
(Weber, Pogg. 123. 333.) 

ZXnitrosulphuric acid. 

See Dinitrososulphuric acid. 


Nitrosyl bromide, NOBr. 

Decomp. with cold H 2 0. (Landolt, A. 116. 
177.) 


Nitrosyl tribromide, NOBr s . 

Deoomp. by H 2 0 or cold alcohol. 

Miscible with ether. (Landolt, A. 116. 177.) 
Mixture of NOBr and Br 2 . (Frohlich, A. 
224. 270.) 

Nitrosyl platinic bromide, 2NOBr, PtBr 4 . 

Dehquescent. Decomp by H 2 0. (Top- 
soe, J. B. 1868. 274.) 

Nitrosyl chloride, NOC1. 

Decomp. by H a O. Absorbed by fuming 
H 2 S0 4 without decomp 

Nitrosyl boron chloride, NOC1, BCl*. 

See Boron nitrosyl chloride. 

Nitrosyl platinic chloride, 2NOC1, PtCL 
Very deliquescent, and sol. m H 2 0 with 
evolution of NO. (Rogers and Boye, Phil. 
Mag. J. 17. 397.) 


Nitrosyl thallium, chloride, 2NOC1, T1C1, 

■ T1C1„ 

Very dehquescent, and sol. in H 2 0 with 
decomp. (Sudborough, Chem Soc. 69. 657.) 

Nitrosyl stannic chloride, 2NOC2, SnCL. 

Decomp, by H 2 0, chloroform, or benzene, 
not by carbon disulphide. (Jorgensen.) 

Nitrosyl titanium chloride, 2NOC1, TiCl 4 . 
Deoomp. by H 2 0. (Weber, Pogg 118.476.) 

Nitrosyl zinc chloride, NOC1, ZnCl 2 . 

Very dehquescent, and sol. 111 H a O with 
evolution of NO (Sudborough, Chem. Soo. 
69.656.) 

Nitrosyl chloride sulphur triox ide, NOC1, S0 3 , 
Decomp. by H«0 Sol. in cone. H 2 S0 4 with 
evolution of HC1. (Weber, Pogg. 123. 233 ) 

Nitrosyl fluoride, NOF. 

Sol in H a O. Solution deoomp on standing 
with formation of NO and HNO s . (Ruff and 
Stauber, Z. anorg. 1905, 47. 190.) 

Nitrosyl sulphate, acid, H(NO)S0 4 . 

See Nitrosulphonic acid. 

Nitrosyl sulphate, anhydro, (N 0 ) 2 S 2 07 . 

See Nitrosulphonic anhydride. 

Nitrosyl selenic acid, Se0 2 (0N0) a . 

Decomp. by H a O. (Lenher and Mathews, 
J Am. Chem. Soo. 1906, 28. 616.) 

Nitrosyl sulphuric acid, H(NO)S0 4 
See Nitrosulphonic acid. 

Nitrous acid, HNOs 
Known only in aqueous solution. 

See Nitrogen trioxide. 

Nitrites. 

Normal nitrites, except AgN0 2 , are sol, in 
H a O and alcohol; but, as a rule, they are less 
sol. than the corresponding nitrates. 

Ammonium nitrite, NH 4 N0 2 . 

Very deliquescent, and sol. in H 2 0. 

H a O solution decomp. at 50°. (Berzelius.) 
Very dll solution can be evaporated on water 
bath without decomp. (Bohlig, A. 125. 25.) 
Solution containing V 100 , 0 ™ pt. NH 4 N0 2 can 
be evaporated to its vol. without decomp. 
Solution containing j /mo pt. gives a distillate 
containing 8.6% of NH 4 NO a , while residue 
contains 82% of original quantity, 9.4% being 
lost. (Schoyen.) 

Very dehquescent, sol. in H 2 0; slowly but 
easily sol. in alcohol, insol. in ether. (SSren- 
sen, Z. anorg 1894, 7. 38.) 
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Ammonium barium cupric nitrite, 
<NIUhUtiCu(NO,) r ,. 

Ppt ; (lc comp lorn lily. (.Przibylla, Z. 
anorg. 1807, 16. 421.) 

Ammonium bismuth silver nitrite, 

(NIIrijBiAglNOt), 

Moderately sol in II. O Rapidly hydro- 
lyzed by II..0 (Ball and Abram, Cliem. Moo 
1012, 103. 3120 ) 

Ammonium bismuth sodium nitrite, 
SNH.NOj, Bi(N0 2 ) 3 , NaNOj. 

Easily deeomp (Ball, Chem. Soc. 1005, 

87. rail) 

Ammonium cadmium nitrite ammonia, basic, 
2NH,NO s , Cd(N0 2 ),, Cd(OH)a, 2NH, 
Deeomp. hv II 3 0 (Morin, C R. 100. 
1407.) 

Ammonium calcium cupric nitrite, 

(NH 4 ) s CaCuiN0 2 )o 

Ppt.; deeomp. easily, Sol. in H/). SI sol, 
ni alcohol. (Przibylla, Z. nnorg 1897, 16. 
423.1 


Ammonium cobaltic nitrite, 3(NH4) 2 0, Co 2 0 3 , 
ON.,,0,+1 ; 5H.0 

SI. sol in H 2 0, decomp, in aq. solution on 
heating, ( Rosenheim, Z. anorg. 1898, 17. 45.) 

+3IIA 

Somewhat sol. in cold II 2 O t deeomp. by 
boiling, Deeomp by eonc. H : SO<, not by 
acetic or dil. mineral acids (Eidmann, J, pr. 
87. 405.) 


Ammonium cupric lead nitrite, 

CuPbcNHOsfNOjV 

Stable at ordinary temp ; sol. in HNO s 
with deeomp. 

2.575 pts are sol. m 100 pts. HjO at 20°, or 
2.51 % salt in sat. solution nt 20" (Przibylla, 
Z. anorg 1897, IB. 420.) 


cupric 

(NH0 sCuSrt NOs)«. 

^ Ppt.; sol. 111 H a O with deeomp. (Pizibylla, 


Ammonium indium nitrite. 

See Iridonitrite, ammonium. 

Ammonium lead nickel nitrite, 

( NIL) .PliNit N0 2 ),(V). 

Ppt. (Przibylla, Z. anorg. 1897, 16. 433.) 

Ammonium osmium nitrite. 

See Osminitrite, ammonium. 

Ammonium osmyl oxyni trite. 

Sie Osmyloxvnitrite. ammonium. 


Ammonium platinum nitrite. 

See Platonitrite, ammonium. 

Ammonium rhodium nitnte. 

See Shodonitrite, ammonium. 

Ammonium ruthenium hydrogen nitritfe, 
Ru 2 H,(N0 2 )4, 3NIi,N0 2 +3H 2 0. 

See Rutheninitnte, ammonium hydrogen. 


Barium nitrite, Ba(N0 2 ) 2 +H 2 0. 
Permanent. Vory sol. m H 2 0. 


Solubility in H 2 0 at t°. 



1 45 
1 50 
1 52 
1 61 


(Vogel, Z. anorg. 1903, 36. 389.) 


100 pts H 2 0 dissolve at. 

0° 10° 20° 30° 

03 5 09 5 79 5 93 pts Ba(N0 2 ) 2 +H 2 0, 

40° 50° 00° 70° 

113 136 170 202 pts Ba(N0 2 ) 2 +H a 0, 


80° 90° 100° 110° 

254 331 461 765 pts. Ba(N0 2 ) 2 +H 2 0 


The sat. solution at 17° contains 40% 
Ba(N0 2 ) 2 , and has sp gr. 17°/0° = 1.4897 
(Oswald, A ch 1914, (9) 1. 62.) 

100 g. H a O at 13.5° dissolve 64 g. Ba(NO s ) 2 
+10 2 g. AgN0 2 with excess of AgN0 2 , and 
75.6 g. Ba(N0 2 ) 2 +9.5 g. AgN0 2 , with ex- 
cess of AgN0 2 . (Oswald.) 

Sol, in 64 pts. 94% alcohol; nearly insol 
m absolute alcohol. (Lang, Pogg 118. 285.) 


Solubility in alcohol +Aq at t°. 



Solvent 

100 cum of the sat 
solution contain g . 
BafN0 2 ) 8 +H s O 

19 5 

10% alcohol 

49.30 

21 0 

20% “ 

29 30 

20 5 

30% " 

IS 41 

20 5 

40% " 

13 33 

20 5 

50% “ 

9 11 

20 0 

60% “ 

4 84 

19 0 

70% “ 

2 66 

19.5 

80% “ 

0 98 

20 0 

90% “ 

0.00 

20 0 

absolute alcohol 

0.00 


(Vogel, Z. anorg 1903, 35. 390.) 


Insol. in acetone. (Naumann, B 1904, 37. 
4329.) 

Insol. in ethyl acetate. (Naumann, B. 
1910 . 43.3141 
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Barium csesium nitrite, CsBa 2 (N0 2 )6. 

Sol. in H a 0 (Jamieson, Am. Ch. J. 1907, 

3 ^Cs5Ba(N0 s )4+H 2 0. Very sol in H 2 0 
(Jamieson, Am. Ch. J 1907, 38. 018.) 


Barium osmium nitrite. 

See Osminitrlte, barium. 
Barium osmyl oxynitrite. 

See Osmyloxynitrite, barium. 


Barium csesium silver nitrite, Cs 2 AgBaCN0 2 )o 

+2H 2 0. 

Decomp, by cold H 2 0. (Jamieson, Am Ch. 
J. 1907, 38. 618.) 


Barium potassium nitrite, Ba(N0 2 ) 2 , 2KN0 2 

Easily sol mH 2 0:insol m alcohol. (Lang, 
Pogg, 118. 293.) 


Barium cobaltic nitrite, 2BaO, Co 2 Os, 4N 2 0 3 
+10H 2 O. 

Sol in moderately warm H 2 0 without de- 
comp but not recryst therefrom. (Rosen- 
heim, Z. anoig 1898, 17. 51-64.) 

3BaO, Co 2 0 3 , 6N 2 0s+H 2 0 Ppt ; very un- 
stable. Nearly insol. in H 2 0. (Rosenheim, 
Z. anorg. 1898, 17. 47.) 


Barium rhodium nitrite, 3Ba(N0 2 ) 2 , 
Rh 2 (N0 2 ), 

See Rhodonitnte, barium. 

Barium silver nitrite, Ba(N0 2 ) 2 , 2AgN0 2 + 

H 2 0. 

Resembles the potassium salt. (Fischer.) 
Less stable than the Na salt. (Oswald.) 


Barium cobaltous potassium nitrite, Ba(N0 2 ) 2 , 
Co(N0 2 ) 2 , 2KN0 2 . 

Decomp, by H 2 0 (Erdmami, J. pr. 97. 
385.) 

Barium cupric nitrite, Ba[Cu(0H)(N0 2 ) 2 ] 2 . 

Ppt. Insol m H 2 0. Decomp by H 2 0 
Insol. in alcohol, but slowly deoomp. by it. 
(Kiu'tenacker, Z. anorg. 1913, 82. 208.) 

Barium cupric potassium nitrite, 
BaCuK,(NO,),. 

Stable when dry, easily deoomp. when 
moist; sol. m H 2 0 with decomp. 

45 80 pts are sol. m 100 pts. H 2 0 at 20°, or 
31.46% salt is contamed in sat. solution at 
20°. (Przibylla, Z. anorg. 1897, 16. 424.) 

Barium cupric thallium nitrite, 

- BaCuTl 2 (N0 2 ) 8 . 

SI. sol. m H 2 0 (Przibylla, Z. anorg. 1898, 
18. 461.) 

Barium indium nitrite. 

See Iridonitnte, barium. 

Barium mercunc nitrite, 2Ba(N0 2 ) 2 , 
3Hg(N0 2 ) 2 +6H 2 0. 

Very sol. m H 2 0 and easily deoomp. (R&y, 
Chem. Soo. 1910, 97. 327.) 

Barium nickel nitrite, 2Ba(N0 2 ) 2 , Ni(N0 2 ) 2 . 

Somewhat more easily sol. in H 2 0 than 
nickel potassium nitrite. (Lang.) 


Bismuth nitrite, basic, (Bi0)N0 2 +}^H 2 0 
Sol. in HC1 (Vamno, J. pr. 1908, (2) 74. 
150) 

Bismuth csesium silver nitrite, Cs 2 BiAg(N0 2 )« 
Very si sol in H 2 0. Slowly deoomp by 
H a O. (Ball and Abram, Chem. Soo 1913, 
103. 2122.) 

Bismuth potassium nitrite, Bi(NO s )j, 3KN0 2 

+H 2 0. 

Deoomp by H 2 0 (Ball, Chem. Soo. 1905, 
87. 762.) 

Bismuth potassium silver nitrite, 

K 2 BiAg(N0 2 )a. 

Less sol in H 2 0 than NH, salt. (Ball and 
Abram, Chem. Soo. 1913, 103. 2121.) 

Bismuth rubidium silver nitrite, 
Rb 2 BiAg(N0 2 )«. 

SI sol m H 2 0 with slow hydrolysis. (Ball 
and Abram.) 

Bismuth silver thallous nitrite, BiAgTl 2 (N0 2 ) 6 . 

Insol. in H 2 0, but deeomp. thereby. (Ball 
and Abram.) 

Cadmium nitrite, basic, 2CdO, N 2 0 3 . 

Insol. m H 2 0. (Hampe, A. 125. 335 ) 

Cadmium nitrite, Cd(N0 2 ) 2 +H 2 0 
Deliquescent. Sol in H 2 0. (Lang, J. B. 
1862. 99 ) 


Barium nickel potassium nitrite, Ba(N0 2 ) 2 , 
Ni(N 0 2 ) 2 , 2KNO a . 

SI. sol. in cold, easdy m hot H 2 0 without 
apparent deeomp. (Lang.) 

Barium nickel thallium nitrite, 
NiBaTl 2 (N0 2 ) a 

Ppt. (Przibylla, Z. anorg. 1898, 18. 462.) 


Cadmium potassium nitrite, Cd(N0 2 ) 2 , KN0 2 . 

Easdy sol in H 2 0. Very difficultly sol. in 
absolute alcohol, and only si. sol. in 90% 
alcohol. (Hampe, A 126. 334.) 

Cd(N0 2 ) 2 , 2KN0 2 Easily sol. in H 2 0. 
Insol in alcohol (Lang, J B. 1862. 99,) 
Cd(N0 2 ) 2 , 4KN0 2 . More sol. m H 2 0 than 
the above salt. (Lang ) 



NITRITE, CjESIUM 


Cffisium nitrite, CsNO.. 

Voiv hydioseimie. Very sol. m H«0. 
(Ball, Cliem. Hoc 1913, 103.' 2130.) 


+4II 2 0. The sat. solution at 16° contains 
42.3% Ca(N0 2 ) 2 and has sp. gr. at 16°/0° = 
1.1205. (Oswald, A. ch. 1914, (9) 1. 66.) 


Caesium calcium nitrite, Cs 2 Ca(N0 2 ) 4 +II 2 0. 
Ppt. (Jamieson, Am. Ch. J. 1907, 38. 017.) 

Caesium cobaltic nitrite, Cs a Co(NO 2 ) 0 +Il 2 O 
Sol. in 20,100 pts. IliO at 17°. (Rosen- 
bladt, B. 19. 2531 ) 

Caesium lead nitrite, CsPb(N0 2 ) , 4-H»0. 

Sol. in cold H»0 without decomp. When 
solution is heated, some basic lead salt sep- 
arates. (Jamieson, Am. Ch. J. 1907, 38. 618.) 


Calcium cobaltous potassium nitrite, 
Ca(N0 2 ) 2 , Co(NO a ) 2 , 2KNO, 

Decomp. by II 2 0. (Erdmann.) 

Calcium cupric potassium nitrite, 
CaCuK 2 (N0 2 )„. 

Ppt., insol. m alcohol; sol in H 2 0 with, 
decomp. 

14.97 pts. are sol. in 100 pts, H 2 0 at 20°, or 
13 02 per cent of salt is contained in sat. 
solution. (Prsibylla, Z. anorg. 1897, 15. 422.) 


Caesium lead silver nitrite, CsoAgPb(NO a ) 0 + 
2H a O. 

Ppt (Jamieson.) 

Caesium sliver nitrite, CsAg< NO a ) 2 
Docomp. by II 2 0 (Jamieson) 

Caesium silver strontium nitrite, 

CssAgHri NC) 2 )o +2II.O, 

Partially decomp. by HjO. (Jamieson.) 

Caesium strontium nitrite, Cs8r(N0 2 )c+H.0. 
Ppt. Sol. in H 2 0. (Jaimcson.) 


Calcium nitrite, Ca(N0 2 ) 2 +H 2 0. 

Very deliquescent Insol, m dll. alcohol. 
(Fischer, Pogg 74. 115) 

100 corn, of the sat. solntiou contain 111 6 
g. Ca(NO s )» +HsO at 20.5°. (Vogel, Z. anorg 
1903, 35. 395 ) 


Solubility in H 2 0 at t°. 

t° 1 \CldMWi I Suliil | 


51 8 
63.5 

55.2 

58.4 

60.3 

01.5 
71.2 


(Oswald, A. ch. 1914, (9) 1. 32.) 


Sat. solution of Ca(N0 2 ) 2 +AgN0 2 con- 
tains 02.4 g. Ca(NO a ) 2 and 11.2 g. AgN0 2 
per 100 g. H 2 0 at 14°. (Oswald.) 

Solubility m idcohol 

100 ccm. of sat. solution in 90% alcohol 
contain 30.0 g Ca(N0 2 ).-)-lI 2 0 at 20°. 

100 ccm. of sat. solution in absolute alcohol 
contain 1.1 g. Ca(N0 2 ) 2 -f-H 2 0 at 20°. 
(Vogel.) 

Insol. m ethyl acetate. (Naumann, B, 
1910, 43. 314.) 


Calcium mercuric nitrite, Ca(N0 2 ) 2 ,Hg(N0 2 ) 2 
-)-6H 2 0 

Verv sol. in H 2 0. (Rdy, Chem. Soo. 1910, 
97. 327.) 


Calcium nickel potassium nitrite, Ca(N0 2 ) 2 , 
Ni(N0 2 ) 2 , 2KN0 2 . 

Very si. sol. in cold, easily m hot H 2 0. 
Insol. in alcohol. SI. sol. in dil. HC 2 Hj0 2 + 
Aq. (Erdmann.) 

Calcium osmium nitrite. 

See Osminitrite, calcium. 

Calcium potassium nitrite, CaK(N0 2 )a+ 
3H 2 0. 

Sol.mHiO. (Topsoe, W. A. B 73,2.112.) 
Deliquescent. (Lang ) 

Cobaltous nitrite. 

Known only m solution. 

Cobaltic lead nitrite, 3PbO, Co 2 0 3 , 6N 2 0s+ 
12ILO. 

Insol. in II 2 0. (Rosenheim, Z. anorg. 1898, 
17. 48.) 

Cobaltic lead potassium nitrite, 3K 2 0, 3PbO, 
2Co 2 0 3 , 10N 2 O s +4H 2 0. 

Sol. by boiling m much H 2 0. Sol. in hot 
acids with evolution of N 2 0 3 . (Stromeyer, A. 
96. 228.) 


Ppt. (Sadtler.) 

Go(N0 2 ) 2 , 21 vN 0 2 +H 2 0. Ppt. (Sadtler.) 
3 Co(N 0 2 ) 2 , OKN0 2 +H 2 0. Insol. in cold, 
ool. m hot I1 2 0. SI. sol. m KC 2 H 3 0 2 +Aq. 
(Erdmann, J. pr 97. 397.) 
i Insol. m ethyl acetate. (Naumann, B. 
[ 1904, 37. 3602.) 


Cobaltic potassium nitrite (cobalt yellow), 
Co 2 (N0 2 )j, 0KNO 2 +3H 2 O. 

Very si. sol. in cold H 2 0. Insol. in alcohol 
and ether. Sol. in traces in CS 2 . (St. Evre, 
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0 R. 36. 652.) Insol. m boiling cono. K s SO a , 
KC1, KNO s , or KC 2 H 8 0 2 +Aq. 

Sol in 1120 pts H a O at 17°. (Rosenbladt, 
B. 1886, 19. 2535.) 

Decomp, when heated in aq solution. 
(Rosenheim, Z. anorg. 1898, 17. 42 ) 

More sol. in NHiCl or NaCl+Aq than in 
HsO. (Stromeyer.) 

SI. decomp, by KOH+Aq, except when 
very cone.; easily decomp, by NaOH or 
Ba(OH) s +Aq 

Very si. sol. in KC 2 H 8 0 2 +Aq, or KN0 2 
4-Aq. (Fresemus ) Sol. m HCl-fAq. 

Sol. m HC 2 H a 0 2 , or H 2 Cj0 4 +Aq. (Stro- 


Cobaltic thallium nitrite, Co a (N0 2 ) 8 , OTlNOj. 

Sol. in 23,810 pts. H 2 0 at 17°. (Rosen- 
bladt, B. 19. 2631.) 

Cobaltic zinc nitrite, 2ZnO, Co 2 O a , 3NjO,+- 
HHjO 

Sol. m dil. acetic acid. (Rosenheim, Z. 
anorg. 1898, 17. 56.) 

Cobalt nitrite nitrate, 2CoO, Co 2 O a , 3N 2 O a , 
Co(NO a ) 2 +14H»0. 

Ppt. (Rosenheim, Z. anorg. 1898, 17. 58.) 


Cobaltic potassium silver nitrite, 

KCoAgs(NOa)e, and K 2 CoAg(N0 2 ) a . 


Cupric mtrite, basic, 2CuO, N 2 0 3 . 

(Hanlpe, A. 126. 345.) 

Cu(N0 2 ) 2 , 3Cu(OH) 2 . Very si. sol. in H s O 
or alcohol. Easily sol. in dil. acids or am- 
monia. (van der Meulen, B 12. 758 ) 


Very si. sol. in H 2 0. Less sol. than Na 
comp. (Burgess and Karum, J. Am. Chem. 
Soc. 1912, 34. 653.) 


Cupric nitrite. 

Known only in solution. 


Cobaltous potassium strontium nitrite, 
Co(N 0 2 ) 2 , 2KN0 2 , Sr(N0 2 ) 2 . 

Deeomp. by H 2 0. (Erdmann, J. pr. 97. 
385.) 


Cupric lead potassium nitrite, CuPbK 2 (N0 2 ) a . 
(van Lessen, R. t. c. 10. 13.) 

3.066 pts. are sol. in 100 pts. H 2 0 at 20°, or 
2.61% salt is contained in sat. solution at 20° 
p. 429. (Przibylla, Z. anorg. 1897, 15. 429.) 


Cobaltic rubidium nitrite, Rb a Co(N0 2 ) a -|- 
H 2 0. 

Sol. in 19,800 pts H a O. (Rosenbladt, B. 
19. 2531.) 

Cobaltic silver nitrite, CoAg a (NO s ) t . 

Fairly sol. in H 2 0. (Cunningham and 
Perlun, Chem, Soo. 1909, 96. 1568 ) 

2Ag 2 0, Co 2 Os, 3N 2 0 8 +3H 2 0. SI. sol. in 
H 2 0, decomp, by boiling H s O. (Rosenheun, 
Z. anorg. 1898, 17. 56.) 

Cobaltic silver hydroxyni trite, 
Co 2 Ag,(OH) a (NO I ) e . 

SI. sol. m H a O. (Suzuki, Chem. Soc. 1910, 
97. 729.) 

Cobaltic silver nitrite ammonia, Co 2 O a , Ag 2 0, 
4N 2 0s, 4NH s , ' " ' 

See Cobalt ammonium comps. 

Cobaltic sodium nitrite, 2Na 2 0, Co 2 O s , 4N 2 0». 

Sol. m H 2 0 and alcohol. (Rosenheim, Z 
anorg 1898, 17. 50.) 

i8 +H 2 0. Ppt. (Sadtler, Sill. Am. J. (2) 49. 

J 9 3Na 2 0, Co 2 Os, 6N 2 0 a +xH 2 0. Sol. in H 2 0; 
deeomp. on heating; insol. in alcohol. (Rosen- 
heim, Z. anorg. 1898, 17. 43.) 


Cupric potassium strontium nitrite, 
CuSrK 2 (N0 2 )e. 

Sol. in H a O with deeomp. 10.82 pts. are 
sol. in 100 pts. H 2 0 at 20°, or 9.77 per cent 
salt is contained m sat. solution at 20°. 
(Przibylla, Z. anorg. 1897, IB. 425.) 

Cupric rubidium nitrite, Rb a Cu(N0 2 ) 6 . 

Easily sol. in H 2 0. Sol in alcohol. (Kur- 
tenacker, Z. anorg. 1913, 82 . 206.) 

Cupric nitrite ammonia, Cu(N0 2 ) 2 , 2NH a -|- 
2H 2 0. 

Sol. in little H 2 0 with absorption of muoh 
heat. Dcoomp. by much H 2 0, (Peligot, 
C R 63. 209.) 

3CuO, N 2 O a , 2NH a +H 2 0. As above. 
(Peligot.) 

Iridium hydrogen nitrite, Ir 2 Hj(N0 2 )i 2 . 

See Iridonitrous acid. 

Iridium nitrite with MNO a . 

See Iridonitnte, M. 

Iron (ferrous) lead potassium nitrite, 
FePbK 2 (N0 2 )i. 

Ppt.; insol. in cold H 2 0; stable at ordinary 
temp. (Przibylla, Z. anorg. 1897, 16. 439.) 


Cobaltic strontium mtrite, 2SrO. Co 2 O tl 4N 2 O a 
+11H 2 0. 

Ppt. (Rosenheim, Z. anorg. 1898, 17. 54.) 


Iron (ferrous) lead thallous nitrite, 
FePbTl 2 (NO a )„. 

Ppt. (Przibylla, Z. anorg. 1898, 18. 463.) 
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Lead nitrite, basic, 4PbO, N a 0 3 +H 2 0 = 
Pb(OII)NOj, PbO. 

Sol. in M3 pt8 II»0 at 23°, and 33 pts at 
100°. (Chevroul.) 

Sol in 1250 pts. cold II a O, and 34 5 pts. at 
100°. (PollgOt.) 

Sol in cold HN0 3 or HC s II 3 0,+An. 
Composition is 3PbO, N 2 0,+H 2 0. (Meiss- 
ner, J B. 1876. 194.) 

Composition is as above (v. Lorenz;, W A. 
B. 84, 2. 1133.) 

3PbO, N a O,=Pb(NO a ) a , 2PbO Sol in 
HjO. (Bromoia, A. 72. 38; v. Lorenz ) 

2PbO, N 2 0 a +H 2 0. SI. sol. in H 2 0. 
(Bromeis.) 

+3H a O. (Meissner.) 

4PbO, 3N a O a -|-2H a O. Sol.inHjO. (Meiss- 
ner, J. B. 1876. 195.) 

Lead nitrite, Pb(NO a )„+H a O 
^Easily sol. in H a O. (Peligot, A. ch. 77. 


Lead nickel potassium nitrite, Pb(NO a ) a , 
KNOj, Ni(NO a ) a . 

Insol. in H a (). (Baubigny, A. ch. (6) 17. 

111 .) 

Ppt. (Przibylla, Z anorg 1897, 16. 432 ) 
Lead nickel thallous nitrite, NiPbTl a (NO a )«. 
Ppt. (Pizibylla, Z anorg 1898, 18. 462 ) 


Easily sol, in H a O and in absolute alcohol. 
(Hampe, A. 126. 334 ) 

Pb(NO a )., 2KN0 a +II ! 0 Easily sol. m 
H a O. Insol. m alcohol. (Lang, J. B. 1862. 


LiNO a , H a O+Aq sat. at 19° contains 48 9% 
LiNOa and has sp. gr. = 1.3186. (Oswald, A. 
ch 1914, (9) 1. 61.) 

100 g. H a O dissolve 78.5 g. LiNO a -f-10.5 g. 
AgNO a at 14°. (Oswald.) 


Lithium mercuric nitrite, LiNO a , Hg(NO a ) a + 
II 2 0 

(RAy, Chem. Soc. 1907, 91. 2033.) 

4LiNO a , Hg(NO a ) a -|-4H a O. Extremely 
deliquescent. (Ray.) 


Magnesium nitrite, Mg(NO a ) a +2H s O. 

Deliquescent, and sol m H 2 0 Solution 
decomp. by boihng. Easily sol. m absolute 
alcohol. (Hampe, A 126. 334 ) 

Insol in absolute alcohol. (Fischer.) 
+3H a O Sol. in II»0 and absolute alcohol 
Very deliquescent. (Vogel, Z. anorg. 1903, 
36. 397.) 


Magnesium osmium nitrite. 

See Osminitrite, magnesium. 

Magnesium potassium nitrite. 

Deliquescent, and easily sol. in H a O. Insol 
in alcohol. (Lang.) 

Magnesium silver nitrite. 

Sol in H a O with decomp (Spiegel, Ch. Z. 
1895, 19. 1423.) 

Manganous nitrite. 

Deliquescent, and sol. in n a O. (Mitscher- 
lich ) Not obtained in a solid state, as the 
solution decomp, on evaporation, (Lang, 
Pogg. 118. 290.) 


Lead potassium silver nitrite, K a AgPb(NO a )o 
+2H.O. 

Ppt, (Jamieson, Am. Ch. J. 1907, 88. 619 ) 
Lead nitrite nitrate. 

See Nitrate nitrite, lead. 


Lithium nitrite, LiNO a -f JalljO. 

Deliquescent Ensdy sol. m alcohol and 
HsO. (Vogel, Z. anorg 1903, SB. 403.) 

Sat. solution of LiNO a +J^H a O in H a O 
contams at. 


65° 81.5° 91” 96° 92.5° 

03.8 68.7 72 4 91.8 94.3% LiNO a . 

(Oswald.) 


Mercurous nitrite, Hg 2 (NO a ) 2 . 

Sol. in H>0 with partial decomp. to Hg and 
PIg(NO a ) a . (RAy, A. 1901, 316. 262.) 

Sol. in cold cone. HNO a . Very slowly sol. 
n cold dil HNO a , (RAy, Chem. Soe. 1897, 


Decomp. by boiling H a O and by cold dil. 
HjSO., (RAy, Z. anorg. 1896, 12. 366.) 

+H a O Slowly decomp by H a O. (RAy, 
Chem Soc. 1897, 71. 340.) 


Mercuric nitrite, basic, Hg(NO a ) a , 2HgO+ 
H a O. 

Ppt. (Lang ) 

12HgO, 5N a Oa+24H a O. (RAy, Chem. Soe. 
1897, 71. 341.) 


+H s O. Very sol. in H»0, readily forming 
supersat, solutions. Very sol. in abs. alcohol. 
(Ball, Chem. Soc. 1913, 103. 2133.) 

100 pts. HjO dissolve at: 

0° 10” 20° 

125 156 1S9 pts. LiNO a +H a O. 

30° 40” 50° 

242 316 459 pts. LiNO s +H a O. 


Mercuric nitrite, Hg(NO a ) a . 

Deliquescent. Partly sol. m boihng H a O, 
but the greater part is decomp. into HgO+ 
HNOa. (Rfty, Proc. Chem Soo. 1904, 20. 57.) 


Mercuromercuric nitrite, basic. 

«. OHgaO, 4HgO, 5N 2 0 3 +8H 2 0. 
/S. Hg a O. 2HgO, N a 0 3 +2H 2 0. 
(RAy, Chem. Soo. 1897, 71. 341.) 
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Mercuric potassium nitrite, Hg(NO a )*, 
2KN0 2 . 

Easily sol. in H a O. Insol. m alcohol. 
(Lang, 1860.) 

KHg(NOj) a . Obtained from KallgtNOals, 
H 2 0+Aq containing a small excess of KN0 2 . 
Decomp, by H 2 0. (Rosenheim, Z. anorg. 
1901, 28. 173.) 

K a Hg(N0 2 ) 6 +H 2 0. Sol. in II 2 0. For- 
mula of Lang is incorrect. (Rosenheim, Z. 
anorg. 1901, 28. 172.) 


Osmyl oxynitrite with MN0 2 . 

See Osmyloxynltrite, M. 

Osmyl nitrite ammonia, 0s0 2 (N0 2 ) 2 , 4NH a . 
(Wmtrebert, A. ch. 1903, (7) 28. 56.) 

Palladious nitrite with MN0 2 . 

See Palladonitrite, M. 

Platinous hydrogen nitrite, H 2 Pt(N0 2 ) 4 
See Platonitrous acid. 


Mercuric sodium nitrite, Na 2 Hg(N0 2 ), 

Very hydroscopic. Decomp, by hot HjO. 
(Rosenheim, Z. anorg. 1901, 28. 173.) 

+2H 2 0. Deliquescent. (R&y, Chem. Soo 
1907, 91. 2032.) 

2Hg(N0 2 ) a , 3NaN0 2 . Deeomp. by H a O. 
(Rfiy, Chem. Soo. 1907, 91. 2032.) 

Mercuric strontium nitrite, 3Hg(N0 2 ) 2l 
2Sr(N0 2 ) 2 +6H 2 0 

Very sol. in HaO. (Rdy, Chem. Soc 1910, 
97. 327.) 


Mercuric nitrite hydrazine, Hg(NO a ) a , N a H 4 
Ppt. Deeomp. by H a O. (Hofmann and 
Marburg, A. 1899, 306. 215.) 

Nickel nitrite, basic, 2NiO, N a O a 
Ppt. (Hampe, A 126. 343.) 

Nickel nitrite, Ni(NO a ) a . 

Sol. m H 2 0 and alcohol. (Lang, J. B. 1882. 

100 .) 


Platinous nitrite with MN0 2 . 

See Platonitrite, M. 

Potassium nitrite, KNO a . 

Deliquescent. Sol. in H a O. 

Pure KNO a is not deliquescent. (Oswald, 
A. ch. 1914, (9) 1. 32.) 

Sol in about Va its wt. of H a O. (Divers, 
Chem. Soc. 1899, 76. 86 ) 


100 pts. H a O dissolve at: 

0° 10° 20° 30° 40° 

281 291 302 313 325 pts. KNO a , 


337.6 351 365 380 396 pts. ICNOj, 

100° 110° 120° 130° 

413 432 451 473 pts. KNO s . 

Bpt of sat. KNOj-f Aq is 132° at 768 5 mm. 
pressure. 

(Oswald, A. ch. 1914, (9) 1. 58.) 


Nickel potassium nitrite, Ni(NO a ) a , 4KNO a . 

Moderately sol. in H a O. (Fischer, Pogg. 
74. 115.) Extremely sol. m H a O. (Hampe, 
A. 125. 346.) Insol. in absolute alcohol. 


Nickel potassium strontium nitrite, Ni(NO a ) a , 
2KNO„ Sr(NO a ) a . 

Si sol. in cold, easily sol. in hot H a O. 

Nickel nitrite ammonia, Ni(NO a ) 2 , 4NH„. 

Sol. in cold H a O. Deeomp. on standing or 
by heating. Insol. in alcohol. Can be re- 
orystalhzed by dissolving m NH 4 OH+Aq, 
and adding much absolute alcohol. (Erd- 
mann, J. pr. 97. 395.) 

Ni(N 0 2 ) 2 , 5NH S Deeomp. m the air 
giving Ni(NO a ) a , 4NH a . (Ephraim, B. 1913, 
46. 3110.) 


Osmium nitrite, Os(NO a ) a . 

Ppt (Wmtrebert, C. R. 1905, 140. 587.) 
Osmium nitrite with MNO a . 

See Osminitrite, M. 

Osmyl nitrite with MNO a . 

See Osmylnitrite, M. 


Sp. gr. of KNO a +Aq at 17.5° containing: 

10 20 30 40% KNO a , 

1.049 1.126 1.208 1 295 


50 60 70 74.6% KNO a 

1.377 1 491 1 599 1.646 

(Oswald.) 


100 g. H a O at 13.5° dissolve 18 g. KNO a + 
.36 g. AgNO a ; at 25°, 23 1 g. KNp a +5.3 g. 
.gNO a with excess of AgNO a . 

100 g. H a O at 13.5° dissolve 276 g. KNO a + 
6.3 g. AgNO a ; at 25°, 279 g. KNO s +39.3 g. 
,gNO a with excess of KNO a . (Oswald.) 

See also under AgNO a . 

Very sol. in liquid NH a (Franklin, Am 
Ch J. 1S98, 20. 829.) 

Deliquesces m 90% alcohol; insol. in cold 
94% aloohol. More sol m H 2 0 than KN0 3 , 
but less sol in alcohol. (Fischer.) 

Ppt. from its cone. aq. solution by the 
addition of methyl alcohol Addition of 
ethyl aloohol to a cone. aq. solution of ICNO a 
causes separation into two layers, of whioh 
the lower aq. solution contains 71 9% KNO a 
while iiie upper alcbholia layer contains 6.9% 
KN0 2 . (Donath, Ch. Z. 1911, 36. 773.) 

Very si sol. m acetone (Krug and M’El- 
roy, J, Anal. Ch. 6. 184.) 
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Insol m acetone, Utfdmann, C C. 1899, 
II. 1014; Naumunn, B. 1904, 37. 4329.) 

Insol in methyl acetate, i Neumann, B. 
1909, 42. 3790); etlivl acetate. (Nauinann, 
B. 1904, 37. 3002.) ' 


Solubility in H 3 0 at t°. 


t" I % AkNOj 


1 0.1589 

15 0 2752 


Potassium rhodium nitrite, OKNOs, 
Rb,<NO,)«. 


25 0.4125 
35 0.6010 
51 1.0240 


«bVc Rhodonitrite, potassium. 


60 


1 3625 


Potassium ruthenium nitrite. 

See Ruthenonitnte, potassium. 


(Creighton and Ward, J. Am. Chem. Soe. 
1915, 37. 2335.) 


Potassium silver nitrite, ICNOj, AgXOa+ 

JiHsO 

Cornpletelv sol. in a little H»0, but deeomp. 
by more II s O. Sol. tn IvNO»4-Aq without 
deeomp. Insol. in alcohol. (Lang.) 

Potassium strontium nitrite, 2 KNOa, 
Sr(NO s )s. 

Sol. in II.O; insol. m alcohol. (Lane, Poge. 
118. 293.) 


Solubility in AgN0 3 +Aq at 18°. 


AgNOa d 
por I 


0 0026 
0 0052 
0.0103 
0 0207 
0 0413 
0 OS27 


0.0207 

0.019S 

0.0190 

0.0169 

0.0144 

0.0117 

0.0096 


Potassium zinc nitrite, 2KNOa, Zn(NO a )a+ 

HaO. 

Deliquescent Easily sol in II 2 0. (Lang, 
J B. 1862. 101 ) 

K 3 Zn(NOa) s +3H a O Very hydroscopic 
Deeomp. by H a O (Rosenheim, Z. anorg. 
1901, 28. 174 ) 


(Abegg and Pick, B. 1905, 38. 2573.) 

1 1. 0.2-N NaNOa+Aq dissolves 4.956 g. 
AgNOa at 25°. (Ley and Schaefer, B. 1906, 
39. 1203.) 

1 1. sat. KNOa+Aq dissolves 26% AgNOa 
13 5°. (Oswald, A. oh. 1914, (9) 1. 33.) 


Rhodium nitrite with MN0 2 . 

See Rhodonitrite, M, 

Rubidium nitrite, RbNOa. 

Deliquescent; very sol. in H 8 0, si. sol in 
hot alcohol, almost insol in acetone. (Ball, 
Chem. Soe. 1913, 103. 2131.) 

Ruthenium nitrite with MNOa. 

Sir Ruthenonitrite, M. 

Silver nitrite, AgNOa 

Sol. in 120 pts cold HaO (Mitscherlich), in 
300 pts. i Fischer), and more abundantly in 
hot HaO. 

1 1. H a O dissolves 3.1823 g or 0 02067 g. 
mols. at 18°. (Naumann and Rhcker, B. 
1905, 38. 2291.) 

1 litre II 3 0 dissolves at— 

0° 0.0113 mol. AgNOa 

8° 0.0159 “ “ 

14° 0.0189 “ “ 

16° 0.0203 " “ 

18° 0.0210 “ « 

25° 0.0260 “ “ 

33° 0.0370 " 

(Pick and Abegg, Z. anorg. 1906, 61. 3.) 


Solubility tn salts+Aq at 25°. 


Snlt 

Cone ( of the salt 

G. AgNOa m 100 g. 
of solution 



0 4135 

AgNO, 

0 0025S 

0 00588 

0 01177 

0 02355 

0 01710 

0 3991 

0 3735 

0 3432 

0 2943 

0 2498 

KNOa 

0.00258 

0 005S8 

0 01177 

0 02355 

0 04710 

0 3974 

0 3820 

0 3560 
0.3119 
0.2765 

(Creighton and Ward, J. Am. Chem. Soe 
1915,37. 2336.) 


See also under KNOa. 

AgNOa +NaNO a . 

1 1. 0.02 N-NaNOa+Aq dissolves 3.185 g. 
AgNOa at 25°, 0.2-N NaNO., 3.016 g. AgNOa 
(Ley and Schaefer, B 1906, 39. 1263.) 

100 g. H a O sat. with AgNOa and Sr(NO a )» 
contaip 10.9 g. AgNOa and 78.3 g. Sr(NO s )j 
at 14°. (Oswald ) 


1 I. HaO dissolves 


.009 g. AgNO, 


at 21°. 



NITRITE, SODIUM 


Very sol. an liquid NH 3 . (Franklin, Am 
Ch J. 1898, 20. 829.) 

Insol in alcohol. 

Sol in acetone. (Eidmann, C. C. 1899, 
II 1014; Naumann, B. 1904, 37. 4328.) 

100 pts. acetonitrile dissolve 23 pts. at ord 
temp.; 40 pts. at 81.6°. (Scholl andSteinlcopf, 
B. 1906, 39. 4393 ) 

SI. sol. in methyl acetate. (Bezold, Dis- 
sert 1906.) 

Insol. in ethyl acetate. (Hamers, Dissert. 
1906; Naumann, B. 1910, 43. 314 ) 

Silver sodium nitrite, AgNOs, NaNOs. 

Completely sol in a httle H 2 0, but decomp, 
by more H a O. (Fischer.) 

+MH a O. (Oswald, A. oh. 1914, (9) 1. 
76.) 

Silver nitrite ammonia, AgNOs, NH 3 . 

SI. sol. in HsO; less sol. m alcoho.l; nearly 
insol m ether. (Reychler, B. 16. 2425.) 
AgNOs, 2NH S . (Reychler.) 

AgNOj, 3NII 3 . Deliquescent. Sol mH 2 0. 
(Reychler.) 

Sodium nitrite, NaNOs. 

Not deliquescent. Very sol. m H 2 0. 

More sol. in H a O than NaNOs, but less in 
aloohol. 

6 pts. HsO dissolve 6 pts. NaNOs at 16°. 
(Divers, Chem Soc. 1899, 76. 86.) 

100 g, H a O dissolve 83.26 g. NaNOs at 15°. 
(Niementowski and Roszkowski, J. phys. Ch. 
1897, 22. 146.) 

100 pts. H 2 0 dissolve at' 

0° 10° 20° 30° 40° 

73 78 84 91.5 9S 6 pts. NaNOs, 

60° 60° 70° 80° 

107 116 125.6 136 pts. NaNOs, 

90° 100° 110° 120° 

147 160 5 178 198 5 pts. NaNOs. 

B-pt. of sat. NaNOs+Aq =128° at 761.6 
mm. pressure. Sat. solution at 20° has a sp. 
gr. = 1.3685. (Oswald, A ch. 1914, (9) 1. 
69) 

Solubility m NaNO s +Aq at t°. 


100 pts H 2 0 dissolve 


41.7* 
46.8 
55.4 
74 2 


Solubility in NaNOs+Aq at t°. — Continued. 


MaNCh 


84.75 
81 1 
79 7 
73 8 
73 1 
64 2 
46 8 
21.6 
0 


108.8 

107.9 

104.3 

101.8 


44 2 
27 2 
14.7 


120 7 
111 5 
108 5 
107 8 

78.3 
49 5 

28.4 
14.7 


137 1 
125 7 
122 7 
122 6 


149.7 
141 2 
134 6 
133 3 
60.2 


153.3 
148.8 

142.4 

100.0 


9 6 
23 5 
50 S 
54.5* 
56.7 
62 8 
74 7 
89 3 


0 

6 7 
20 6 
34.5 
43.2 
62 6* 
82 0 
88 0 
92 9 
101 4 


104 1 

113.4 

121.4 


101 0 * 
111 6 
121 0 
131 7 


57 6 
107 8* 
130 6 
145.0 
163.5 


* Both salts in solid phase. 

(Oswald, A. ch. 1914, (9>1. 71.) 



NITRITE, STRONTIUM 


Solubility in H 2 0 is decreased by presence 
of NajSOj 100 pts. HaO dissolve 11.8 pts. 
NajSOi +0*3.9 pts. NnNOj. (Oswald.) 

Very sol. in liquid NH a . (Franklin, Am 
Ch. ,1.-1898,20.829.) 

Neither dissolved nor attaekcd by liquid 
NOj. (Franklund, Chcin. Soe. 1901, 79. 
1301.) 

Sol. m warm 90% alcohol. (Ilampe, A. 
128. 330.) 

100 pts. absolute methyl alcohol dissolve 
4.43 pts. at 10.5°; 100 pts. absolute ethyl! 
alcohol dissolve 0.31 pt. at 19.5°. (de Bruyn, 
Z. phys. Ch. 10. 783.) 

Ins'ol. in methyl acetate. (Neumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Strontium, nitrite, Sr(NO a ) 2 . 

Very sol. in H«0, and very si sol. in boiling 
alcohol. (I-ana, Pork. 118. 2S7.) i 

Easilv sol, in 90% alcohol. (Hampe, A. 
128.310) 

+II»0. Hydroscopic. 100 ccm. of the 
sat. solution contain 62.83 g Sr(N0 2 ) 2 +H 2 0 
at 19.5°. (Vogel, Z. anorg. 1903, 35. 393.) 

100 pts. IiaO dissolve af 
0° 10° 20° 30° 

5S.9 67.6 75 5 84 pts. Si(N0 2 )a+H 2 0, 

40° 50 60° 70° 

94 105 116 130 pts. Sr(N0 2 )»+H 2 0, 


145 


162 


Bpt. of sat. solution is 112.5° at 763 
pressure. The sat. solution at 19° contains 
39 3% Sr(NOa) 2 und has sp. gr. at 1070 ° 
1.4401, (Oswald, A. ch. 1914, (9) 1. 64) 
Solubility in alcohol 100 com. of the solu- 
tion m 90% alcohol contain 0.42 g. Sr(NO a ). 
+H 2 0 at 20°. 100 com. of the solution m 
absolute alcohol contain 0.04 g. Sr(NO.)a+ 
HaO at 20°. (Vogel, Z. anorg. 1903, 36. 393 ) 


Nitroxyl bromide, N0 4 Br. 

Decomp, spontaneously or with H 2 0. 
(Hasenbach, J pr. (2) 4. 1.) 

Does not exist. (Fidhlioh, A. 224. 270.) 

Nitroxyl chloride, NO a Cl. 

Decomp, by HaO without evolution of gas. 
Probably does not exist. (Geuther, A. 245. 
1 .) 

Nitroxyl fluoride, N0 2 F. 

Absorbed by PI a O with formation of HNO a 
and IIF. Decomp. by HaO, alcohol, and 
ether. (Moissan and Lebeau, C. R. 1905, 
140. 1624.) 

Nitroxypyrosulphuric acid, 

(H0)S 2 0 8 (N0 8 ), h 2 o. 

Very deliquescent. Sol in 1+0 with do- 
comp. (Weber, Pogg. 142. 602.) 

Nitryl chloride, N0 2 C1. 

Ser Nitroxyl chloride. 

Octamine cobaltic compounds. 

The formula' of the following octonune 
cobaltic compounds should be reduced one- 
half, and they should be classed with the 
tetramine cobaltic compounds. (Jorgensen, 
Z. anorg. 2. 279.) 

Octamine cobaltic carbonate, 
Cu 2 (NH 3 J 8 (C0 3 )„+3H 2 0. 

Easily sol in H>0. (Vortmann and Blas- 
beig, B. 22. 2654.) 

Sec Carbonatotetramme carbonate. 
Co 2 (NH 3 ) 8 0 3 (C0 3 ) 4 +3H a O . Rather diffi- 
cultly sol. in H 2 0. 

chloride (?), Co 2 (NH 3 ) s (OH) 2 C++ 

2H a O. 

Pot. 

Co 2 (NII 3 ) 8 (OH) 2 Ci<, 2HgCL 
Co 2 (NH 3 ) 3 (OH) 2 Cl 4 , PtCb+H 2 0. (Vort- 
mann and Blasberg, B. 22. 2054.) 


Thallous nitrite, T1N0 2 . 

Sol in H 2 0. Ppt. from solution m H a O 
by absolute alcohol (Vogel, Z. anorg. 1903, 
86. 404.) 

Very sol in H a O; insol in alcohol (Ball, 
Chem. Soc 1913, 103. 2131.) 

Zinc nitrite, basic, 2ZnO, N 2 0 3 . 

(Hampe, A. 126. 334.) 

Zinc nitrite, Zn(N0 s ) 2 +3H 2 0. 

Deliquescent. Sol. in H a O and alcohol. 
(Lang, J. B. 1862. 99.) 

Nitrous oxide, |N t O. 

See Nitrogen monoxide. 


mercuric chloride, Co 2 (NH 3 ) 8 Cln, 

3HgCl 2 +H 2 0. 

Co 2 (NH 8 )«,Clo, HgCl 2 Difficultly sol, m 
cold fi 2 0, decomp. on wanning (Vortmann.) 

chlorosulphite, Co 2 (NH 3 ) 8 (S0 3 ) 2 C1 2 

+4H 2 0, 

Sol. m H 2 0 (Vortmann and Magdeburg, 
B 22.2635.) 

— chromate, 

Co 2 (NH 3 ) 8 <Cr0,) 3 (H a 0) 2 +2H 2 0. 

Sol. in H 2 0 or acetic acid, 

+8HjO. Sol in wrarm H 2 0 or acetic acid. 
Co 2 (NH 3 ) 8 (Cr 04 ) 2 Cr 2 0 ,(H 2 0 ) 2 +H 2 0 . Eas- 
ily sol in fi 2 0, from winch it is precipitated 
by dil. HN0 3 +Aq. (Vortmann, B. 16. 5895.) 
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Octamme cobaltic nitrate, Co 2 (NH 8 ) 8 (N0 3 )» 
+2H 2 0 

Sol m H 2 0, precipitated by cone HNO a + 
Aq (Vortmann.) 

mtratocarbdnate, 

Co 2 (NH 8 ) a (N0 3 ) 8 (C03) 2 +H 2 0. 

Less sol than other octamme carbonates. 
(Vortmann and Blasberg, B 22. 2650.) 

See Carbonatotetramine cobaltic nitrate. 

purpureochloride, 

Co 2 (NH s ) 8 C1 0 (H 2 O) 2 . 

Easily sol. in H 2 0; partly precipitated from 
aqueous solution by cone HCl+Aq. (Vort- 
mann, B, 10. 1451.) 

= Chlorotetramme cobaltic chloride, 
C1 Co(NH 3 )4(OH 2 )C1 2 , wich see. (Jbrgen- 
sen, J pr. (2) 42. 211.) 

purpureomercunc chloride, 

Co s (NH,)bC 1.(H 2 0)., 6HgCl 2 . 

SI. sol m cold, easily m hot H a O. (Vort- 

=Clilorotetramine cobaltic mercuric chlo- 
ride, (Jorgensen, J pr. (2) 42. 211.) 

purpureomercuric hydroxychloride, 

Co 2 N 8 H 10 (HgCl) 4 (HgOH)4Cl«. 

Ppt. (Vortmann and Morgulis, B 22. 
2647.) 

CojNsH^HgOH^Cl,, (V andM.) 
Co 2 N 8 Hns(HgOH) 8 Cl 4 (OH) 2 . (V.andM.) 

— purpureomercunodide, basic, 

Co 2 N s Hi 8 (HgOH) e I 8 
(Vortmann and Borsbach, B 23. 2805 ) 

purpureochloroplatmate. 

Very si sol. in H 2 0, (Voitmann ) 

= Chlorotetramme cobaltic chloroplatmate, 
ClCo(NH 8 )4(OH s )PtCl6-|-2H 2 0. (Jorgensen, 
J. pr. (2) 42. 215.) 

roseochlonde, Co 2 (NH 8 ) 8 C1»(H 2 0) 2 

+2H s O, or 4H 2 0. 

Sol m H 2 0. (Vortmann, B 15. 1891.) 

See Roseotetramine cobaltic chloride. 

roseomercuric chloride, 

Co 2 (NH 8 )sCWH 2 0) 2 , 0HgCl 2 +3H 2 O. 
Ppt. (Vortmann ) 

— - — roseomercuric hydroxychloride, 

CojN^otHgClMHgOH^CI,,. 

(Vortmann and Morgulis, B 22. 2647 ) 
Co 2 N 8 H le (HgOH) 8 Clfl. (t. andM.) 
Co ! N 8 Hio(HgOH) 8 Cl4(OH) 2 . (V. and M.) 

roseomercuric iodide, 

Co 2 NsH 21 (HgI) 8 I 8 I 

Ppt Sol in HC1 or HNO a . (Vortmann 
and Borsbach, B. 23. 2806.) 


Co 2 N sH 2 o(HgI) 4 I 8 Ppt. (V. and B ) 
Co 2 N 8 H 20 (HgI)4l4fOH) 2 Ppt. (V andB.) 

Octamine cobaltic sulphate, 

Co 2 (NH 8 ) g(OH) 2 (S0 4 ) 2 +3H 2 0 . (7). 

Insol. in H 2 0 or dil. H 2 S0 4 +Aq. Sol. in 
moderately cone HCl+Aq. (Vortmann and 
Blasberg, B. 22 2653.) 

Co 2 (NH 8 ) 8 (S04) 8 +6H 2 0. Sol. m H 2 0. 
(Vortmann.) 

+4H 2 0. Easily sol m H 2 0. 

See Roseotetramme cobaltic sulphate. 

sulphatocarbonate, 

Co 2 (NH 3 ) 8 S04(C0 8 ) 2 +3H 2 0. 

Sol. in H 2 0. (Vortmann, B 10. 1458 ) 

See Carbonatotetramine cobaltic sulphate. 
Co 2 (NH 8 ) 8 (S0 4 ) 2 C0 8 +4H 2 0 Sol mH s O. 
(Vortmann and Blasbeig, B. 22. 2050.) 

ammonium sulphite. 

Co 2 (NH 8 ) 8 (SO 8 NH4) 8 +10H 2 O 
See Octamine cobaltisulphite, ammonium^ 

Octamine cobaltisulphurous acid. 

Ammonium octamme cobaltisulphite, 
Co 2 (NH 8 ) 8 (S0 8 NH4)o+10H 2 0. 

Sol. in H 2 0. (Vortmann and Magdeburg, 
B 22 2632 ) 

■Co 2 (NH 8 j 8 (S0 8 ) 2 (S0 8 NH4) 2 +4H 2 0. 

Ammonium barium , 

Co 2 (NH 8 ) 8 (SO 8 ) 0 Ba 2 (NH«) 2 +7H 2 O 
Ppt. (V.andM.) 

Barium , Co2(NH 8 )s(S0 8 )oBa 8 + 

7H 2 0. 

Ppt (V and M ) 

Cobaltic , 

Co 2 (NH 8 ) 8 (S0 8 ) 8 Co 2 -fs36H 2 0, and 
24H 2 0. 

Luteocobaltic , 

Co 2 (NH 8 ) 8 (S0 8 ),(NH,) x2 Co 2 +8H 2 0. 

Ppt. (V.andM.) 

Octamine iridium chloride, 

Ir 2 (NH 8 ) 8 C]«. 

Very sol. in H 2 0 (Palmaer, B. 22. 16.) 

Octamine iridium chlorosulphate, 
Ir 2 (NH 8 ) 8 Cl4S04+4H 2 0. 

(Palmaer.) 

Osmiamic acid, H 2 N 2 0s 2 0 8 , or 
H 2 N 2 0 sj0 6 (?). 

Known only in aqueous solution, whioh is 
| unstable 



032 


OSMIAMATE, AMMONIUM 


Ammonium osmiamate. 

Easily sol. in H a O or alcohol. fFritzsche 
and Struve, J. pr. 41. 97.) 

Barium osmiamate, BaN-QssOs. 

Moderately sol. m II»0. 

Lead osmiamate. 

Ppt. Sol, in acids without decomp. 

Lead osmiamate chloride. 

Ppt. 

Mercurous osmiamate. 

Ppt. 

Mercuric osmiamate. 

Ppt. 

Potassium osmiamate, K s N a Os 2 Oj, or 
KsNjOSaOo 

SI. sol. in cold, much more easily m hot 
HsO. SI. sol. in alcohol. Insol, m ether. 

Silver osmiamate, AgjNsOsaOs. 

Extremely si. sol. in H2O or cold HNOs-f 
Aq. Sol. in NlIiOH+Aq. 

Sodium osmiamate. 

Easily sol. m HsO or alcohol. 

Zinc osmiamate, ZuN*OssOi. 

Decomp, by HsO. Nearly insol. in NH,OH 
d-Aq. 

Osmic acid, HsOsOs 
Stable m II 5 0 containmg alcohol Sol. in 
HNOj or HCl+Aq. Not attacked by H 2 SOi 
+A q. (Moraht and Wtschin, Z. anorg. 3. 
153.) 

100 g, HsO dissolve 5.88 g. HiOsO< at 15°. 
(Squire and Cains, Pharm. J. 1905, 74. 720.) 

Attacked by liquid NH S (Gore, Am Ch. 
J. 1898, 20. 828.) 

Barium osmate, BnOs0 4 +HaO. 

Insol. in H a O. (Claus, Pogg. 66. 205.) 

Calcium osmate, CaOsO.. 

Insol. in H a O. (Fremy, J. pr 33. 411.) 

Lead osmate. 

Insol. in HsO. (Fremy.) 

Potassium osmate, K,0sO4-(-2H s O. 

SI. sol. in cold, much more sol. in hot HsO, 
but is decomp, thereby, SI. sol. in KNOs+ 
Aq. Insol. in dU, or cone, alcohol and ether, 
Fremy, A. ch, (3) 12. 516.) 

Insol, in cone, saline solutions. (Gibbs, 
Am. J. Soi. (2) 31. 70.) 


Sodium osmate, Na 2 OsOi. 

Sol in H a O; insol in alcohol and ether. 
(Fiemy, l. c.) ' 

Porosmic acid. 

See Perosmic acid. 

Osminitrous acid. 

Ammonium osminitnte, (NH 4 E0 s(N02)d+ 
2H.O 

Sol. in HjO. Decomp when solution is 
warmed. (Wmtrobevt, C. R. 1905, 140. 586.) 

Barium osminitrite, BaOs(N0 2 )n. 

+HsO; +41I'jO, (Wmtrebert.) 

Calcium osminitrite, CaOs(NOs)s+4HsO. 
(Wmtrebert.) 

Magnesium osnunitrite, Mg0s(N0 2 ) 5 + 
4HsO. 

(Wmtrebert.) 

Potassium osminitrite, KsOs(NO a )5 
Very hygroscopic. Very sol in II s O. 
Decomp, by HC1, HBr and HI. (Wmtrebert, 
A. ch. 1903, (7) 28. 135.) 

Silver osminitrite, AgsOs(NOs)s+2HsO. 

81. sol. m H 2 0 with partial deoomp (Wm- 
trebert, C. R. 1905, 140. 586.) 

Sodium osminitrite, Na a Os(NO a )B-|-2HjO. 

Sol m HsO. (Wmtrebert ) 

Strontium osminitrite, SrOs(NOs) e +2H a O. 
(Wmtrebert ) 

Zinc osminitrite, ZnOs(NOs)«-f}^HsO. 
(Wintrebert ) 

Osmyloxynitrous acid. 

Ammonium osmyloxynitrite, 
(NH4)sOs0 8 (N0 a ) 3 . 

Decomp, by boiling cono. HC1 and by KOH 
+Aq. (Wmtrebert, A. ch. 1903, (7) 28. 107.) 

Barium osmyloxynitrite, BaOs0 3 (NO a )s+ 
4H a O. (Wintrebert.) 

Potassium osmyloxynitrite, KsOb0 3 (N0 3 )s+ 
3HsO. 

SI. sol. in coid H a O. Aqueous solution de- 
oomp slowly. Sol. with decomp, in dil. KOH 
+Aq. (Wintrebert.) 

Silver osmyloxynitrite, Ag s OsO a (NOs)s+HsO. 
(Wintrebert.) ' 



OSMIUM OXIDE 


Strontium osmvloxynitnte, SrOsO a (NO a )s-|- 
3H 2 0. (Wmtrebert.) 

Osmylnitrous acid. 


Osmium let) ochloride, OsClj 
Sol m a little H«0, but decomp. by further 
; addition of that solvent Sol in cone HC1+ 
Aq 


Potassium osmylnitnte, KjOsOifNOj),. 

Decomp. by II 2 0 and by excess of K0H4- 
Aq. (Weinland, A. ch 19C3, (7) 28. 64.) 

Osmisulphurous acid. 


Osmium bichloride with MCI. 
See Chlorosmite, M. 

Osmium leirachloride with MCI. 
See Chlorosmate, M. 


PotassiumoOsmisulphite. [Os(H a O)(SO,).]K„ 0sm ium sodium chloride, Na 2 0sCl 8 +2H a 0. 
pp.. ,E ”“- 


Potassium hydrogen osnusulphite, 

[Os a (H a O) (SO.JulKuHj+eHjO. 

Sol. in H a O without decomp. (Rosenheim.) 
[Os(SOs)o] K a H a +2H a O. Sol. m H a O with- 
out decomp (Rosenheim.) 

Sodium osmisulphite, [Os(SOj)o]Nas+8H a O. 
Only si. sol. m H a O. 
[Os(H a O)(SOa) t ]Nao+4H a O. Ppt. 
[0s0(S0 3 ) 4 ]Na 8 -|-3H a 0. Ppt. (Rosen- 
heim ) 

Osmium, Os. 

When finely divided and not ignited to a 
very high temperature, Os is sol. in HNO a + 
Aq or aqua regia. When ignited it is not at- 
tacked by any acid 

Insol in liquid NH 3 , (Gore, Am. oh. J. 
1898, 20.. 828) 

Osmium ammonium comps. 

See— 

Oxyosmium amine comps., OsO(NH») a X. 
Oxyosmiumdiamine comps., 0s0 3 (NH 3 ) 4 X a . 

Osmium bromide with MBr. 

See Bromosmate, M. 


Osmium Mrafluoride, OsF 4 . 

Sol. m H a O. (Ruff, B 1913, 46. 948 ) 

Osmium teafluonde, OsF, 

Decomp. by H a O and oonc. H 2 S0 4 Sol in 
NaOH+Aq. (Ruff, B. 1913, 46. 945.) 


Osmium ociofluoride, OsF 8 
Sol. in H a O, but is somewhat hydrolyzed 
_ il. m cone H 2 S0 4 with decomp Sol in 
NaOH+Aq (Ruff, B 1913, 46. 944 ) 


Osmium moreohydroxide, OsO, sH 2 0 
Insol. m H a O. SI. sol. m ICOH+Aq 
Slowly but completely sol. in acids. (Ber- 
zelius.) 


Osmium dihydroxide, OsO a , H a O. 

Sol. m HCl+Aq while still moist. Insol. 
n a S0 4 oi HNOj+Aq. 

+2Hj0. Sol. in HC1. HNO s . or H 2 S0 4 + 
Aq while still moist (Claus and Jacoby,) 


Osmium sesquihydroxide, 0s a 0 8 H 3 . 

Sol. m aoids, and partly sol. in KOH+Aq. 
(Claus and Jacoby ) 


Osmium dichlonde, OsCl a . 

Deliquescent. Sol, in little, but decomp. by 
more H a O, with pptn. of Os. Sol. in cone, 
alkali chlorides +Aq with combination and 
partial 


insoi. m U 2 U. insoi m nui ana n a su 4 . 
SI. sol m HNOs and aqua regia. Slowly sol. 
m strong alkali Insol. m liquid Cl a . Insoi. 
in alcohol and formaldehyde (Ruff, Z. anorg. 
1910, 66. 455.) 

Osmium trichloride, OsCl 3 . 

Hydroscopic. Sol, m cone. H a S0 4 , HC1 and 
cone. HNO a . Sol in alkali and in NH 4 OH. 
Insoi. in liquid Cl 2 . Easily sol. in alcohol. 
SI. sol. in ether. (Ruff, Z. anorg. 1910, 66. 
463.) 

+3H a 0. Sol. in H 2 0. (Moraht and Wis- 
chin, Z. anorg 3. 153.) 


decomp. (Berzelius.) 
in alcohol and ether. 


Osmium iodide, OsI 4 . 

Extremely deliquescent. Sol. m H 2 0 of 
alcohol, but solution is unstable. (Moraht 
and Wisohin, Z anorg. 3. 153.) 

Osmium potassium mtrosochlonde, 
K a Os(NO)Cl s . 

Stable in aqueous solution Only si. at- 
tacked by hot HN0 3 . (Wmtrebert, A. eh. 
1903, (7) 28. 132.) 

Osmium monoxide, OsO. 

Insol. in H a O or aoids. (Claus and Jacoby.) 

Osmium dioxide, OsO a . 

Insol. in H a O or aoidB. 

Osmium sesquioxide, Os 2 O a . 

Insol. m acids. (Claus and Jacoby.) 



OSMIUM OXIDE 


Osmium trioxide, “ Osnuc acid,” OsO a . 
See Osmic acid. 


Osmium oxide, “ Perosmic acid,” Os0 4 . 

Slowly but abundantly sol m I [ 2 0 Sol in 
alcohol and other with gradual decomposition. 
Sol. m NlI ( OII-|-Aq, the solution undergoing 
decomposition on heating 

Osmium oxide ammonia, OsO», 2NH a -|-H 2 0 
See Oxyosnuumamine hydroxide. 

Osmium oxysulphide, OSJS 7 O 5 + 2 H 2 O. 
Unstable. 

OsSOa+DiHjO Insol m H,0. (v. 

Moyer, J. pi. (2) 16. 77.) 

Oh; 0 2 S : +H ;0 Deeomp and dissolved bv 
HNO S) HC1, or H 2 S0 4 +Aq. (Moraht and 
Wischm, Z. nnorg 3. 153.) 

Osmium sulphide, OsjS 3 (?). 

( Berzelius ) 

Mm Launle Insol in all acids, even in 
aqua regia. 

Osmium disulphide, OsS 2 . 

SI. sol. m H s O; not more sol m alkali 
hydrates or carbonates+Aq Insol. m al- 
kalies after dning (Fremy, A ch (3) 12. 
521 ) 

Osmium tdinsulphide, OsSi+rHaO. 

Insol. in alkali sulphides, eaibonates, oi 
hydi oxides +Aq Sol, in cold dll HN0 3 + 
Aq. (Claus. j 


Osmyl potassium chlonde, K 2 0s0 2 CI 4 . 

Very sol in H s O, Solution is stable only 
in the presence of n small amt. of HC1. De- 
comp by hot cone. IIC1. 

d-2H 2 0. As the anhydrous salt. (Wmtre- 
hert, A. eh. 1903, (7) 28. SC ) 

Osmyl cfe'tetramine comps. 

See Oxyosmium diamine comps. 

Oxamidosulphonic acid. 

See Hydroxylamine monosulphonic acid. 

Oximidosulphonic acid. 

See. Hydroxylamine disulphonic acid. 

Oxyamidosulphonic acid. 

See Hydroxylamine sulphomc acid. 

Oxyammonium salts. 

See Hydroxylamine salts. 

Oxycobaltamines, acid comps. 

UMaquenne, C It 96. 344.) 

Are anhydrooxyeobnltamine comps , which 
see. (Vortmann, M. eh 6. 404 ) 

Oxycobaltamine chloride, 

CosfNH.hoO^Cl,. 

(Vortmann, M ch 6. 404.) 
Cos(NH s )io0 2 C1i, HC1+3H 2 0. Is anhy- 
diooxy cobalt amine chloride, which see. 


Osmocyanhydric acid, H 4 Os(CN)i. 

Easily sol. m H s O and alcohol. Insol in 
other (Martins, A. 117. 361.) 

Barium osmocyanide, Ba 2 Os(CN)o+6II 2 0. 
Easily sol. in II 2 0 and dil. alcoliol. (M.) 


Barium potassium osmocyanide, 

BaK 2 0s(CN) 6 +3H 3 0 
Efflorescent. SI. sol. m cold, easdy in hot 
HoO 


Ferric osmocyanide, Fe 4 [0s(CN) B ]a-)-xH 2 0. 
Insol. in HoO. 


Potassium osmocyanide, lv 4 0s(CN) 8 -|-3H 2 0. 

Moderately sol. m boiling, less in cold H a O. 
Insol m alcohol and ether. 


Osmosyl ammonium comps. 
jS'ct' Oxyosmium amine comps. 


chloronitrate hydrochloride, 

Co 2 (NHa),o(OH)(O.OH)(N0 5 ) 2 Cl 8 , 

4HC1+3HA 

Is anhydtooxycobaltamino chloromtrate, 
which see. 


chlorosulphate, 

CoalNHaJ^^o^^fSOaja, 4HC1 
Easily decomp. 

— iodide, Co 2 (NHa)ia ( 0 (OH)) U 

SI sol in IIoO. Decomp, by much H 2 0. 
(Voitmann ) 

^nitrate, Co s (NHa) 10 (OH)(O.OH)(NOa)< 

Decomp, by H 2 0. 

Co s (NHa)io(OH)(O.OH)fNOa)i,HNO s + 

2H a O. Decomp, by H 2 0. 


Osmyl pottasium bromide, K a OsOiBr 4 + 

2HjO 

Same properties as the chloride. (Wintre- 
bert, A. ch. 1903, (7) 28. 94.) 


nitratosulphate, 

Co 2 (NHa),otOH)(O.OH)(S 04 )(NOa) 2 , 

4HNO a . 

Decomp, at once by H 2 0, 
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Verv si. sol m HjO with decomp ; more 
easily sol. m acidified H 2 0 Sol. m acids 
(Maquenne, C. R 96. 344 ) 

Co2(NHs) io ( OfOTT)') (S0 4 ) 2 +3H 2 0. 


violently by H 2 0 

Oxygen, 0 2 . 


0 0 04114 7 0 03465 14 0 03034 

1 0.04007 8 0 03389 15 0 02989 

2 0 03907 9 0.03317 10 0 02949 

3 0 03810 10 0 03250 17 0 02914 

4 0 03717 11 0 03189 18 0 02884 

5 0 03628 12 0.03133 19 0 02858 

6 0 03544 13 0 03082 20 0 02838 

(Bunsen s Gasometry ) 

Coefficient of absorption of O by H 2 0 = 
0.04115-0.0010899t+0 000022563t 2 (Bun- 
sen and Pauli, A 93. 21.) 

Coefficient of absorption of O in H 2 0 at 
6,4° =0 041408; at 12 6° =0.036011 (Timofe- 
jew, Z, phys Ch 6. 148.) 

Absorption of O by H 2 0 /3,= “solubility," 

i o , the amount of gas (reduced to 0° and 
760 mm ) which is absorbed by 1 vol of 
the liquid when the barometer indicates 
760 mm. pressure; (3 = coefficient of ab- 
sorption, i. e , amount absorbed by the 
liquid when the pressure of the gas itself 
without the tension of the liquid amounts 
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Absorption of () bv HaO at t° and 760 re 
/3= coefficient of ahsmption. 


Solubility in H 2 0 at various pressures, 

V = volume of tbe absorbing liquid 
P=Hg-pressure in meties. 

X= coefficient of solubility. 


0 04961 
•MS 
1720 
4606 
4490 
4389 
42 SO 
41S0 
4089 
3094 
3903 
3810 
3732 
3051 
3573 
3497 
3425 
3357 


3171 

3114 

3059 


0 03000 
2950 
2904 
3853 
2808 
2702 
2718 
2070 
2035 
2590 
2558 
2521 
24S0 
2452 
2419 
2387 
2350 
2320 
2297 
2200 


0 02103 
2139 
2115 
2092 
2070 
2049 
2029 
2009 
1990 
1972 
1955 
193S 
1923 
1907 
1893 
1S32 
17S7 
1752 
1720 
1707 
1093, 
1084 
1079 


.Bohr and Bock, IV. Ann. (2) 44. 318.) 

Coefficient of absorption of 0 by H a O be- 
tween 0° and 30° =0.04890— 0.0013413t + 
0.00002S3t 5 — 0.00000029534t 3 (Winkler, l. c ) 
Solubility in H s O at 25° =0.03080; at 15° = 
0.03630. (Gelfcken, Z. phys Ch. 1904, 49. 
200.) 

Absorption of Oj by distilled H-0 at t° 
a = cem of O s absorbed by 1 1. of HaO at I 
t°,and 760 mm. 


49 24 
47 94 
46 05 
45 45 
44 31 
43 21 
42 15 
41 15 
40 19 
39 28 
3S 37 
37 51 
30.75 
35 98 
35 26 
34 55 
33.88 


33.21 
42 58 
32 01 
31.44 
30.91 
30 38 
29 86 
29 3S 
28 90 
28 42 
27.94 
27 51 
27 08 
26 05 
26.27 


1 28S3 
1.4970 

1 7638 

2 0838 

2 5011 

3 0402 

3 8675 

4 2504 

4 6301 

5 1360 

5 0973 

6 1857 

6 7343 

7 3051 

7 7138 

8 1406 


3 2883 

3 9133 

4 2720 

4 6905 

5 0559 
5.6141 

6 0120 

6 5687 

7 1056 
7 4729 


0 02938 
0 02935 
0 02939 
0 02931 
0 02928 
0 02909 
0 02886 
0 02872 
0 02855 
0 02832 
0 02818 
0.02797 
0 02772 
0 02741 
0 02729 
0 02708 


0 02848 
0 02849 
0 02846 
0 02S42 
0 02845 
0 02847 
0 02831 


0 02785 
0 02776 
0 02762 
0 02749 
0.02734 
0 02719 
0 02687 
0.02676 
0 02645 


23.30 
83.02 
22.75 
22.49 
22 24 
22.00 
21.77 
21 55 
21 34 
21 14 
20 05 


fCassuto, Phys. Zeit 1904, 6. 236.) 

Solubility of O in H 3 0 at 25° =0 0294 
fFmdlay and Creighton, Bioch. J, 1911, 6. 
294) 

Coefficient of absorption for H 2 0 =0.03398 
at 15°; 0.03375 at 15.3°, 0.03330 at 16.2°. 
(Mllller, Z. phvs Ch. 1912, 81. 494.) 


(Fox, Trans. Faraday Soc. 1909, 6 . 74.) 
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Solubility m H 2 0 at t° 
l 7l ,o = solubility of atmospheric 0 2 in H a O at 
760 mm and t°. 


0 10.26 13 7 51 

1 9 99 14 7 36 

2 9 73 15 7 21 

3 9 48 16 7 07 

4 9 25 17 6 93 

5 9 02 18 6 80 

0 8 80 19 6 67 

7 8 59 20 6 55 

8 8 39 21 6.43 

9 8 20 22 6 32 

10 8 02 23 6 21 

11 7 84 24 6.10 

12 7 67 25 6 00 

(Carlson, Zeit. angew Ch 1913, 26. 714.) 


Solubility of atmospheric 0 2 in mixtures of 
distilled H 2 0 with sea water diminishes regu- 
larly with the proportion of sea water present. 
(Clowes, J Soc Chem Ind 1904, 23. 359.) 


No. of com. of 0 2 absorbed by 1 1. of sea water 
from a free dry atmospheie of 760 mm. 
pressure. 

Cl 

per t=0° 4° 8° 12° 16° 20° 24° 28° 

1000 


0 10 29 9 26 8 40 7 68 7 08 6 57 6 14 5 76 
4 9 838 858.047.366 806 335 915 53 

8 9 36 8 45 7 68 7 04 6 52 6 07 5 67 5 31 

12 8 90 8 04 7 33 6 74 6 24 5 82 5 44 5 08 

16 8.43 7 64 6 97 6 43 5 90 5 56 5 204 86 

20 7 97 7 23 6 62 6 ll|5 69 5 314 95 4.62 

(Pox, Trans. Faraday Soc. 1909, 6 . 77.) 


For 0 absorbed from the air, see also air, 
atmospheric, p. 1. 


Absorption of 0 2 by acids+Aq. 

M = content m gram-equivalents per litre 
S= solubility 

HNOg+Aq. 

M S 26° s 15° 

0 492 0 03021 0 03478 

0 494 , 0 03016 0 03490 

1.00 0 02954 0 03354 

1 008 0 02963 0 03366 

1 88 0 02853 0 03175 

1 901 0 03166 


Absorption of 0 2 by acids-)- Aq . — Continued 
HCl+Aq. 

M S 25° S 16° 

0 578 0 02963 0 03431 

0 579 0 02960 0 03410 

1 170 0 02817 0 03217 

1 176 0 02833 0 03109 

1 736 0 02733 0 03069 

1 982 0 02674 0 02988 



0 489 0 02887 0 03366 

0 527 0 02875 0 03375 

0 977 0 02757 0 03210 

1 017 0 02745 0 03217 

1 896 0 02545 0 02886 

1 829 0 02577 0 02930 

2 947 0 02285 0 02584 

3 612 0 02198 0 02399 

4 961 0 02174 

5 293 0 01918 0 02067 

(Geffcken, Z pliys Ch 1904, 49. 269 ) 


Absorption of 0 2 by IlaSO^+Aq at t°. 
o= coefficient of absorption 



0 20 9 0 0310 

4 9 20 9 0 0195 

8 9 20 9 0 0155 

10.7 21 2 0 0143 

20 3 21 1 0 0119 

24 8 21 5 0.0103 

29 6 20 8 0 0117 

34 3 20 9 0 0201 

35 8 21 2 0 0275 

(Bohr, Z phys. Ch. 1910, 71. 49.) 


Absorption of 0 2 by NaOH+Aq. 
content m gram-equivalents per litre 
S= solubility. 


0 559 0 02434 0 02777 

0 601 0 02424 0 02784 

1 033 0 02020 0 02291 

1 059 0 01991 0 02262 

2 077 0 01295 0 01479 

2.089 0 01272 0 01456 
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Absorption of Oi by KOH+Aq. 

M j ^ j SI? 


0 577 

0 570 

1 157 


0 02447 
0 02435 
0 01920 
0 01914 


0.02791 

0.02791 

0.02191 

0.02181 


(Geffcken, Z. phys. Ch. 1904, 49. 270.) 


NaCl+Aq with a ohloiine content of 1,930 
per 100,000 dissolved 82.9% of the amount 
of Os dissolved by distilled H a O alone 
(Clowes, J, Soc Chem. Ind 1904, 23. 359.) 


Absorption of Oa by salts+Aq. 

M =eontent in gram-equivalents per litre. 
S *> solubility. 

Absorption of 0= by * - ffi?f +Aq. 


0 499 
0.500 
0 968 
0.970 


O 02944 
0 02922 
0 02395 
0 02377 


Absorption of 0 2 bv NaCl-t-Aq 


S 16“ 


0 530 

0 535 

1 020 
1.034 


0.02598 
0 02604 
0 02228 
0 02202 


0 03045 
0 03052 
0.02601 
0.02557 
0.01898 
0.01904 


1 921 


(Geffcken, Z. phys Ch. 1904, 49. 270.) 


Solubility of 0 2 in NaCl+Aq. 


6.50 
5.80 
5.25 
4.77 
4,39 
4 06 
3 76 


3 14 
2 84 
2 59 
2 41 
2 25 
2 13 
2 01 


f (Winkler, Z. anorg, 1911, 24. 342.) 


Solubility of Oi in KCN 4-Aq at 20°. 

% KCN 1 10 20 30 50 

Coeff, of abs. ,0.029 0.018 0 013 0.008 0.003 
(MoLaurin, J S. C. X. 1893, 63. 737.) 


1 vol. alcohol absorbs 0 28397 vol O at all 
temperatures between 0° and 24°. (Bunsen.) 


Absorption by alcohol (99.7%) at t°. 
p = coefficient of absorption; 

(3, =solubility. (Seep 635.) 


f 

P 

ft 

0 

0 23370 

0 22978 

1 

0 23296 

0 22878 

2 

0.23222 

0.22777 

3 

0.23149 

0.22675 

4 

0 23077 

0.22572 

5 

0.23005 


6 

0 22934 

0 22365 

7 


0.22260 

8 

0 22793 

0 22165 

9 

0 22724 

0 22047 

10 

0 22656 

0 21937 

11 

0 22588 

0.21827 

12 

0 22521 

0 21715 

13 

0 22455 

0.21601 

14 


0 21484 

15 

0 22324 

0 21365 

16 

0.22259 

0 21245 

17 

0 22195 

0 21122 

18 

0 22132 

0 20994 

19 

0 22069 

0 20862 

20 

0 22007 

0 20733 

21 

0 21946 

0 2O60O 

22 

0 21886 

0 20459 

23 

0 21826 

0.20317 

24 

0 21767 

0 20172 


(Timofejew, Z, phys Ch. 6. 151.) 


Solubility of Os in alcohol at 20° and 760 mm. 


wt % 

alcohol 

aba cf« 

Wt % 
alcohol 

Vol, % 
abs. Oa 

0 0 

2 98 

33 33 

2.67 

9 09 

2.78 

50 0 

3 50 

16 67 


66 67 

4.95 

23.08 

2.52 

80 0 

5 66 

28 67 

2 49 



(Lubarsch, W. Ann 

. 1889, (2) 37. 525.) 


Solubility of 0 2 in methyl alcohol at t°. 


0.31864 
0.30506 
0,29005 
0 27361 
0 25574 


0.23642 
0 21569 
0 16990 
0.11840 


(Levi, Gazz. ch. it 1901, 31, II, 513.) 


Solubility of O s m ether at 0°= 0.4235; at 
10° =0 4216 (Christoff, Z. phys. Ch. 1912, 
79. 459.) 
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Solubility of 0 2 in acetone at t° 


0 0.2997 25 0 2127 

5 0 2835 30 0.1935 

10 0 2667 40 0 1533 

15 0 2493 50 O 1057 

20 0 2313 

(Levi, Gazz. ch. it 1901, 31. II, 513.) 


Absorption of 0 2 by chloralkydrate+Aq. 

t° = temp. of the solution, 

P = % ohloralhydrate m the solution. 

(3 t° = coefficient of absorption at t°. 
ft 15° = coefficient of absorption at 15°. 

(3 20° = coefficient of absoiption at 20° 

18 3 22.9 0 02759 0,02940 

16 9 28 0 0.02690 0.02800 

15.4 30 6 0.02590 0 02560 

16 6 38 6 0 02402 0 02477 

12 8 51 3 0 02439 0.02339 

16 2 58 44 0 02350 0.02407 

15 9 70 0 0 02659 0 02710 

17 2 80 85 0 03200 0.03300 

16 9 80 9 0 03140 0 03250 

ft 20° 

20 0 16 9 0 02795 0 02796 

21 0 32 0 0 02443 0 02496 

21 0 52 9 0.02375 0 02325 

20 4 61 08 0.02390 0 02410 

21.8 65 5 0.02500 0 02580 

21 0 71 4 0 02680 0 02730 

22 2 78 0 0 03090 0 03280 

(Mttller, Z. phys. Ch. 1912, 81. 499 ) 


Absorption of 0 2 by glycerine -j-Aq 

t° = temp. of the solution 
P = % glycerine in the solution 
(3 t° = coeffi cient of absorption at t°. 
p 15° = coeffi cient of absorption at 16°. 

t° P |8 1° ft 16° 

12.2 20 5 0 02904 0.02742 

12 5 25 0 0 02654 0 02521 

14.6 37 3 0.02038 0 02022 

13 5 45.0 0 01800 0 01744 

12 4 52 0 0 01623 0 01670 

12 1 71 5 0 01010 O 00950 

13 3 88 5 0.00908 0 00886 


Absorption of 0 2 by glucose+Aq, 
t°=temp. of the solution. 

P = % glucose in the solution. 
ft t°=ooeffioient of absorption at t°. 

(3 20° = coefficient of absorption at 20°. 



21 2 10 84 0 02650 0 02690 

21 5 20 7 0 02202 0 02250 

19.9 33 8 0.01814 0 01815 

20 5 51.9 0 01378 0 01390 

21.7 58.84 0 01221 0 01250 

_____ 


Absorption of 0 2 by suorose+Aq. 
t° =temp. of the solution 
P = % sucrose in the solution. 

/3 1°= coefficient of absorption at t°. 

P 15°= coefficient of absorption at 15° 

t° P |8 t° ft 15° 

15 3 0 03375 0.03400 

16 2 0 03330 0 03397 

16 0 12 1 0.02911 0 02969 

15 6 24 38 0 02367 0 02396 

16 6 28.44 0 02113 0.02181 

15 6 42 96 0 01582 0.01600 

16.2 49 25 0 01348 0.01380 

17 2 50.0 0 01302 0.01359 

(Muller.) 

Abundantly absorbed by oil of turpentine. 
Oil of turpentine absorbs its own vol. O when 
exposed two weeks to the air, but does not 
give it off on boiling. (Brandes.) 

Absorbed by other oils, but this is decom- 
position rather than absorption, as the oils 
are oxidized, (See Storer’s Diet.) 

100 vols. arterial blood dissolve 10-13 vols. 
O. (Magnus.) 

Coefficient of absorption for petroleum = 
0 202 at 20°: 0.229 at 10°. (Gmewasz and 
Walfisz, Z pfiys Ch. 1. 70.) 

The author examined the solubility of 0 2 
and N 2 at low temp m alcohols, ethers, ace- 
tone, CHClj, petroleum, benzene and various 
inorganic liquids; at low temp, the solubility 
of the N 2 increases at the same rate as that of 
the 0 2 (Claude, C R. 1900, 131. 448.) 

Oxydimercuriammonium bromate, 
(NHg 2 OH 2 )BrO, 

(Rammelsberg, Pogg. 55. 82.) 

carbonate, (NHg 2 0H 2 ) 2 C0 3 +3^H 2 0. 

Insol. m H 2 0. Decomp by HCl+Aq only 
when cone. Not decomp by boiling KOH+ 
Aq Decomp, by KI or K 2 Srf- Aq. (Hirzel.) 
+H 2 0 As above. (Hirzel.) 


(Mttller.) 
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OxydApercuriammonium chlonde, 

(NHg;OBj)Cl. 

Is I ho iri mmommn chloride, NHg 2 Cl+ 
HjO, which see 


Iusol. m ILO, Easily sol. in dil. HCl+Aq. 
Wore difficultly sol. in very dil. H 2 S0 4 or 
IINOa+Aq. Insol m cone H 2 K0 4 . Hoi. in 
boiling NH 4 C1+Aq, or (NH 4 ) 2 S0 4 +Aq. De- 
comp hy KOH+Aq. (Schmieder.) 

chromate, (NHg 2 0H s ) a Cr0 4 . , 

Not decomp by KOH+Aq. (IILrzel, J. B 
1882. 421 ) 


tion. Easily sol in HC1. (Hirzel ) 
Composition is (NHg 2 OH 2 ) a O, 
3{(NH 4 ) s O, 2Cr 2 0 3 ] = (NHg a 0II 2 ) 2 Cr 2 0 
3(NII 4 ) 2 Cr 2 0 7 . (Hcnsgen, R t. c. 6. 187) 
Probnlilv (NHg 2 ) s Cv 2 0,, 3(NII 4 ) 2 Ci 2 0,+ 
2HjO. 


fluoride, acid, (NIIg 2 OII 2 )F, HF. 

(Fmkener, Pogg, 110. 632.) 

Probably NIIg-F, HF+HjO 


hydroxide, (NHg 2 OH 2 )OH=NHg 2 OH+ 

(Millon’s base.) SI. sol. in H 2 0, especially 
if warm. Sol. in 13,000 pts. H 2 0 at 17°, and 
1700 pts. at 80°. Insol. in alcohol or ether. 
(Gerreshenn, A. 195 . 373.) 

+H 2 0 Insol m H 2 0 or alcohol. Sc 
traces m NH 4 OH+Aq. Not decomp, by cold 
KOH+Aq; si decomp. if hot (Millon.) 


ammonium iodate, (NHg 2 0II 2 )I0», 

2NH40 S . 

Insol, in H 2 0. (Millon, A. oh. 13) 18. 410.) 


iodide, (NHg 2 OH 2 )I, 

Sol. in warm HCl+Aq. Not decomp. by 
boiling KOH+Aq. Sol. in warm KI+Aq. 
(Rammelsberg, Pogg. 48. 170.) 

Correct formula is NHg«I+{I 2 0. (Ram- 
melsberg.) 


nitrate, (NKg 2 0II 2 )N0 3 . 

Insol. in H 2 0: not decomp bv boiling 
KOH+Aq. Sol in cold HCl+Aq, from 
which it is precipitated by H 2 0. SI sol, 
without decomp in HN0 3 or H 3 SO,+Aq, 
Easily sol. in NH 4 OH +Aq. (Soubeiron ) 

Is dimercuriammomum nitrate, NHg 2 NO t , 
(Pesoi, Gazss. ch. it. 20. 485.) 

ammonium nitrate, NHg 2 OH 2 )NO», 

2nh 4 no,+ii 2 o. 

Decomp. by H s O. Kane, A. ch. 72 . 242.) 
Is dtmerouriammonium ammonium nitrate, 
NHg 2 NOj, 2NII 4 N0 j+ 2H 2 0. (Pesci.) 


Oxydtmercuriammonium oxide, 
(NHgj0H 2 ) 2 0. 

Insol in H 2 0 or alcohol; not attacked by 
boibng cone KOH+Aq Sol. in hot NH 4 NO„ 
+ Aq, NH 4 C1 '+ Aq, (NH 4 ) 2 S0 4 + Aq, 
NH 4 C 2 H 3 0 2 +Aq, (NH 4 ) 2 C 2 0 4 +Aq. (Mil- 
Ion, A. ch. (3) 18. 397.) 


mercuric phosphate, Hg(NHg 2 0H a )P0 4 . 

Insol. in HjO, Slowly sol. in hot HN0 3 + 
Aq, not decomp. by boibng with KOH+Aq, 
but by KI or K 2 S+Aq. Sol. in HCl+Aq or 
much hot (NH 4 ) 2 HP0 4 +Aq. (Hirzel.) 

mercuric sulphite, (NHg 2 0H 2 ) 2 S0 8 , 

HgSOa. 

Insol. in H 2 0. Sol in much (NII 4 ) 2 S0 3 + 
Aq. Sol. in HCl+Aq with decomposition. 
Insol. m boiling KOH+Aq. (Hirzel.) 


sulphate, (NHg 2 0H 2 ) 2 S0 4 . 

Sol. in traces in HjO. Easily sol mHClor 
HNO a +Aq. (Kane,) 

Insol. in HN0 3 +Aq. (Huzel.) 

Slowdy sol in boiling cone, H 2 S0 4 , (Hir- 
zel.) 

Insol. in cone, easily sol. m dil. H 2 S0 4 + 
Aq. (Schmieder, J pr. 75. 147.) 

Moderately sol in much (NH 4 ) 2 S0 4 or boil- 
ing NH 4 C1+Aq. Not decomp, by boilrng 
KOH+Aq (Hazel.) 

Easily decomp. by boiling with dil. KOH+ 
Aq. (Schmieder) 

Does not exist. (Pesei.) 

2NH 3 , 2HgO, S0 3 

See Lhmercun ammonium sulphate. 


Oxyinmercuriammonium chloride, 

(NHg 3 0 2 IIj)Cl (?) 

Insol. in H 2 0. 


nitrate, (NHg 2 0 2 H 2 )N0 3 . 

Sol, in cold HCl+Aq, from which it is pre- 
cipitated by NH 4 OH+Aq. Sol, in NH 4 OH+ 
Aq without decomp Not decomo. by H 2 S0 4 
or warm KOH+Aq. (Pagenstecher.) 

Does not exist (Pesci, Gazz, ch. it. 20. 
485.) 


OxyfrimercurWfainmonium sulphate, 
2NH a , 3HgO, S0 3 . 

See Tnmercuriammonium sulphate. 


Oxy/nmercurioxydimercuriammonium 
stilphate, NH 2 HgjO a>S 0<' 


Completely sol. in NH 4 C1+Aq 
(NH 4 ) 2 S0 4 +Aq. Sol. m dil. or cono. 1 
Aq, and very dil. H s S0 4 +Aq. Insol. in ! 
+Aq or cone. H 2 S0 4 . (Schmieder ) 
Does not exist. (Pesci.) 
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Oxyfeiramercuriammonium mercuric 
nitrate (?), 2(NHg 4 0 2 )N0 3 , HgN0 3 (?). 
Qompletely msol in HNO a -J-Aq. Sol. in 
warm HCl+Aq. Slowly decomp, by boiling 
IvOH+Aq. Gradually sol in hot cone. 
NH 4 NO a +Aq (Hirzel.) _ 

Does not exist. (Pesci, Gazz. eh it. 20. 
4S5.) 

Oxynitrosulphonic anhydride, 

S 2 °s<ono 2 

Sol. in H 2 0 with decomp. (Weber, Pogg. 
123.339.) 


Oxyosmiumamine hydroxide (Osmo- 
syldiamine hydroxide), 

OsO(NH 3 OH) 2 . 

Insol. m H 2 0. SI sol. m aoids Sol in 
IvOH+Aq. When moist, sol. in NH 4 OH+ 
Aq 


Oxyosmiumdmmine chloride (Osmylfeir- 
amine chloride), 0 s0 2 (N 2 H 3 C1) 2 . 

SI. sol in cold, more easily in hot H 2 0 
Insol. in NH„C1+Aq. (Gibbs, Am Ch J 
3. 233 ) 


chloroplatlnate, 0 s 0 2 (N 2 H 3 C1) 2 , PtCl 4 . 

SI. sol m H a O. (Gibbs.) 


Sodium sesgiaoxyplatisulphate, Pt 2 0 3 , 3S0 3 , 
S0 4 Na 2 +8H 2 0. 

Very sol in H 2 0. (Blondel.) 

Oxysulphantimonic acid. 

See Sulphoxyantimonic acid. 

Oxysulpharsenic acid. 

See Sulphoxyarsenic acid. 

Oxysulphazotic acid, H 4 S 4 N 2 0«= 

(SO a H) „ = N~ ( ^NO-SO a H . 

Known only in its salts. (Claus, A. 158. 
62, 194.) 

Has formula (S0 8 H) 2 N(^>N(S0 3 H) 2 . 
(Rasehig, A 241. 161.) 

Potassium oxysulphazotate, N0(S0 3 K) 2 . 

Insol. m alcohol (Fremy, A ch (3) 16. 
461.) 

According to ltaschig the formula is 
(S0 8 K) 2 N^~)N(S0 8 K) 2 . 

Very sol. in water, with rapid decomposi- 
tion. (Rasehig.) 

See also Peroxylammesulphonate, potas- 


— — hydroxide, OsO 2 (N 2 H 0 OH) 2 . 

Known only in solution 

nitrate, 0s0 2 (N 2 H8N0 3 ) 2 . 

sulphate, 0s0 2 (N 2 H s ) 2 S0 4 +H 2 0. 

(Gibbs, Am. Ch. J 3. 233.) 

Oxyphosphuretted hydrogen (?), 
P 4 H(OH). 

P 4 0 of Levemer, and Goldschmidt has this 
formula accoiding to Franlte (J. pr. (2) 36. 
341). Decomp, slowly by H 2 0 or alkalies. 
Forms potassium salt, P 4 H(OK), sol. m H 2 0. 

hydroiodide, P 4 H(OH), HI. 

Decomp at 80°. 

Sesguioxyplatisulphuric acid, Pt 2 Oa, 

3SO s , SDiHj+ll^HjO. 

Sol in H 2 0. (Blondel, A. ch. 1905, (8) 6. 
113) 

Barium scsoiuoxyplatisulphate, Pt 2 0 2 , 3SOj, 
S0 4 Ba+8H 2 0. 

Very sol. in H s O. (Blondel) 

Potassium sesouioxyplatisulphate, Pt 2 0 3 , 
3S0 3 , S0 4 K 2 +2H 2 0 
(Blondel.) 


Oxysulphotungstic acid. 

See Sulphotungstic acid. 

Oxysulphovanadic acid. 

See Sulphoxyvanadic acid. 

Ozone, 0 3 . 

Not appreciably sol. in H 2 0, (SehSnbem.) 
Imparts its taste and properties to H s O. 
(Williamson ) 

Later, Canus (B. 6. 520) found that 1000 
vols. H s O at 1-2.5° absorb 5.11 vols 0 3 (red. 
to 0° and 760 nun.). He also still later (A. 
174. 1) found, by conducting the gas for 9-12 
hours through H 2 0, that 1000 vols, H a O 
absorb a maximum of 28.160 vols 0 3 . The 
ozonized oxygen used contained 3.44 vols. 0 3 
in 100 vols. 0 2 . Since gases are absorbed in 
proportion to their partial pleasure, which is 
very small for the O a , the amount of absorp- 
tion of water for the gas is very considerable. 
Canus calculated the coefficient of absorption 
at +1° to be 0.834. 

, Ozone is not at all absorbed by H 2 0; the 
H 2 0 through which ozone had been passed 
gave no reactions for ozone. (Rammelsberg, 
B 6.603.) 

, Schdne (B. 6. 1224) corroborates Carius, 
and finds 8 81 vols to 1000 vols. H 2 0 as a 
maximum amount absorbed. 

, Sol. in H a O. (Leeds, B. 12. 1831 ) 
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HjO takes up 2 /a of its vol of 0 3 at 0° and 
760 mm. pressure and 1 o of its vol at 12°, 
or about 15 times that of oxygen at the same 
pressure and temp (Mailfurt. C' It 1804, 
119. 951.) 


Solubility m HaO at t°. I 

Ton,p 

8o K ed m 1 1 
HaO 

Wt (Urn 
gosL-oua nu\- 

tho solution 

C'nc'flieumt 
of solubility 
oft), 

0 

0 

11.8 

13 

15 

19 

27 

32 

40 

47 

55 

60 

39 4 mgr. 
34 3 

29.9 

25 9 

21 

13 9 

7 7 

4.2 

2 4 

0 0 

0.0 

61.5 ingr. 
61 

50 6 

55 1 

56 8 

55 2 

51 4 

39 5 

37 6 

31.2 

19 2 

12 3 

0 641 

0 562 

0 500 

0 482 

0 456 
0.381 

0 270 

0 195 

0 112 

0 077 

0 031 
0.000 

(M 

ailfert, G. R. 1894, 119. 9 

52.) 


Palladium, Pd 

Not attacked by H 2 0. SI. attacked by 
IIC+Aq, but Pd sponge or filings me easily 
dissolved m warm HCl+Aq, with access of 
air. IINOj+Aq of 1 2 sp. gr dissolves Pd 
slightly, but it is easily sol in HN0 3 +Aq of 
1 35 sp gr (Rose ) 

Easily sol. in aqua regia 81 sol m cone,, 
but insol in dil HI + Aq Sol m cone boil- 
ing HaSO<. Sol. in boiling FeCb+Aq. Sol. 
in HBr+Aq with a little HN0 S . 

Insol in liquid NH 3 . (Gore, Am Ch. J. 
1898, 20. 828 


Palladium ammonium compounds. 

Oipalladamine comps., Cl 2 Pd 2 (NH 3 ) 4 Cl4 
PflUadodtamme “ Pd(NH 3 )jCl 2 
Palladosamine “ Pd(NH 3 ) 2 Cl 2 


Palladium dibromide. 

Not known in pure state. 

Palladium bromide with MBr. 


Solubility of ozone in acidulated II 2 0 


See Bromopaliadite, M. 


Tetup 

Coo/hcieut 

of solubility 
of oyone 

C— .,f sob, t,, , 

30° 

0 240 

) 


0.224 

11. HaO+0 7cc. H 2 S0 4 

42.7 

0 174 

J 

49 

0 156 

1 1. II 2 O+0 9 co. 

57 

0 096 

11. " +0 3cc. 


(Mailfert.) 


0.00002 pt. by weight is sol m 1 pt. by 
weight H 3 0 at ordinary temp, and pressure 
Ladenbuig, B ISDN, 31. 2510.) 

The solution of 0 3 in H 2 0 cannot be 
brought into equilibrium, because when the 
gas is blown through the liquid, n portion is 
continually decomposed, although the con- 
centiation remains constant (Inglis, Chem. 
Soc. 1903, 83. 1012.) 

About 10 mg. ozone are sol. in 1 1. H 2 0 at 
+2°; 1.5 mg, ozone are sol. at +28°. (Mou- 
fang, C. C. 1911, H. 1074.) 

Solubility in 0 1-N II 2 S0 4 

C solution - C gas=(l,23 at 20°; 0 44 at 0°. 
(Luther, Z. Elektroehem 1905, 11. 833.) 

The absorption coefficient of the gas in 
0.1 N H s SO, solution is 0 487 (Rothmund, 
C. C. 1912. I, 1201.) 

Sol. in HjCjOi+Aq. (Jeremin, B. 11. 988 ) 

Completely absorbed by oil of turpentine 
and oil of einnamon. (Soret, A. ch. (4) 17. 113.) 


Dtpalladamine chloride, CljPd 3 (NH 3 ) 4 Cl 4 -= 

PI pj^NHsCI 

U f d< NH s CI 

Cl-Pd<r NH » cl 

Uld <NH,Cl. 


"SI, sol. in H a O. (Deville and Debray, C. R. 
SB. 290.) 


Palladium frimbromide with MBr. 

See Bromopalladate, M. 

Palladous phosphorus bromide, Pd 2 P 2 Brio. 

Pioperties as the corresponding chloride. 
(Streckor, B. 1909, 42. 1776 ) 


Palladium siibchloride, Pd 2 Cl 2 
Deliquescent. Decomp. by H 2 0, NH 4 C1, 
KI, or NH 4 OH+Aq Kane.) 

Sol. in acetone. Naumann, B 1904, 37. 
4328.) 


Palladium di chloride, PdCl 2 
Slowly but completely sol. m H 2 0 
-|-2H 2 0 Not deliquescent when pure. 
Slowly sol. in H.O, Much more sol in H 2 0 
containing HC1 

Sol. in acetone (Eidmann, C. C 1899, II. 
1014.) 

Sol. m ethyl acetate. Naumann, B 1904, 
37. 3001 ) 

Palladium dichloride with MCI. 

See Chloropalladite, M. 

Palladium fefrachloride with MCI. 

See Chloropalladate, M. 

Palladous phosphorus chloride, PdCl 2 , PC1 3 . 

Decomp, by H 2 0 into deliquescent P(OH)a, 
PdCl 2 . Decomp by alcohol. (Fink, C. R. 
116. 176.) 

Decomp. by H 2 0. Sol. in CHCl a and C e H». 
Insol. in bgi'om and CClj. (Strecker, B 1909, 
42. 1775 ) 

PdCl s , 2PC1„. Sol. in C«H 8 , and decomp. 
by H 2 0 (Fink.) 
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Palladous chloride carbon monoxide, PdCl 2 , 
2CO 

Decomp, by heat (Fmk, C R. 1898, 126. 
648) 

2PdCl 2) 3CO Decomp, by 1I 2 0 Sol. jn 
CCIi (Pink ) 

Palladium difluoride, PdF 2 
SI sol. in H 2 0 or HP +Aq SI. sol while 
moist, in NH 4 OH+Aq, insol. after drying, 
in NH 4 OH+Aq. Insol m boiling NaF or 
NaIIF 2 +Aq (Berzelius) 

Palladium hydride, Pd 2 H (?) 

Palladous hydroxide, PdO, rli 2 0 (?). 

Easily sol m acids or excess of alkali 
hydrates, and carbonates +Aq Sol. m hot 
NHiCl+Aq (Rose.) 

Insol. m Na a B 4 07, and Na 2 HP0 4 +Aq. 
(Claus.) 


Palladous oxide, PdO. 

Slowly sol m acids bv boiling. (Wohler, 
A. 174.160) 

Palladio oxide, Pd0 2 . 

Very si. attacked by acids. 

Palladopalladic oxide, 4PdO, Pd0 2 
Not attacked by aqua regia (Schneider, 
Pogg 141.628) 

Palladous oxychloride, 3PdO, PdCl«+ 
4H 2 0(?) 

Sol in dil acids (Kane.) 

Palladous oxychloride ammonia, PdO, PdCl 2 , 
6NHs(?) 

Sol. m HCl+Aq 

3PdO, PdCL, 2 NH s + 3H 2 0 (?) Ppt. 
(Kane.) 


Palladic hydroxide, Pd0 2 , rH 2 0 
Slowly sol m acids Sol in cone. HC1+ 
Aq without decomp. With dil. HCl+Aq, Cl 2 
is evolved, (Berzelius ) 


Palladous hydroxide hydroxylamine, 
Pd(NH s O) 4 (OH) 2 . 

SI sol. in H 2 0, Sol. in dil. HC1 and m dil. 
HjS 0 4 , (Zeisel, A 1907, 361. 446 ) 


Palladous iodide, Pdl 2 
Insol m H 2 0, Can be detected as a brown 
coloration in presence of 400,000 pts. H 2 0. 
(Lassaigne ) 

SI sol. mHI+Aq Easily sol mKI+Aq 
(Lassaigne, J. ch. mdd 11. 57.) 

Insol. in dil. HCl+Aq, but slightly sol. i 
salme solutions (Fresemus ) 

SI sol. in hot cone. HNOs+Aq. Sol. in 
HuSOj+Aq, Cl 2 +Aq, Br 2 +Aq, I s +Aq, an ’ 
CN+Aq, also m HCN, and MCN+Ac 
Insol. m dil. H 2 S0 4 , HC1, H 8 P0 4 , HNO s , or 
HC 2 Ha0 2 +Aq, or in the K, Na, or NH 4 salts 
of those acids Insol in CuCl 2 , ZnCl 2 , 
Pb(C 2 Hj0 2 ) 2 +Aq. Insol m KBr+Aq e 
oept m presence of a free mineral acid, but not 
HC 2 H s 0 2 , Insol in sugar or starch+Aq, 
uric acid, aloohol, ether, or oil of lemon. 
Somewhat sol. muime. Easily sol inNH 4 OH 
+Aq. even when dil , with evolution of heat 
and decomposition (Kersten, A 87. 28.) 
Insol. m alcohol or ether. 

Sol. m methyl acetate. (Naumann, B. 
1909, 42. 3790,) 


Palladous potassium iodide. 

See Iodopalladite, potassium. 

Palladium suboxide, Pd 2 0. 

Decomp, by acids into palladious salt and 
Pd (Kane, Phil Trans. 1842, 1. 276.) 

Insol in acids, even boiling aqua regia. 
(Willm. B. 26. 220.) 


Palladium selenide, PdSe. 

Insol. in HNO a and aqua regia (Rbssler, 
A 180.240) 

Palladium subsulphide, Pd a S 
Not attacked by acids except aqua regia, 
which attacks slightly (Schneider, Pogg. 
141. 630.) 


Palladium monosulphide, PdS 
Insol m K 2 0 or (NH 4 ) 2 S+Aq Sol. m 
HCl+Aq Pptd. m presence of 10,000 pts. 
H 2 0 (Fellenberg, Pogg. 60. 65 ) 

Sol. m potassium tluocarbonate+Aq, (Ro- 
senbladt, Z anal 26. 15 ) 

A sol. colloidal form was obtained m very 
dilute solution (Wmnsinger, Bull Soc. (2) 
49. 452.) 

Does not exist (Kritschenko, Z, anorg. 4. 
247.) 


Palladium disulphide, PdS 2 
HNOa dissolves out part of the S Easily 
sol. m aqua regia without separation of 5 
(Schneider ) 


Palladium sulphide with M 2 S. 
See Sulphopalladate, M. 


Palladodiamine bromide, Pd(N 2 HaBr) 2 . 
Easily sol. in H a O. 

bromopalladite, Pd(N 2 H 6 Br) 2 , PdBr 2 . 

Properties as the corresponding chloropal- 
ladite 


carbonate. 

Sol m H a O. 

— • — chloride, Pd(N 2 H»Cl) 2 . 
Easily sol. m H 2 0. 
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PaUadodiamuie chloropalladlte, PdiN,H6Cl) 2l 
PdClj, 

“ Vanquelin’s red salt.” Insol. in cold H 2 0 
(Fischer J 

Sol. m boiling IIjO with decomp. Hoi m 
HC1 or HNOa+Aq. 

* fluoride. 

Easily sol in II 2 0, ( Mtiller.) 

— - fluosiheate. 

SI. sol, m cold, easily in warn HA). Insol 
in alcohol, 

' hydroxide, Pd(N 2 H s OH) 2 . 

Sol. in HjO. 


Magnesium platmooyanide, MgPd(CN) 4 , 

MgPt(CN) i + 14H 2 0 . 

Extremely sol. m HiO. 

Potassium- , K 2 Pd(0N) 4 -|-3H 2 0. 

Efflorescent. Sol. in H 2 0. 

+H a O. N( 1 1 III s t 

Silver ■, Ag,Pd(CN) 4 . 

Ppt. 

Sodium , Na 2 Pd(CN) 4 . 

Not effloiescent Sol. in H z 0 
+H 2 0 

Palladoiodonitrous acid, 


iodide, Pd(N 2 H„I) 2 . 

Sol in HaO. 

nitrate, Pd(N 2 H«NO a ) 2 

Easily bd in 11,0, UNO,, or NH 4 OIi+Aq 
Insol. in alcohol, 


Potassium palladoiodonifcrite, 
Pd(N0 2 ) 2 I 2 K 2 +3H 2 0. 

Effloresces in the air 

Decomp. by H 2 0 and dil. acids (Rosen- 
heim, Z. anorg. 1900, 23. 28.) 

Palladonitrous acid. 


palladous nitrite, Pd(N s HjN0 2 ) 2 , 

Prl(N() 2 ) 2 . 

Easily sol in H 2 U. 

— sulphate, Pd(N 2 He) 2 S0 4 +H 2 0. ' 
Easily sol. in H 2 0 Insol. in alcohol 

— sulphite, Pd(N 2 H 6 ) 2 SO a> 

SI sol. in H a O. 

Palladochloronitrous acid. 


I Potassium palladonitrite, K 2 Pd(N0 2 ) 4 4- 
2H 2 0. 

Efflorescent, sol. m H 2 0. (Lang, J pr. 83. 
415.) 

Silver palladonitrite, Ag 2 Pd(NOs) 4 . 

Easily sol. m hot H 2 0. (Lang.) 

Sodium , Na 2 Pd(N0 2 ) 4 . 

(Fischer ) 


Potassium palladochloronitrite, 

Pd(N0 2 )aCl 2 K 2 . 

Sol. m 2 pts, hot, and 3 pts. cold II 2 0. 
(Vdzes, C R. 116. Ill ) 


Palladosamine bromide, Pd(NH a Br) 2 . 

Insol. m cold, si. sol. in hot H 2 0 Easily 
sol ih IICjHjOa, II 2 SO t , KOH, NHiOH, or 
alkali oarbonates+Aq. (Muller, A. 86. 341.) 


Palladocyanhydric acid. 

Ammonium palladocyanide, 

(NH 4 lsPd(CN) 4 (?). 

Sol. m hot H a O lltossler, 2 eh. 1866. 176 ) 

Barium — — , BaPd(CN) 4 +4H 2 0. 

Not efflorescent Hoi. in H 2 0. 

Calcium , CaPd(CN) 4 -|-4H 2 0. 

Sol. in HjO. 

Cupric — , CuPd(CN) 4 . 

Ppt. 

Lead — , PbPd(CN) 4 . 

Ppt. 

Magnesium ■, MgPd(CN) 4 . 

Very sol, in H 2 0. 


carbonate, Pd(NH B ) 2 CO a , 

Moderately sol. in H 2 0. 

chloride, Pd(NH,Cl) 2 . 

Insol. in H 2 0, but very gradually decomp. 
by boiling therewith. 

Sol in warm IICl or HNO,+Aq. Sol. in 
cold NH 4 OH+Aq, Sol. in KOH+Aq with- 
out evolution of NH a . 

+2H 2 0 Efflorescent. Insol. m H 2 0. 
(Baubigny, A Suppl. 4. 253.) 

cyanide, Pd(NH a CN) 2 . 

Sol.inNH 4 OH+Aq. 

— — fluoride. 

Known only in solution. 


hydroxide, Pd(NH s OH) a 



by 
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Palladosamine iodide, Pd(NH a I) 2 . 

Insol. in. H 2 0. Sol. m boiling HNO a with 
evolution of I 2 (Fehlmg, A 39. 106.) 

nitrate. 

Known only m solution, which decomp on 
evaporation 

nitrite, Pd(NH a N0 2 ) 2 . 

Moderately sol in H a O. (Lang.) 


Sp. gr of aqueous solution of pentatlnomc 
acid at 22°: 


1 233 1 320 1 474 

32 1 41 7 66 

(Kessler, Pogg. 74. 279.) 


1.506 
59 7 


Does not exist. (Spring, Bull Acad. roy. 
Belg.) 

Existence proven by Smith (Chem. Soc. 
43. 356.) 


palladous nitrite, Pd(NH a N0 2 ) 2 , 

Pa(N0 2 ) 2 . 

Slowly sol. in cold, easily in hot H 2 0 
(Lang.) 


Barium pentathionate, BaS a 0 a +2H 2 0. 

Easily sol. m H 2 0 Aqueous solution is 
precipitated by alcohol. 

Contains 3H 2 0. (Lewes, C. N. 43. 41.) 


sulphate, Pd(NH 8 ) 2 S0 4 . 

Moderately sol m H 2 0. (Mtiller ) 

sulphite, Pd(NH 8 ) 2 SOj 

Easily sol, m H 2 0. (Mtiller.) 

Pentamine chromium compounds. 
See— 


Barium pentathionate tetratiuonate, BaS 6 O 0 , 
BaS 4 0,+6N 2 0. 

Easily sol. in H a O. Not precipitated from 
aqueous solution by two vols. alcohol. (Lud- 
wig, Aroh. Pharm. (2) 61. 264.) 

Cupric pentathionate, CuS 8 0 a +4H 2 0. 

Easily sol. in H 2 0. (Debus, Chem. Soc. 
63. 360.) 


Bromopurpureochromium compounds. 
Chloropurpureochromium compounds. 
Iodopurpureochromiutn compounds. 
Xanthochromium compounds. 
Roseochromium compounds. 

Pentamine cobaltic compounds. 

See — 

Bromopurpureocobaltic compounds, 
Chloropurpureocobaltic compounds. 
Nitratopurpureocobaltic compounds. 
Nitritocobaltic compounds, 
Purpureocobaltic compounds. 
Roseocobaltic compounds. 
Sulphatopurpureocobaltic compounds. 
Xanthocobaltic compounds. 


Lead pentathionate, PbS 5 0 a +4H 2 0. 
Ppt. 


Potassium pentathionate, K s S a O 0 . 

Sol. in HjO (Rammelsberg, J. B. 1867. 


Solution decomposes very quickly when 
neutral, but is more stable m presence of salts 
or acids. 

Sol. in about 2 pts. H 2 0. 

Insol m alcohol. (Debus, Chem. Soc. 63. 
295.' 


+H.O. (Shaw, Chem. Soe. 43. 351.) 
+iy 2 H. i O. (Debus, A 244 . 76 ) 
+2H 2 0 (Lewes, C N 43. 41 ) 


Pentamine dicobaltic sulphite. 

See Roseocobaltic cobaltic sulphite. 

Pentamine iridium compounds. 

See Iridopentamine, and Iridoaquopewt- 
amine compounds. 

Pentamine rhodium compounds. 

See — 

Bromopurpureorhodium compounds. 
Chloropurpureorhodium compounds. 

> Iodopurpureorhodium compounds. 
Nitratopurpureorhodium compounds. 
Roseorhodium compounds 
Xanthorhodium compounds. 

Pentathionic acid, H 2 S a O a . 

Known only in aqueous solution 
Cone, solution is decomp by boiling, but 
made stable by addition of acids 


Perarsenic acid. 

Sodium perarsenate, NaAsO*. 

(Alvarez, C. N 1906, 94 . 270 ) 

Perboric acid. 

Ammonium perborate, NH 4 BO a . 

(Constam and Bennett, Z. anorg. 1900, 26. 
265.) 

+ J4K 2 0 Stable in dry air 100 pts. H 2 0 
at 17,5° dissolve 1 55 g anhydrous salt. 
Decomp, m aqueous solution at oid. temp. 
Decomp, by ail and cono. H 2 S0 4 and by 
HC1. (MehkofF, B 1898.31.953 ) 

+H a O. (Bruhat, C R. 1905, 140 608 ) 
Much more sol, m HaO than the Na salt. 
(Tanatar, Z. phys. Ch 1898, 26. 133.) 
+3H 2 0. fMelilcoff, B. 1898, 31. 964.) 
NH a BO„, NH 4 B0 4 +H 2 0 (Petrenko, C. 
C. 1902,1 1192.) 
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Barium perborate, lhi(B<Vl 2 +7K«0. 

Difficultly sol. ill rr = 0 (Melikoff, B 1898, 
31. 95 1 ) 


Barium perbromate, Ba(Br0 4 ) 2 

Viay si. sol. m boiling H 2 0 (Kammerer, 

Does not e\ist. (Wolfram, A. 198. 95.) 


Csesium perborate, C.sBO,+II.O. 

As Mi, wilt. (Christensen.) 

Calcium perborate. 

HI, sol m HjO Deemnp m water meeh 
mure rn])i(IIy than the Ba salt. (Melikoff, 
B ISOS, 31. 054) 

Copper perborate. 

Very unstable Insol m H»0 (Melikoff, 
B. 1898, 31. 054.) 

Nickel perborate. 

Very unstable. Insol in H a O (Melikoff) 


Potassium perbromate, KBrO* 

Less ail. in H.O than IvBrOi, but more sol. 
than KC10 4 . (Kammerer, J. pr 90. 190 ) 
Does not exist (Wolfram, A 198. 95.) 

Silver perbromate, AgBrOj. 

SI sol. in cold, more abundantly in hot H 2 0. 

I (Kiimmerei, J. pr 90. 190) 

Does not exist. (Wolfram, A. 198. 95.) 

Perbromoplatinocyanhydric acid, 

H 2 Pt(CN) 4 Br 2 +rH 2 Q. 

Deliquescent. Easily sol. m H 2 0, alcohol, 
and ether (Holst, Bull Soo. (2) 22. 347.) 


Potassium perborate, 2KBOj+HjO. 

1,25 pts. are sol. in 100 pts. H s O at 0°; 2.5 
pts., at 15°. 

Insol. m alcohol and ether. (Girsewald, 
B 1909, 42. 807 ) 


Potassium perborate hydrogen peroxide, 
2KBO,, HA. 

0.70 pt. is sol. in 100 pts. H 2 0 at 15°. 
(Girsewald, B. 1909, 42. 868.) 


Aluminum perbromoplatinocyanide, 
Al > [Pt(GN)«BrJ,+32H,0 
Dehquescent. Very sol m H 2 0 

Ammonium , (NH 4 ) 2 Pt(CN) 4 Br 2 . 

Sol. in H 2 0 

Barium •, BaPt(CN) 4 Br a +5H 2 0. 

Very sol in H,0 oi aloohol. 


Potassium perdiborate, KB.0 6 +2H 2 0 
Ppt. (Bruhat, C R. 1905, 140. 50S.) 


Cadmium , CdPt(CN)<Br 3 +.rH' a O 

Very sol. iu H 2 0. 


Rubidium perborate, RbBOa+H»0 
As Na salt. (Christensen.) 

Sodium perborate, Na 2 B 4 O B H-10H 2 O. 

100 g IIoO dissolve 4 2 g. at 11°; 7 1 g. at 
22°, 13 8 g. at 32° (Jaubert, C R 1904, 
134. 700 ) 

+4H a O. Slowly decomp, in eold solution, 
rapidly when boiled. (Tanatar, Z. phys. Ch. 
1898, 26. 132.) 

Sol. in H,0. 100 g. H a O dissolve 1.17 g. 
Aq, solution deeomp. on warming. (Melikoff, 
B. 1898, 31. 679.) 

100 g. H a O dissolve 2.55 g. at 15°, 2,09 g 
at 21°; 2 So g. at 26°; 3 78 g. at 32°. (Jaubert 
and Lion, Rev g£*n. Cliim. 1905, (7) 8. 163.) 

TFranyl perborate, UBO4. 

(Bruhat, C. R. 1905, 140. 508.) 

Perbromic acid, HBr0 4 . 

Known only in aqueous solution, which can 
be concentrated to a tluck liquid on water 
bath. Not decomp, by HC1, SOs, or II 2 S. 
(Kiimmerer, J. pr. 85. 452; 90. 190.) 

Does not exist. (Muir, G N. 38. 256; 
Msolvor, C. N. 33. 35.) 


Calcium , CaPt(CN) 4 Br 2 +7H a O. 

Sol in H a O. 

Cobaltous , CoPt(CN) 4 Br 2 +5H a O . 

Sol. m Il a O SI. sol. in alcohol 

Glucinum , GlPt(CN) 4 Br 2 , 

Deliquescent. Sol in H a O. 

Ferrous . 

Very si, sol in II 2 0. 

Lead , PbPt(CN) 4 Br 2 +2H a O, 

SI sol mfl a O. 

Lithium , Li 2 Pt(CN) 4 Br a . 

Deliquescent, Sol. m H 2 0. 

Magnesium , MgPt(CN) 4 Br a +xH a O. 

Sol. in II a O. 

Nickel , NiPt(CN) 4 Br 2 +tH„0. 

SI sol. in H 2 0. Sol. in NH 4 OH+Aq 

Potassium , K a Pt(CN) 4 Br 2 . 

Sol in H a O. 

+2HjO. Efflorescent. 



PERCHLORIC ACID 


Silver perbromoplatinocyanide, 

Ag 2 PtBr 2 (CN)i. 

Ppt. (Miolati, Gazz. ch. it. 1900, 30. 688.) 

Sodium , Na 2 Pt(ClN)iBr 2 . 

Deliquescent Sol m H 2 0. 

Strontium , SrPtiCN) d Bi' 2 +7H20. 

Sol in H 2 0. 

Zinc , ZnPt ( CN ) 4 Br 2 + 5H 2 0 . 

Not very sol in H 2 0. 


Solution in H 2 0 is very stable. * 

When dil. HCKh+Aq is distilled, H 2 0 and 
HC10 4 distil off until a temp, of 203° is 
reached, when an acid of constant composi- 
tion containing 71 6-72.2% HCIO4 ( =HG10 4 
+2H 2 0) is obtained. Forms hydrate HC10 < 
+II2O, which is deliquescent, and dissolves 
in H 2 0 with evolution of much heat. HCIO4 
is very unstable, HCIO4+H2O more stable, 
and HCIO4+2H0O is very stable. (Roscoe, 
A. 121. 346.) 


Sp. gr. of HClOi+Aq. at 16“/4°. 


Percarbonic acid. 


Ammonium percarbonate, (NH4LCO4+ 
2H 8 0. 

Sol in H 2 0 with evolution of NH, Insol. 
in alcohol and ether. (Kasanezky, C. C 
1902, I. 1263.) 


Barium percarbonate, BaC0 4 . 

Insol. m H 2 0. (Merck, C. C 1906, II. 
1743.) 

Decomp slowly m the air. Not rapidly 
deoomp, by H 2 0, Rapidly decomp, by acids 
(Wolffenstem, B. 1908, 41. 280.) 


Potassium percarbonate, K 2 C0 4 
Sol m H 2 0 with decomp SI. sol. m al- 
cohol. (v. Hansen, Z. Elektrochem. 1897, 3. 

K 2 C 2 Oo. Sol m H 2 0 at 0° with only slight 
decomp, but is deoomp. at ord. temp. SI 
sol. m alcohol. (Treadwell, Ch. Z. 1901, 26. 
1008 ) 


Rubidium percarbonate, RbiCOi, 2H 2 0 2 + 

H 2 0. 

Hydroscopic; decomp, by H s O; pptd. by 
alcohol. 

Rb 2 C0 4 , H 2 0 2 +2H 2 0. Hydroscopic; de- 
comp by H 2 0; pptd. by alcohol. 

lib jCO 4 -)- 2 14H 2 0 . Hydroscopic; decomp, 
by H 2 0, pptd. by alcohol (Peltner, B 1909, 
42. 1782.) 

Rb 2 C 2 Oo. Very deliquescent (Constam 
and Hansen, Z. Elektrochem 1897, 3. 144 ) 

Sodium percarbonate, Na 2 C04-t-l)^H 2 0. 

Sol m H 2 0 with gradual decomp. (Tana- 
tar, B. 1899, 32. 1544 ) 


Sodium hydrogen percarbonate, 4Na 2 C04, 
H 2 CO a . 

Ppt. (Merck, Chem. Soc 1908, 94. (2) 
180.) 


Perchloric acid, HC10 4 . 

Combines with H 2 0 with a hissing sound 
and evolution of much heat. 



(Emster, Z. anorg. 1907, 62. 278.) 



PERCHLORATES 


Sp. gr. of IIClOj+Aq. 


% HClOi 

So. gr. 
at I5°/.l° 


Sp ex 
at 50*74° 

11.14 

35 63 

55 63 
60.81 

1.0670 

1.2569 

1 . 4807 
1.6708 

i 2451 

1 4037 

1 0507 

1 2292 

1 4421 

1 6284 


(Ernstor, Z. anorg. 1907, 52. 279.) 



(v. Wyk, Z. anorg. 1905, 48. 45.) 


Bpt, of HClOj+Aq. at atmospheric pressure. 


%by*t HCIO< % by nt. HC10< 


(v. Wyk, Z. anorg. 1905, 48. 33.) 
Bpt. of IIC10,+Aq. at 18 



(v. Wyk, Z. anorg. 1905, 48. 


and boils at 200° (Serullas); has 1.72-1.82 
sp. gr. and bods at 200° (Nativelle, J. pi. 26. 
405) 

Sol. m alcohol with decomp.; often explo- 

+2J4HjO. 

+3H a O. (v 
+3KH a O. 


Perchlorates. 




Aluminum perchlorate, Al(C104)a+6H 2 0. 

Very deliquescent. (Wemland, Z. anorg. 
1913, 84. 370.) 


(v. Wyck.) 
. Wyck.) 
(v. Wyck.) 


Aluminum sodium perchlorate, AlNa(C10 4 )< 
+12HjO. 

SI hygroscopic. (Wemland, Z. anorg. 1913, 


Sol. in acetone (Naumann, B 1904, 37. 
4328.) 


Ammonium perchlorate, NH,C10 4 . 

Permanent. Sol. in 5 pts. HjO; somewhat 
sol. m alcohol. (Mitscherlich, Pogg. 26. 800 ) 


Solubility of NHjCIO, in H 2 0 at t°. 



(Carlson, Festsk, Stockholm. 1911. 262.) 


100 g. HjO dissolve 18.5 g. NH,C10,. 
(Hofmann, HObald and Quoos, A, 1912, 386. 
304.) 

100 g. sat. solution in H a O contain 1.735 
(17.357) g. NH,C10 4 at 14 2°. (Thin and 
Cummrng, Chem. Soc. 1915, 107. 361.) 

Insol m cone. HC10 4 +Aq. 

100 g. sat. solution m 98.8% ethyl alcohol 
contain 1.96 g. NH 4 C10 4 at 26.2 s . (Thin 
and Cumming.) 

Sol. m acetone Eidmann, C. C, 1899, II. 
1014.) 


+H a O. Deliquescent. (Roscoe, A. 121. 
346.) 

+2H,0. HC10,+2tt 2 0 has 1.65 sp. gr. 


Barium perchlorate, Ba(C10,) 2 +4H 2 0. 

Deliquescent. Easily sol. in H,0 and 
alcohol. 



PERCHLORATE, HYDRAZINE 
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G. per 100 g HjO 


1 912 

2 009 
2.070 
2 114 
2 155 
2.195 
2.230 


(Carlson, Festsk Stockholm, 1911. 262.) 

Bismuth perchlorate, (BiO)C10<. 

Insol. m H 2 0. Easily sol m HC1 or HNO, 
+Aq, less easily in HjSO* +Aq (Mum, C. N. 
33. 15.) 

Cadmium perchlorate, CdlClCDi, 

Very deliquescent Sol, in H 2 0 and al- 
cohol. (Serullas, A, oh. 48. 305.) 

+4H 2 0. (Salvador!, C. C 1912, II 414.) 
+6H a O. (S) 

Cadmium perchlorate ammonia, Cd(ClC>4) 2 . 
6NH S . 

Cd(C10 4 ) 2 , 4NH„. (Salvador!, C. C. 1912, 
II 414.) 

Ceesium perchlorate, CsC104. 

Very el, sol. in H 2 0. (Retgers, Z phys. Ch. 
8. 17.) 

Solubility m H 2 0 100 g H 2 0 dissolve at: 
8.5° 14° 33.7° 42° 50° 

0.91 1.19 2.99 4.09 5.47 g. CsClCR, 

L30 9 79 ltfsi 2857 g. CsClOi. 

(Calzolan, Acc. Sc Med. Ferrara, i9ll, 86. 
150) 

Solubility in H s O at t°. 


0.97 

2.05 

17.05 


Cobaltous perchlorate, Co(C104) 2 +9H 2 0. 
Solubihty in H a O at t°. 


83.14 
90 57 
100.13 
101 92 


(Golblum and Terlikowsky, Bull Soc. 1912, 
(4) 11. 146 ) 


CoCCKRR, 6NH» 

Co(C104) 2 , 4NHj, and +2H 2 0. 

Co(C104) 2 , 3NHj, and +3H 2 0 
Co(ClC>4) 2 , 3NH 3 +2H a O. 

(Salvador!, Gazz, ch it. 1912, 42. (1) 458.) 

Cupric perchlorate, basic, Cu(Cl04) 2 , Cu(OH) 2 . 
Ppt. (Salvadori, C. C 1912, II. 414.) 

Cupric perchlorate, Cu(C10 4 )a. 

Deliquescent. Sol. in H a O and alcohol. 
(Serullas, A ch 46. 306.) 

+4H 2 0 (Salvadori, C. C. 1912, II. 414 ) 

Cupric perchlorate ammonia, Cu(ClO.,) 2 , 


4N1 

Not deliquescent Sol in NHiOH+Aq. 
(Roscoe, A. 121. 346 ) 

Cu(C10 4 ) 2 , NH s +H s O. 

Cu(C10 4 k 2CuO+2HjO, NHj. 

Cu(C104) 2 , 2CuO+2HjO, 2NH 3 
Cu(C104 ) 2 , Cu(0H)j+2H 2 0. 6NHs. 
CuCCKRk Cu(0H) 2 +2H 2 0, 4NH a 
(Salvadori, C. C. 1912, II 414.) 

Didymium perchlorate, Di(C104)a+9H 2 0. 

Very dehqueseent. Very sol. in H 2 0 and 
alcohol. (Cleve.) 


(Carlson, Festsk. Stockholm, 1911. 262.) 
Calcium perchlorate, Ca(C104) 2 . 

Very deliquescent Vay sol. in H a O and 
alcohol. (Serullas, A. oh. 48. 304 ) 

Cerous perchlorate, Ce(C10 4 )a+8H 2 0. 

Very deliquescent. (John.) 

Chromic perchlorate, Cr(C104) a +6H 2 0. 

Very hygroscopic. (Weinland, Z. anorg. 
1913, 84. 371 ) 

1 'd^ 3 '^ ^ an * 3e Clys * ^' om ^ em " 


Erbium perchlorate, Ei(C104)«-|-8H 2 0. 

Very deliquescent. 

Glucinum perchlorate, G1(C104) 2 +4H 2 0, 
Very deliquescent, and sol. m H 2 0 . (Atter- 
berg) 


Hydrazine perchlorate, (NjHtXHCKDaJ- 
3H a O 

1 1. of sat. solution in H s O contains 417.2 g. 
at 18°, sp. gr.= 1.264, 669 g. at 35° sp gr. = 
1 391. (Carlson, Festsk, Stockholm, 1911. 
262.) 



PERCHLORATE, INDIUM 


Indium perchlorate, In(C10 4 ) 3 -f-8H 2 0 

Deliquescent. H/) solution decomp at 
■10° with separation of basic salt Sol in 
II.O and easily forms sat. solutions Sol. in 
abs. aleohoi, but much less sol in ethei. 
(Mathers, .T. Am Chem. Soc. 1908, 30. 212 ) 

Iodine perchlorate, I(C10 4 )j+ 2H 2 0 
Deoomp. by II 2 0. Indifferent towaid or- 
ganic solvents (Fichtor, Z anorg 1915, 91. 
135.) 

Iron (ferrous) perchlorate, Fe(C10 4 ) 2 . 

Tolerably permanent, sol. m HjO (Seiul- 
las, A eh '48. 335.) 

Iron (ferric) perchlorate, Fe(C10 4 ) 3 
Sol. mHnO. (Reiullns) 

Iron (ferric) sodium perchlorate, 
[Pe(ClO 4 ) 4 ]Na+0H 2 () 

Hydroscopic. Can be cryst. from H»0. 
CVVeinliind, Z. anorg 1913, 84. 360.) 

Lanthanum perchlorate, La(C10 4 ) 3 +9H 2 0. 

Extremely deliquescent. Sol. m II 2 0 and 
absolute alcohol (Cleve ) 

Lead perchlorate, basic, 2PbO, Cl 2 07+ 
2HoO. 

Decomp by IlaO into an msol. more basic 
salt, and sol. Pb(C10 4 ) 2 . (Mnrignac.) 


H 2 () Decomp by alcohol (Chikashig6, 

Chem Soc 1895, 87. 1016.) 

+6H 2 0. Very deliquescent (Roscoe, A. 

121. 356 ) 

Permanent. (Seiullas.) 


Mercuric perchlorate, basic, HgO, 2Hg(C10 4 ) 2 . 
Anhydrous Ppt. Insol. m either HC1 o: 
NO s Dr — 

... the two 

’-K2H s O Very sol, in H 2 0 (ChikashigA) 
2HgO, Hg(C10 4 ) 2 . c, i 

a-salt. Decomp by H 2 0 Sol m acids. 
(Chikaslugd, Cliem. Soc, 1895, 67. 1015.) 

/3-salt Insol in H 2 0; insol in HC1 or 
HNOj. (Chikashigd, Chem Soe. 1905, 87. 
"'.) 

Mercuric perchlorate, Hg(C10 4 ) 2 . 

Very deliquescent Sol. in H 2 0; si. sol. 
with decomp. m alcohol (Serullas, A. ch. 
34. 243.) 

Very hygroscopic Very sol. m 
H s O. Slowly decomp. by H 2 0, more easily 
by alcohol. (Clukasmgi, Cliem. Soc 1895, 
67. 1014 ) 


Mercuric perchlorate bromide, HgC10 4 Br. 

Decomp. by H 2 0 (Borelb, Gazz ch. it 
1908, 38. (2) 421 ) 


Mercuric perchlorate cyanide, Hg(C10 4 ) 2 , 
Hg(CN) 3 . 

Very sol mll 2 0. Sol. in alcohol, (Borelli.) 


Lead perchlorate, Pb(C10 4 ) 2 H-3H 2 0. 

Permanent; extremely easily sol. in H 2 0. 
(Roscoe, A 121. 356 ) 

Sol. in about 1 pt. II 2 0. (Serullas,) 


Mercuric perchlorate iodide, Hg(C10 4 )I. 

Deliquescent. Decomp. by H 2 0. Sol. in 
much alcohol. Decomp. by HNO s . Com- 
pletely sol. in KI or KCN+Aq. (Borelli.) 


Lithium perchlorate, LiG10 4 . 

Deliquescent. Sol. in II a O and alcohol 
(Serullas ) 

+3H 2 0. (Wyrouhoff, Zeit Ivryst 10.620.) 

Magnesium perchlorate, Mg(C10 4 ) 2 
Deliquescent, and sol in H»0 and alcohol. 
(Serullas ) 

+0H 2 O (Wemlnnd, Z. anorg. 1913, 84. 
372.) 

Manganous perchlorate, Mn(C10 4 ) 8 , 

Very deliquescent. Sol. in H 2 0 and al- 
cohol, (Serullas, A . ch. 46. 335.) 

+6IT 2 0. Sol. m 0 342 pt6 H»0. (Salvadori, 
C. C. 1912, II. 414.) 

Manganous perchlorate ammonia, Mn(C10 4 ) 2 , 
5NH 3 +H 2 0. 

Sol. in HC1; insol. m HNOj. (Salvadori, 
C. C. 1912, II. 414.) 

Mercurous perchlorate, (HgC10 4 ) 2 +4H 2 0. 
Very sol. in H 2 0. Gradually decomp by 


Mercunc perchlorate sulphocyanide, 
Hg(CI0 4 ) 2 , Hg(SCN) 2 . 

Insol. m H 2 0 and cone, acids. Sol. m aqua 
regia. (Borelli.) 

+6HsO. (Salvadori, C. O. 1912, H. 414.) 

Nickel perchlorate, Ni(C10 4 ) 2 . 

Deliquescent, easily sol. in alcohol and 
II 2 0. (Groth, Pogg. 133. 226.) 

Solubility in H 2 0 at t°. 


f 

1 Q anhydrous 1 
salt in 100 com* 

Sp. gr^of the 

—30 7 
—21 3 

0 

89 98 

92 48 

104 65 

1 5726 

+7 5 

106,76 

1.5755 

IS | 

110 05 

1.5760 

26 

112 15 

1.5841 

45 

118.60 

1.5936 



PERCHLORATE, POTASSIUM 


+5H 2 0. (Golblum and Terlikowslty.) 
+6H 2 0 (Salvador!, C C 1912, II 414.) 
+9H 2 0. (Golblum and Terhkowsky.) 


Ritrosyl perchlorate, NO.O.ClOa+HjO. 

Ppt.; si. bydroscopio; decomp, by H 2 0. 
(Hofmann, B. 1909, 42. 2032.) 

Platinum perchlorate, Pt e C10o+15H 2 0. 

Insol. m HjO (Prost, Bull. Soc. (2) 46. 
156.) 

Potassium perchlorate, KCIO4. 

Sol m 57 9 pts H>0 at 21 3° (Longuraine, A 121 
123) , in 06 pts HaO at 15° (Bonillas, A. oh (2) 46 297) , 
m 88 pts^.Oat 10°, in 55 pts HuO at 100° (Hutstein, 

Solubility m H 2 0. 

1 pt. KC10 4 dissolves m 142.9 pts. H a O at 
6°, and solution has sp. gr =1.0006; in 52.6 
pts. HsO at 25°, and solution has sp. gr.= 
1.0123; m 15.5 pts. H 2 0 at 50°, and solution 
has sp. gr. = 1,0181; in 5.04 pts H s O at 100°, 
and solution has sp. gr. = 1.0660. (Muir, C. 
N. 33. 15.) 

1 1. H 2 0 dissolves 78.07 milhmols. KC10 4 
at 10°; 120.4 millimols. at 20°; 179.9 milli- 
mols. at 30°. (Noyes and Sammet, Z. phys. 
Ch. 1903, 43. 538.) 

1 1. H 2 0 dissolves 0.1475 mol. KCIO, at 
25°. (Rothmund, Z. phys. Ch. 1909, 60. 539.) 



Solubility r 

n H 2 0 at t° 



G KClOi 



t° 

in 100 e 
H,0 

e 

in 100 g 

HiO 

0 

0 70 

50 

6 45 

10 

1.14 

70 

12 3 

15 

20 5 

1 54 

1 90 

99 

22.2 

(Calzolari, Acc. Sci. Med. Ferrar 
150.) 

a, 1911, 85. 


tarns 2.085 g. KCICL at 25.2°. (Thm and Cum- 
ming, Chem. Soc. 1915, 107. 361.) 

KClO, is sol. m 22.C pts H 2 0 at ord. temp , 
and 4 00 pts. at 100°, in 29 6 pts. NH 4 OH + 
Aq (cone.) at ord temp., m 30.4 pts. NH4OH 
+Aq (1 vol cone +3 vols H 2 0) at ord. 
temp ; m 22 4 pts. HNOa+Aq (1 vol conc,+ 
5 vols. H 2 0) at ord. temp and 5.00 pts. at 
100°: in 30 4 pts. HCl+Aq. (1 vol conc.+ 
4 vols H 2 0) at old temp., 45 2 pts. HC2H5O2 
+Aq (1 vol. commeicial acid+1 vol H 2 0) 
at ord temp , m 24.4 pts. Nff 4 C 2 H s 0 2 +Aq. 
(dil HCaHaOn+dil. NHiOH+Aq) at ord. 
temp., and 6.00 pts at 100°, m 25.6 pts 
NH 4 C1+Aq (1 pt NF4CI+ 10 pts. H 2 OJ at 
ord. temp., and 6.00 pts at 100°, m 16.0 pts. 
NH,NO,+Aq (1 pt. NH 4 NO 3 +l0 pts. H 2 0) 
at ord. temp , and 4 00 pts at 100°; in 25.6 
pts. NaCsHjOj+Aq (cone HC 2 H s 0 2 + 
Na 2 C0 3 +4 vols. H 2 0) at ord. temp., and 
7.00 pts at 100°, in 29.2 pts. Cu(C 2 H s 0 2 ) 2 + 
Aq (Stolba, Z. anal 2. 390) at ord temp., 
and 7.00 pts. at 100°; m 27.2 pts, cane sugar 
(1 pt.+lO pts H 2 0) at ord. temp ; in 36,8 
pts. grape sugar (1 pt +10 pts. H 2 0) at ord. 
temp (Approximate ) (Pearson, Zeit. Chem. 
1869. 662 ) 

Solubility of KCIO4 in HC10 4 at 25.2°. 


Normality of HC!0< 


0 01 
0.10 
1 00 


(Thin and Cumming, Chem. Soo. 1916, 107. 
Solubihty in KCl+Aq at 25°. 


Concentration ot KCI 


Solubility in KiS0 4 +Aq at 25° 


4.81 
8 71 
14 78 


1.007 
1.011 
1 022 


(Carlson, Festsk. Stockholm, 1911 262 ) 

1 I. H 2 0 dissolves 0.1481 equivalents 
KCICL at 25°. (Noyes and Boggs, J. Am. 
Chem. Soc. 1911, 33. 1652.) 

100 cc. of sat. solution of KC10 4 inH 2 0 con- 


(Noyes and Boggs ) 

Very si sol. m abs. alcohol, and insol. if 
alcohol contains trace of an_ acetate. (Ros- 


ns trace 01 an acetate, utos- 

coe) Insol.malcoholof0 836sp.gr. (SchlSs- 
C. R. 73. 1269.) 

1 mol. m 6400 pts 97 2% alcohol; m 5000 
pts. 95.8% alcohol, m 2500-3000 pts. 90% 
alcohol, in 25,000 pts. alcohol-ether (2 pts. 
97% alcohol * 1 pt ether) Practically insol. 
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PERCHLORATE, POTASSIUM RUBIDIUM 


in an alcoholic solution of IIClO, (Wenze* 
Z. angew. Ch 1891. 691 ) 


Solubility of ICClCh in ethyl alcohol +Aq at 


Vnl, f ( alcohol 

G. KCIOj 

mil. m 100 g aloohol 

51 2 

0 764 

93 5 

0 051 

98 8 

0.019 

(Thin and Gumming, Chem. Soc. 1915, 107. 

361 

l.) 


Solubility in organic compds.-f-Aq. at 25°. 

Soh nit, j Xlal KCjO.aol in 

0 5-N methyl alcohol 

0 1402 

11 ethyl alcohol 

0.1356 

" propyl alcohol 

0.1343 

" tert. amyl alcohol 

0.1279 

" acetone 

0.1451 

“ ether 

0.1336 

“ glycol 

0.1416 

" glycerine 

0.1404 

“ urea 

0 1510 

" ammonia, 

0 1474 

“ diethylamine 

0.1342 

" pyridine 

0 1410 

“ urethane 

0.1400 

" formamide 

0.1539 

" acetamide 

0.1447 

“ acetic aeul 

0.1462 

" phenol 

0.1362 

“ mothylal 

0,1400 

“ methyl acetate 

0.1429 

(Rothmund, Z. phys. Ch 

1909, 69. 539.) 


Insol m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 


Potassium rubidium perchlorate. 
Kltb 2 (C10,) 3 . 

15.5 g, are contained m 1 1 solution sat. 
at 20°; sp. gr. =1.013. (Carlson.) 

Rubidium perchlorate, RbCIO, 

Sol, in 92.1 pts. H 2 O at 21 3° (Longmnme, 
A. 121. 123.) 

1 pt. sol. in 92 1 pts H,0 at 21° as com- 
pared with 1 pt. KClQ< sol. in 57 9 pts H a O 
at 21°. (Erdmann, Arch. Pharm. 1894, 232. 
23.) 

Solubility m HaO at t°. 

O. ItbCIO, c: ItbC'10, 

t° in 100 g. t° in 100 tt 

HjO HaO 

0 2.46 42.2 14 94 

8 3 60 50 19 40 

19.8 6.38 77 41.65 

30 9 53 99 76 5 

(Calzolari, Acc. Sci. Med, Ferrara, 1911, 86 
150.) 


Solubility m H 2 0 at t°. 

t° G. in 100 g. HaO Sp gr. 

0 1.10 • 1 007 

20 1.56 1 010 

40 3.26 1 017 

60 6.27 1 028 

80 11.04 1.050 

100 15 75 1.070 

(Carlson, Festsk. Stookholm, 1911, 262.) 

Scandium perchlorate. 

(Crookes, Roy Soc Proc 1908, 80. A, 518.) 

Silver perchlorate, AgClO,. 

Deliquescent. Sol. in H 2 O and alcohol. 
(Serullas, A. ch. 46. 307.) 

Sodium perchlorate, NaClOi 
Deliquescent, and very sol. in H 2 0 and 
alcohol. (Serullas.) 

Not deliquescent. (Potilitzin, J. russ. Soo, 
1889, 1. 258.) 


Solubility in HaO at t°. 



(Carlson, Festsk, Stockholm, 1911. 262.) 


+H 2 O Not deliquescent. (Potilitzin.) 
Strontium perchlorate, Sr(C10,) a . 

Very deliquescent. Sol in H 2 O and al- 
cohol. (Serullas, A. ch. 46. 304.) 

Terbium perchlorate. 

Very sol m HaO and in alcohol, (Potratz, 
C. N. 1905, 92. 3) 

Thallous perchlorate, TICIO, 

1 pt. salt dissolves in 10 pts. II 2 0 at 15°, 
and 0 6 pt at 100°. (Roscoe, Chem. Soc. (2) 
4. 504.) 

Solubility in HaO at t°. 

t° G per 100 g. H,0 Sp gr 

0 6.00 1 060 

10 8,04 1 075 

30 19.72 1.146 

50 39 62 1.251 

70 65.32 1.430 

80 81.49 1 520 

(Carlson, Festsk, Stockholm, 1911. 262 ) 

SI. sol, in alcohol (Roscoe.) 



PERCOLUMBATE, CJ5SIUM 653 


Thallic perchlorate, T1(C10 4 ) 2 +6H 2 0 
Very hydroscopic, sol m Ii a O. Decomp. 
in moist air (Geweclcc, Z. anorg. 1912, 75. 
274.) 

Uranyl perchlorate, (U0 a )(C10 4 ) 2 -|-4H a 0. 
(Salvadon, Ch. Z 1912, 36. 513.) 

+6H 2 0 (Salvadon.) 

Yttrium perchlorate, Y(C10 4 ) 3 -)-8H a 0. 

Very deliquescent. Sol. m H 2 0 and alcohol 
(Cleve.) 

Zinc perchlorate, Zn(C10 4 ) a . 

Deliquescent Sol in H2O and alcohol 
(Serullas, A ch 46. 302 ) 

+4H a O, and 0H a O. (Salvadon, C. C 
1912, II 414 ) 

Zinc perchlorate, ammonia, Zn(C10 4 ) a , 4NHj. 
Ppt. (Salvadon, C C 1912, II. 414.) 
Zn(C10 4 ) 2 , 6NH 3 . (Ephraim, B 1915, 48. 
643.) 

Perchromic acid. 

Sol. in ethyl acetate and valerate; m 
amyl chloride, formate, acetate, butyrate, 
and valerate. (All give blue solutions.) 

Insol. m CS 2 , C e H 0 , CHC1 3 , CC1 4 , C 9 H 6 NH 2 , 
CjH 6 N0 2 and toluene (Grosvenor, J. Am. 
Chem, Soo 1895, 17. 41-43 ) 

H 8 Cr0 8 +2H a O. Decomp. above — 30° 
(Riesenfeld, B. 1914, 47. 552.) 

Ammonium perchromate, (NH 4 ) 8 Cr0 8 
Very unstable. SI, sol in cold H 2 0. De- 
comp. by cone H 2 S0 4 . Insol. in pure al- 
cohol and pure ether. Decomp by boiling 
alcohol containing more than 50% HjO, 
(Wohlers, B. 1905. 38. 1888.) 

Cr0 4 , 3NH a Sol. m 10% NH 4 OH+Aq; 
sol. in H 2 0 with decomp., insol. in other 
solvents. (Wiede. B 1897, 30. 2181.) 

NH 4 CrO E , H2O2. Decomp. in the air. 
Sol in ice cold H a O, decomp. when warmed. 
Insol. in alcohol, ether, ligroin and CHC1 8 . 
(Wiede, B. 1898, 31. 518.) 

Ammonium hydrogen perchromate, 
Cr0 2 (0,0 NH 4 )(0 OH). 

Sol. in H 2 0 with decomp. Difficultly sol. 
in cold abs alcohol, (Hofmann, B. 1904, 37. 
3406.) 

Barium perchromate, BaCr 2 0 8 . 

(Byers and Reid, Am. Ch. J. 1904, 32. 613.) 

Calcium perchromate, CaCr 2 0 8 . 

Very sol. in H 2 0. (Mylius, B. 1900, 33. 
3689; Byers and Reid, Am. Ch. J. 1904, 32. 
513.) 

Lithium perchromate, Li a Cr a O a . 

(Byers and Reid, Am. Ch. J. 1904, 32. 511 ) 


Magnesium perchromate, MgCr 2 0 8 . 

(Byers and Reid.) 

Potassium perchromate, K 3 CrO s . 

SI sol in cold H.O. Decomp by cone. 
H 2 S0 4 . Insol in pure alcohol and pure 
ether. Decomp. by boding alcohol contain- 
ing more than 50% HjO. (Wohlers, B. 1905, 
38. 1888.) 

+'iH 2 0 Sol in H 2 0 at 0° without' de- 
comp (Riesenfeld and Kutsch, B. 1908, 41. 

K 2 Cr 2 0 8 Sol in H 2 0. Decomp. in the 
air. (Byers and Reid, Am. Cli. J. 1904, 32. 
606.) 

KCrOj, H 3 Oj or KH 2 Cr0 7 . Sol. in ice cold 
H 2 0, decomp when warmed, explosive. 
(Wiede, B 1898,31.520) 

Sodium perchromate, Na 8 CrOs. 

SI. sol in cold H 2 0. Decomp by cone. 
H 2 S0 4 . Insol. in pure alcohol and pure ether. 
Decomp. by boilmg with alo. containing more 
than 50% H 2 0. (Wohlers, B. 1905, 38. 1888.) 

Na«Cr 2 0 ls +28H 2 0. Efflorescent. SI. sol. 
m cold, easily m hot H 2 0, with decomp. 
Not decomp. by NaOH+Aq. (Hausseimann, 
J.pr. (2)48.70.) 

Na 2 Cr a 0 8 . (Byers and Reid, Am. Ch. J. 
1904, 32. 511 ) 

Perchloroplatinocyaiihydric acid, 
H a Pt(CN) 4 Cl a +4H a O 
Very sol. in H s O and alcohol 

Ammonium perchloroplatlnocyanide, 
(NH 4 ) 2 Pt(CN) 4 Cl 2 +2H 2 0 
Sol. in H 2 0. 

Barium — — , BaPtrtTNRCL+SttsO, 

Very sol. in H2O. 

Calcium , CaPt(CN) 4 Cl 2 . 

Sol. in H s O. 

Magnesium , MgPt(CN) 4 Cl a +i;H a O. 

Sol. m H 2 0. 

Manganous , MnPt(CN) 4 Cl a +5H a 0. 

Sol. m H a O and alcohol. 

Potassium , K a Pt(CN) 4 Cl a +2H 2 0. 

Very efflorescent, and sol in H 2 0 and 
alcohol. 

Percolumbic acid, HCb0 4 +nH a O. 

Insol m H a O. Sol. with decomp. in warm 
H a S0 4 . (Melikoff, Z. anoig. 1899, 20. 341 ) 

Ceesium percolumbate, CB a Cb0 8 . 

Ppt. (E. F. Smith, J. Am. Chem. Soo. 
1908, 30. 1658 ) 



054 


PERCOLUMBATE, CAESIUM MAGNESIUM 


Caesium magnesium percolumbate, ■ 

M gCsCbO a + 8H2O . 

Sol. in H a O without decomp (E. F 
Smith.) 

Calcium potassium percolumbate, 
CaKCbO«+4IIjO. 

Difficultly sol in II 2 0 (E. F Smith.) 
Calcium sodium percolumbate, CaNaCbO»+ 
4HjO. 

Difficultly sol. in H 2 0. (E. F. Smith.) 

Magnesium potassium percolumbate, 
MgKCb0 8 +7H»0 

Sol. in H .0 without decornp (E. F. 
Smith.) 

Magnesium rubidium percolumbate, 
MgRbCbOj +7 IjHsO. 

Sol. m H,0 without decomp (E. F Smith.) 


Magnesium sodium percolumbate, 

M gNaCbOs +8H2O 

Sol in HjO without dueoinp. (E. F. Smith.) 


Potassium percolumbate, K a Cb0 8 . 

Sul 111 II a O, Ppt. from aq solution by 
alcohol. (E F Smith.) 

KiOhjOu+SIIaO Sol. with decomp. ... 
H 2 0 Ppt. by alcohol. Sol. m KOII+HXb 
+Aq (Mehkoff, Z anorg 1899, 20. 342.) 


Rubidium percolumbate, RbsCbOs 
Sol. 111 H 2 0. Insol in alcohol (E. F. 
Smith.) 


Sodium percolumbate, NasCbOs. 

Sol. in H s O. Insol. in alcohol (E. F. | 
Smith.) 


Perferricyanhydric acid. 


Potassium perferricyanide, K 2 Fe(CN) 8 + 
II»0 (?). 

Very hygroscopic, and sol in H»0. Nearly 
insol. m absolute alcohol. Decomp, by hot 
H s O. (Skriiup, A. 189. 36R ) 


Periodic add, H 5 IOs. 

Deliquescent in moist air, very sol. in H«0. 
(.Bengieser, A. 17. 254.) 

Rather easily sol m alcohol and ether. 
(.Bengieser.) 

Rather easily sol. in alcohol, less in ether. 
(Langtoch.) 

SI. sol. m alcohol, still less 111 ether. (Lang- 
lois, J. pr. 66. 36.) 

Sp. gr, of H.IO,+Aq. 

H»IO«+ 2011,0 = 1.4008. 

II 6 IO,+ 4011,0 = 1.2106. 

H.IO.+ 8011,0 = 1.1121, 
HJO.+160H, 0=1.0570 
H»IO,+320H,O = 1.0288. 


(Thomsen, B. 7. 71 ) 


Periodates. 

Most peiiodates are insol or si. sol mH,0, 
„1 are insol. or very si. sol in alcohol, but 
they all dissolve m dll HNOj+Aq. (Ben- 
gieser ) 


Aluminum me£a periodate, Al(I04)s+3H,0 
Stable in solution containing HNO s 
(Eakle, C. C. 1896. II, 649.) 


Ammonium melaperiodate, NH4IO4. 

SI. sol m H 3 0. Cryst with 3H,0 (Ihre, B. 
3. 316), 2H,0 (Langlois, A ell (3) 34. 257). 

Stable m solution containing free ammonia. 
(Eakle, Zeit Kryst. 1S96, 26. 25S-88 ) 

100 pts H,0 dissolve 2 7 pts NH4IO4 at 
16°; sp gr. of sat. solution at 16°/4° = 1 0178 
(Barker, Chran. Soc. 190S, 93. 17 ) 


Ammonium ifwacsoperlodate, (NHO^IjOs-f- 
3H-0 

Sol in H,0. (Rammelsberg, Pogg. 134. 
379 ) . . . , 

Stable m solution containing flee ammonia. 
Two modifications. (Eakle, Zeit Kryst. 
1890. 26. 55S-8S; C. C, 1896. II, 649.) 


Ammonium lithium Amesopenodate, 

(NH<)aLi 2 I,Oo+7H,0. 

Sol. in H,0. (Ihre.) 


Ammonium magnesium mesoperiodate, 
NH,MgI0s+3H 2 0 

Precipitate. (Rammelsbeig, Pogg. 134. 
510) 


Banum welapenodate, Ba(I04) 2 
Known only in solution 


Barium Awesopenodate, Ba 2 I 2 0«. 

SI. sol. in H«0, easily sol. m dil. HNO a + 
Aq. (Rammelsberg, Pogg. 134. 391.) 

Cryst also with 3H,0, 5H 2 0, and 7H 2 0. 


Barium mesoperiodate, Ba 2 (I0s) 2 +6H 2 0. 
(Ihre) 


Barium ortlioperlodate, Ba 8 (I0 8 ) 2 . 

Insol in H 2 0. Sol in HNO,+Aq. (Ram- 
melsberg.) 


Barium AmesoAperiodate, BaiT^On -f- 5H,0, 
Precipitate. Sol. m dil, HN0 3 +Aq 
(Rammelsberg, Pogg. 134. 395.) 

Barium periodate tungstate. 

See Tungstopenodate, banum. 

Ceesium melaperiodate, CsIOi. 

. SI. sol. in cold H 2 0 ; readily sol in hot H 2 0. 
(Wells, Am. Ch. J 1901,26.279.) 

2.15 pts. are sol m 100 pts. H 2 0 at 15°. 
Sp. gr. of the sat aq solution at 15°/4° = 
1.0106. (Barkei 1 , Cliem, Soo 19QS, 93. 17.) 
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Caesium periodate hydrogen fluoride, 2CsI0 4 , 

Sol m 40-60% IiF+Aq, Decomp. by 
HjO. Efflmesoent. (Wemland, Z anorg 
1899, 22. 263.) 

Cadmium metaperiodate, Cd(I0 4 ) 2 . 

Ppt. (Rammelsberg, Pogg. 134. 516 ) 

Cadmium dmesoperiodate, Cd 2 I 2 0»+9H 2 0. 
Insol m H a O. (Rammelsberg.) 

Cadmium mesoperiodate, Cd3(I06) 2 +5H 2 0. 
Ppt 

CaHIOs. CKimmins, Chem Soo 66. 151.) 

Cadmium diperiodate, Cd 4 l 2 0n+3H 2 0 
Insol m HsO (Rammelsbeig ) 

Cadmium periodate, Cdiolo0ai+15H 2 0. 

Insol, in HjO (Rammelsberg ) 

Calcium metaperiodate, Ca(IOj) 2 . 

Sol in HsIOo+Aq and acids (Rammels- 
berg, Pogg 134. 405 ) 

Calcium dimesoperiodate, Ca 2 I 2 0 9 +7H 2 0, 
and 9!I 2 0 

SI sol. in H 2 0. (Rammelsberg.) 

+3H 2 0. (Langlois ) 

Calcium orf/ioperiodate, Ca»(IOo) 2 . 

Insol. m H 2 0. Sol. in HNOa+Aq (Ram- 
melsberg, Pogg. 44. 577.) 

Cobaltous periodate, 7CoO, 2I 2 0 j+18H 2 0. 

Attacked by HC1, and sol. on warming. 
Slowly but completely sol, in NHO s (Lautsch, 
J. pr. 100. 89 ) 

Could not be obtained by Rammelsberg. 

Cupric dmesoperiodate, Cu 2 I 2 0«+6H 2 0. 

Decomp. by H s O without dissolving. 
(Rammelsberg.) 

Cupric orf/soperiodate, Cu a HI0 9 . 

Very sol. inHNOs+Aq. (Kimmms, Chem. 
Soc. 65. 150 ) 

Cupric diperiodate, Cu 4 I 2 0u+H 2 O. 

Insol m HaO, sol. in dil HNOa+Aq. 
(Rammelsberg.) 

+7H a O. (R) 

Cupric periodate, 5CuO, I 2 0 6 +6H 2 0. 

Wholly insol. in H 2 0. (Rammelsberg, B. 
1. 73) 

Didymium peroidate, Di 2 0 2 (I0 4 ) 2 . 
Precipitate. 

DiI0 6 +4H 2 0. Ppt. (Cleve, Bull. Soo. (2) 
43. 362.) 


Erbium periodate. 

Sol. in H 2 0 (Hoglund ) 

Glucinum periodate, Gla(108) 2 +11H 2 0. 

Decomp. by H 2 0 without dissolving. Eas- 
ily sol in HNOa+Aq 

+13H 2 0 Neaily insol. in H>0. (Atter- 
berg, B 7. 474.) 

Iron (ferrous) orf/ioperiodate, Fe 6 (IO») 2 . 
(Kimmms, Chem. Soc 55. 160 ) 

FeHjIOo (Kimmms ) 

Iron (ferric) periodate, 2Fe 2 O s , I 2 0 7 +21H 2 0. 
Ppt (Rammelsberg.) 

Iron (ferric) dimesoperiodate, FeHI 2 0 9 . 

Insol m dil HNOa+Aq, (Kimmins, 
Chem. Soc 66. 149 ) 

Iron (ferric) metaperiodate, Fe(I0 4 )a 
(Kimmms ) 

Lanthanum periodate, La(I0 4 )a+2H 2 0. 
Precipitate. (Cleve ) 

Lead metaperiodate, Pb(I0 4 ) 2 
Sol, in HNOj+Aq. (Kimmms ) 

Lead ori/ioperiodate, PbaH 4 (IOo) 2 . 

Sol m HNOj+Aq. (Kimmms, Chem. Soc. 
66. 149.) 

Lead mesoperlodate, Pba(IOa) 2 +2H 2 0. 

Insol. m H 2 0 or excess of periodic acid+ 
Aq. Decomp. by dil. H 2 S0 4 +Aq. (Ben- 
gieser, A 17.254) 

Lithium metaperiodate, LiI0 4 . 

Difficultly sol in H a O. (Rammelsberg, B 
1. 132.) 

Somewhat deliquescent. 

+H 2 0; sol. in H 2 0. (Barker, Chem. Soo. 
1911, 99. 1326 ) 

Lithium dimesoperiodate, Li 4 I 2 0 8 +3H 2 0. 

Very si. sol. in H 2 0, (Rammelsberg, Pogg. 
134. 387.) 

Lithium ortkopenodate, Li 6 IOa. 

H 2 0 dissolves out a slight amount of Lil. 
Easily sol. in HNOa+Aq. (Rammelsbeig, 
Pogg. 137. 313 ) 

Magnesium metaperiodate, Mg(I0 4 ) 2 + 
10H 2 O. 

Easily sol. in H 2 0. (Rammelsberg.) 

Magnesium diperiodate, Mg 4 I 2 0u+6H 2 0, or 
9H 2 0 

SI efflorescent Insol. m H 2 0 (Rammels- 
berg.) 
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Magnesium rfimesoperiodate, Mg 2 I 2 0»+ 
3H s O. 


I Potassium periodate tungstate. 

See Tungstoperiodate, potassium. 


(Rammelsbprg, Pogg. 
+151120, Insol in E 
ncid+Aq. (Langlois.) 


134. 499.) 
1,0. Sol. m 


periodic 


Manganic'periodate. 

See Manganiperiodic acid. 

Mercurous rfiperiodate, 5HgsO, I 2 0 t, or 
4Hg s 0, I 2 C) 7 =Hg 8 I s Ou. 

Insol. in II 3 0 Easily sol. in IINOa+Aq 
and in HC)+Aq. (Lautsch, J. pr. 100. 86.) 


Mercuric ortkopenodate, Hgsl.IOc); 

Insol, in H 2 0. Easily sol, in HC1. SI. sol. 
mHNOj, (Lautsch ) 

Mercuric potassium periodate, lOIigO, 5K 2 0, 
GIsOi. 

Insol. m H s O. DifHcultly sol in warm 
HNOj without deconip. (Rammelsbcrg, 
Pogg. 134. 520 ) 


Rubidium periodate, RbI0 4 . 

0.05 pt. is sol. m 100 pts H 2 0 at 13°. Sp. 
gr. of the sat aq. solution at 13°/4° = 1,0052. 
(Barker, Cliem. Soc 1908, 93. 16.) 

Samarium periodate, Sm(IOt)+4H 2 0, 
Precipitate. (Cleve.) 

Silver inetopenodate, AgI0 4 , 

Deeomp. by cold H 2 0 into Ag 4 I 2 0 9 +3H 2 0, 
and by warm H 2 0 mto Ag 4 I 2 0 9 +H 2 0. (Am- 
niermuller and Magnus, Pogg. 28. 516.) 
+H 2 0. Insol ppt (Kimmins ) 

Silver inesoperiodate, Ag s I0 6 
(Fornlunds, J. pr. 100. 99.) 

AguIIIOj Insol. ppt, (Kimmins, Chem 
Soc 61.358) 

Ppt by dil. HNOs; sol. in IINOs. (Rosen- 
heim, A 1899, 308. 57.) 


Nickel diwenoperlodate, Ni 2 IsO B . 
(Kimmins, Chcm. Soc 66. 151.) 

Nickel WRioperiodate, Ni a (I0 6 ) 2 . 
(Kimmins ) 


Silver rfimcsoperiodate, Ag 4 I 2 0 9 +H 2 0, or 
3IIjO 

Insol ppt. (Kimmins.) 

Decomp, by boiling HsO into AgJOa 
(Rommelsberg.) 


Nickel periodate, 7NiO, 4I 2 0 7 +63H 2 0. 

Insol in IIjO. Easily sol. m H c IO c +Aq, 
(Rammelsbcrg, Pogg, 134. 514.) 


Potassium we/uperiodate, KI0 4 . 

SI. sol. in HsO Sol. m 290 pts, cold H s O. 
(Rammelsbcrg, Pogg, 134. 320.) 

Almost insol inKOH+Aq 
0.00 pt. is sol, in 100 pts HsO at 13°. Sp 
gr. of the sat. sol, at 13“/4 0 = 1,0051. (Barker, 
Chcm. Soc. 1908, 93. Id.) 

Insol in metbvl acetate. (Naumann, B. 
1900, 42. 3790.) 


Potassium mesoperiodate, KjIO t +4H s O. 
Deliquescent. Easily sol. in HjO. (Ihre.) 


Potassium rfimcsoperiodate, Iv 4 I s 0 8 +9H 2 0 
Sol, in 9.7 pte. cold HsO. (Rammelsberg, 
Pogg. 134. 320.) 

Sol. in KOH+Aq. 

+3H 2 0, 


Potassium hydrogen rfimcsoperiodate, 

KjHIsOa. 

Less sol. m H 2 0 than IvI0 4 . (Kimmins, 
Chem. Soc. SI. 356 ) 


Potassium manganic periodate. 

See Manganiperiodate, potassium. 

Potassium zinc periodate, K s O, 455nO, 2I 2 0 7 

+4HiO. 

Ppt. (Rammelsborg, Pogg. 184. 368.) i 


Silver orfkoperiodate, AgsIOo. 

HNO a orNH 4 OH+Aq. (Rammels- 

— JH 4 OH+Aq; pptd. by 

HNOs. (Rosenheim, A 1809,308.56) 
AgaH 2 IOs. Insol ppt (Kimmins, Chem. 
Soc 61.358.) 

AgjHJOs, As above (Kimmins,) 

Sol, in dil. HNOs, (Rosenheim, A. 1899, 
308. 53 ) 


Silver diperiodate, Ag#I 2 Ou, 

SI sol. m HNOa+Aq; mBol. in NH 4 OH+ 
Aq. (Lautsch, J. pr. 100. 75.) 

Silver rfmcsorftperiodate, Ag u I 4 0i 8 , 
HNOa+Aq dissolves out AgsO. Insol. in 
NH 4 OH+Aq. (Lautsch.) 

Sodium metaperiodate, NaI0 4 
Easily sol. in H.O 
+2EfsO. (Langlois.) 

+3H 2 0 Efflorescent: sol. in 32 pts H 2 Q 
at oid. temp. (Rammelsberg, J. pv 103. 278.) 


I Sodium rfmesoperiodate, Na 4 I 2 0 9 +3Ha0 
Scarcely sol in cold, si sol. in hot H 2 0. 
(Magnus and Ammermiiller, Pogg, 28. 514.) 
Very sol in dil. HNOa+Aq, (Langlois ) 
Sol. in HCsHa0 2 +Aq with decomp. 
(Bengiesor, A. 17. 254.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

! +4HjO. 
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Sodium wesoperiodate, Na B I0 6 + 6 / < H 2 0. 

Sol in HjO. (Hue.) 

+H 2 0 = NajHjIOe. Loss sol. m H 2 0 than 
NaJjOs + 3H a O( = Na 3 H 3 IOa). (Kimmins, 
Chem Soo. 61. 357.) 


Zinc periodate, 9ZnO, 2l 2 0,-f 12H 2 0. 
(Rammelsberg ) 

Periodoplatinocyanliydric acid. 


Sodium orlliopenodate, NasIOo 
Na a HJO 0 . Con cp t composition for 

Na 4 I a 0 B -f-3H 2 0 (Kimmins.) 

NaJEIOfl. Correct composition for Na«I0 6 
+H 2 0. (Kimmms.) 


Barium geriodoplatinocyanide, BaPt(CN) 4 I 2 

Easily sol in H 8 0 or alcohol (Holst, Bull. 
Soc. (2) 22. 347.) 


Strontium melaperiodate, Sr(I0 4 ) 2 -f6H 8 0. 
Sol m H 2 0. 


Potassium periodoplatinocyamde, 
K 8 Pt(CN) 4 I 2 

Permanent Easily sol. in H a O or alcohol 


Strontium diwesoperiodate, Sr 2 I 2 0 B . 

Deoomp by H 2 0. 

+3H 2 0. 

Strontium mesoperiodate, Sr 8 (IO t ) 2 . 
Precipitate. 

Strontium oi tAoperiodate, Sr 5 (IC>6) 2 . 
(Rammelsberg, Pogg. 44. 577.) 

Thallic periodate, 3T1 8 0„ I s O,+30H 2 O. 

Insol m H 2 0. Deoomp by alkalies. 
(Rammelsberg, B. 3. 361.) 

Thorium periodate. 

Precipitate Sol. m HNOj+Aq. 

Uranous periodate. 

Precipitate, winch quickly decomposes. 


Permanganic acid, HMn0 4 . 

Known only m solution, which decomposes 
by evaporation or warming. 

Permanganates. 

All permanganates are sol. in H 2 0, except- 
ing AgMn0 4 , which is si sol 

Ammonium permanganate, NH 4 Mn0 4 . 

Sol in 12 0 pts. H 2 0 at 15° (Aschoff.) 

Sol in H 2 0 with decomp . (Christensen, 
Z. anorg, 1900, 24. 206.) 

Barium permanganate, Ba(Mn0 4 ) 2 
Sol m HjO. ' 

Cadmium permanganate, Cd(Mn0 4 ) 2 +8H 2 0. 

Stable. (Klobb, Bull Soc 1894, (3) 11 
607.) 


Ytterbium periodate, YbI0 6 +2H 2 0. 

Hydroscopic. (Cleve, Z. anorg. 1902, 32.1 
136.) 

Yttrium periodate, Y 2 (I0j) 2 -fSH 2 0. 

Very slightly sol. (Oleve,) 

3Y 2 03, 2Ia0 7 +6H 2 0. Precipitate. (Cleve) 

Zmc dimesoperiodate, Zn 2 I 2 0 9 -f-6H 2 0. 
(Rammelsberg, Pogg. 134. 513.) 

Zinc periodate, 3ZnO, 2I 2 07+7H 2 0. 

(Langlois ) 


Cadmium permanganate ammonia, 

; Cd(Mn0 4 ) 2 , 4NH 3 . 

Sol in H s O with deoomp. (Klobb, Bull. 
Soo (3)3.510.) 


Caesium permanganate, CsMn0 4 
SI. sol in cold, somewhat more easily sol. 
in hot H 2 0. (Muthmann, B. 1893, 26. 1018.) 
Solubility in H 2 0. 

100 ocm. of the sat. solution contain at 1 


1° 19° 59° 

0.097 0.23 1.25 g. CsMnO,. 

(Patteison, J Am. Chem. Soc. 1906, 28. 
1736.) 


Zinc diperiodate, Zn 4 I 2 0u+H 2 0 
Easily sol. in H 2 0, b 1. acid with HN0 2 . 
(Langlois, A. eh. (3) 34. 267.) 


Calcium permanganate, Ca(Mn0 4 ) 3 +5H 8 0. 
Deliquescent. 


Zinc dimesodiperiodate, ZnjI 4 0i S +14H 2 0 (?). Cupnc permanganate. 
(Rammelsberg.) | Deliquescent. 
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Cupric permanganate ammonia, Gu(Mn0 4 )a, 
4NH 3 . 

Sol, in H-jO with slow decomp (Ivlobb, 
Bull. Soc. (3) 3. 509.1 

Didymium permanganate, Di(Mn0 4 ) 3 + 
31H 2 0, 

SI sol. m II/J. (Frenchs mid Smith, A 
191. 331.) 

Has not been prepared. (Cleve, B, 11. 912.) 

Lanthanum permanganate, La(Mn0 4 ) 3 -f- 
21H 2 0. 

Ppt. (Frerichs and Smith, A 191. 331 ) 
Has not been prepared (Cleve, B 11.910.) 


Lead permanganate. 

Sol, in HN0 3 +Aq. (Forchhammer ) 


Lithium permanganate, LiMn0 4 -(-3H 2 0 
Sol, m 1 4 pts H 2 G at 10°. (Aschoff ) 


Magnesium permanganate, Mg(Mn0 4 ) 8 
Insol. in CHC1 3 , CC1 4 , C.H„ toluene, nitro- 
benzene, ligrom, other and CS . Sol in 
methyl alcohol, acetone, pyridine, and middy 
sol, m glacial acetic acia Only pyndino and 
glacial acetic acid are sufficiently stable to- 
ward the salt to bo of any practical use for 
oxidation purposes (Michael and Garner, 
Am, Ch, J. 1906, 35. 268 ) 1 

-)-6HaO. Easily deliquescent 


Nickel permanganate ammonia, Ni(Mn0 4 ).. 
4NII, 

Sol in HaO with deenmp (Klobh, Bull. 
Soc (3) 3.509) 


Solubility in H 2 0 at t°. 


p=pts. KMnOi sol. in 100 pts. H s O at t°. 



Solubility in H 2 0 

100 ccm. of the sat. solution contain at. 

0° 15° 15.3° 30° 

2 84 5 22 5.30 8.69 g. KMn0 4 , 

Sp. gr. of sat. solution at 15° = 1035 
(Patterson, J Am. Chem Soc 1906, 28. 
1735 ) 

1 1. sat KMnO ( +Aq contains at. 

0° 10° 20° 30° 40° 

0.176 0 278 0.411 0.673 0,792 mol. KMn0 4 , 


1.154 1.429 1 812 2 047 mol, KMn0 4 . 

(Sackur, Z Elektrochem. 1912, 18. 723 ) 


Potassium permanganate, KMn0 4 . 

Sol. m 16 pta H«0 at 15° (Mitscherlich ) 


Solubility in 100 pts H a O at t° 



(Baxter, J. Am. Chem. Soc. 1906, 28. 1343.) 


Solubility of KMn0 4 in HaO at t°. 



(Voerman, C. C. 1906, I. 125.) 


Sol. in cone H a S0 4 . Deliquesces in liquid 
HC1, but doca not dissolve (Goie.) 

Slowly sol. m H 3 P0 4 -|-Aq. (Chevillot and 
Edwaids.) 
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Solubility in KOH+Aq at t° expressed in. mol. per 1. of the sat. solution. 



Solubility in salts +Aq. at t° 

Solubility m acetone -f-Aq. at 13° 
A=ccm. acetone in 100 ccm acetone +Ag. 
Vs KMnOi =millimols KMnOs in 100 ccm 
of the solution. 

Solvent | 

* 

Mo! EMn0 4 
in 1 1 of sat 

O^KeCOa 

0 

25 

40 

0 1462 

0 4375 

0 7380 

A 

i/a KMnOi 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

• 100 

148 5 

162 2 

177 3 

208 2 

257.4 

316 8 

328.0 

312 5 

227.0 

67.6 

1 KaCOa 

2 

0 

25 

.40 

0.0629 

0 2589 

0 5007 

2-n 1 ^ 

0 

40 

0 0446 

0 3519 


0 

25 

0 0270 

0 0930 

(Herz and Knoch, Z. anorg. 1904, 41. 317.) 

Sol. in benzonitnle (Naumann, B 1914, 
47. 1369 ) 

Difficultly sol m methyl acetate. (Nau- 
mann, B. 1909, 42. 3795 ) 

Sol. m ethyl acetate. (Naumann, B 1904, 
37. 3601 ) 

Rubidium permanganate, RbMnOj. 

Solubility in H a O lies between IC and Cs 
salts (Muthmann, B, 1893, 26. 1018 ) 
Solubility in HjO. 

100 ccm of the sat solution contain at. 

2° 19° 60° 

0 46 1 06 4 68 g. RbMnO*. 

(Patterson, J Am. Chem. Soc 1906, 28. 
1735.) 

Silver permanganate, AgaMnCV 

Sol in 109 pts cold HA) and much less hot 
HoO. Decomp, by boiling (Mjtscherlich, 
Pogg. 26. 301 ) 

Silver permanganate ammonia. 

SI. sol. m cold, more easily in hot H„0 
(Klobb, C.R 103.384) 


0 

0 0156 

0 1-nKCl 

0 

25 

40 

t 0 1395 

0 4315 

0 7380 

0 5-nKCl 

0 

25 

40 

0.0760 

0 3060 
0.5840 

1-nKCl 

o 

25 

40 

0 0532 

0 220 

0 444 

2-nKCl 

0 

25 

40 

0 0379 

0 1432 

0 288 

(Saekur, Z Elektrochem 1912, 18 723.) 

Very sol. in liquid NHs. (Moissan. A. ch. 
1895 (7) 6. 428; Franklin, Am Ch J 1898, 
20. 829.) 

Deoomp immediately by alcohol Sol m 
acetone. (Eidmann. C. C 1899. II, 1014, 
Naumann, B 1904, 37. 4328.) 



PERMANGANATE, SODIUM 


Sodium permanganate, NaMn0 4 +3H a 0. 
Deliquescent Extremely aol in H a O 
Moderately sol m liquid NH a . (Franklin, 
Am Ch. J 1S98, 20. 829 ) 

Strontium permanganate, Sr(Mn0«),+4H,0 
Deliquescent. Sol inlljO. (Fromherz ) 

Thallous permanganate, TlMn0 4 . 

Sol m II a O with decamp. (R. Meyer, Z 
anorg. 1899, 22. [,88 ) 


4[(NH 4 )«, K 2 , Mn]0, MnOj, 10MoO a + 
5H 2 0. (Friedheim and Samelson, Z. 'anoig. 
1900, 24. 97.) 

3[(NH 4 ) 2 , ICj, Mn]0, MnOj, 10MoO„+ 
6H a O, and +10H a O (Friedheim and Samel- 
son, Z. anorg 1900, 24. 92 ) 

Ammonium potassium permanganomolyb- 
date, 3[(NH 4 ) 2 , K 2 ]0, MnO ? , 8MoO a + 
4H s O. 

(Friedheun and Samelson ) 


Zinc permanganate, Zn(MnO 4 ) a +6H 2 0. 

Deliquescent. VeivsolmlljO (Marten- 
son, J. B 1873. 274.) 

Zinz, permanganate ammonia, 

Zn(Mn0 4 ) a , 4NII a 

Sol. in II a O with deoomp. (Iilobb, Bull 
Soc. (3) 3. 509 ) 

Pennanganomolybdic acid, Mn0 2 , 
12MoO 4 +10H 2 O. 

Sol. m H a O. Decomp, by alkalis, Sol. in 
alcohol. (P6ekanl, C. R. 1897, 125. 31 ) 


Ammonium perraanganomolybdate, 
2(NH 4 )aO, MnOs, 7Mo0 a +5H 2 0. 
(Friedheim and Samelson, Z. anorg. 1900, 
24. 73 ) 

3(NH 4 )A MiiO s , 9MoO a +6H a O. (Fncd- 
lierm and Allemann, Mit d Nat Ges. Bern. 
1904. 28 ) 

+7H a O. (Friedheim and Samelson, Z. 
anorg 1900, 24. 70 ) 

4(NH 4 ) s O, MnOs, llMoO a +7H a O. (Fncd- 
heim and Samelson.) 

3(NH 4 ) s O, Mn0 2 , 12MoOj+5HA SI 
sol. in cold H 2 0. Decamp, by alkalis. Insol. 
iu alcohol. (Pochard, C. R. 1897, 126. 30.) 

Ammonium manganous permanganomolvb- 
date, 3[(NH 4 ) 2 , MnJO, MnO t , 9MoOj+ 
6H,0 and +7H a O 

(Friedheim and Allemann, Mitt. d. Nat. 
Ges. Bern. 1904. 23.) 

3](NH 4 ) 2 , MnJO, MnO a , 10Mo0 5 +10H 2 0 
(Friedheim and Samelson, Z. anorg. 1900, 24. 
91.) 

4[(NH 4 ) 2 , MnJO, Mn0 2 , 10MoO 8 +6H 2 O. 
(Friedheim and Samelson, Z. anorg. 1900, 24. 
75.) 

4[(NH 4 )s, MnJO, MnOj, 11 MoO,+ 8H 2 0 
(Friedheim and Samelson, Z. anorg. 1900, 24. 


Ammonium manganous potassium perma 
ganomolybdate, 2(NH 4 ) a O, MnO, K„i 
MnOj, 10MoO,+5H a O. 

Very si. sol. in cold, easily sol. in H 2 0 
70 . -J Z, anorg. 1808, 16. 7E 

8 N \ ;. K. 'inJO, MnO a , 9MoO, 
.li.' 1 1 ■ •' . md Allemann, Mitt. 

Nat. Ges. Bern. 1904. 23.) 


Barium permanganomolybdate, 3BaO, MnO a , 
9MoO a +t2H a O 

Ppt. (Hall, J. Am Chem. Soc 1907, 29. 
700.) 


Manganous potassium permanganomolyb- 
date, 2K»0, MnO, MnO a , 0MoO a + 
8H a O 


Z. anorg. 1900, 24. 86.) 

3[IC a ,Mn]0, MnOs, 9MoO a +6H a O. (Fried- 
heim and Allemann, Mitt. d. Nat Ges, Born 
1904. 23 ) 

2 6 K a O, 0 4 MnO, MnO a , 9MoO,+7H s O. 
Ppt. (Hall, J Am. Chem. Soo. 1907, 29. 
700 ) , 

4[K a , MnJO, MnO a , 11 MoO 3 +7H s 0. 
(Friedheim and Samelson, Z. anorg. 1900, 24. 
80) 


Manganous potassium sodium permangano- 
molybdate, 3[K a , Na a , MnJO, MnO a , 
SMnQs-MHA 

(Friedheim and Allemann, Mitt. d. Nat. 
Ges Bern 1904. 48 ) 

Manganous sodium permanganomolybdate, 
3[Na s , MnJO, MnO a , 9MoO s +15H a O. 
(Friedheim and Allemann.) 

Potassium permanganomolybdate, 3K a O. 

MnO a , 8MoO s +3IIA. 

Much less sol. in H a O than NH 4 oomp. 
(Friedheim and Samelson, Z. anorg. 1900, 24. 
78.) 

+5HA Nearly insol m cold or hot H 2 0. 
[Rosenheim and Itzig, Z. anorg. 1898, 16. 81 ) 
3K a O, MnO,, 9Mo0 3 +5H a O. (Friedheim 
and Samelson, Z. anorg. 1900, 24. 81.) 

+6IIA. (Hall, J Am. Chem Soo. 1007, 
29. 700 ) 

3KA MnO, 12MoO,+4H a O. Nearly 
insol. in cold H a O. Decomp, by alkalis. 
Insol. in alcohol. (Pdohard, C R. 1897, 125. 
31.) 

Silver permanganomolybdate, 3Ag a O, MnO a , 
9MoO,+6H a O. 

Ppt. (Hall, J. Am. Chem. Soe. 1907, 29. 
700) 



PEROXYNITRATE, SILVER 


661 


Sodium permanganomolybdate, 3Na 2 0, 
MnO a , 12 MoO„+]3H 2 0. 

Efflorescent. Very sol in H 2 0 Decomp 
bvnlkabes. Insol in alcohol. (Pdchard, C R. 
126. 31.) 

Permanganotungstic acid. 


Ammonium manganous permanganotung- 
state, 4(NH,) 2 0, MnO, Mn0 2l 12WO a + 
23H 2 0 


Readily sol. m H a O. Can be cryst there- 
from ("Rogers and Smith, J Am Chem. 
Soc. 1904, 26. 1475 ) 


Sodium permanganotungstate, 3Na 2 0, MnO a , 
5\V0s+18H 2 0. 

Rather easily sol. in hot H a O. Solution 
deoomp on long boiling with separation of 
manganese peroxide ("Just, B 1903, 36. 
3621 ) 

Permolybdic acid, Mo 2 0 7 , 5H s O = 
HMo0 4 +2H 2 0. 

Very sol in H 2 0, and not deoomp. bv boil- 
ing (Pdohard, A oh. (6) 28. 550.) 

H 2 MoOs+l)£H 2 0 “Ozo-molybdie acid.” 
Only very si. sol. m H 2 0 after being dried m 
the air. Sol in fairly eono. H 2 SO t . (Muth- 
mann, B. 1898, 31. 1838.) 

H 2 M 02 O 7 , H 2 0 2 SI. sol in cold, more eas- 
ily sol m hot H 2 0, but does not separate on 
cooling. Sol. in dil, acids, also m HjPO*. 
(Cammerer, Ch Z, 1891, 16. 957.) 


Ammonium permolybdate, NH4M0O4+ 
2H 2 0. 

Very sol m H a O, si sol m alcohol, but] 
alcohol extracts it from H 2 0, forming a very 
cone supersat. solution, which is pptd. by a 
orystal of NH4M0O4, and only a si. amount 
remains m solution. (Pochard ) 

3(NH 4 ) 2 0, 5MoOs, 2Mo0 4 +6H 2 0. (Muth- 
mann. B 1898, 31. 1837.) 

3(NH4) 5 0, 7Mo0 4 +12H 2 0 Ppt. (Muth- 
mann, Z. anorg. 1898, 17. 76.) 

3(NH 4 ) 2 0, 5Mo04+6H 2 0, Ppt (Muth- 
mann-,) 


Copper permolybdate, CuCMoCLL+HoO 
Insol in H 2 0; easily sol. in acids. Sol. 
NH|OH+Aq with decomp. (Pdchard ) 


Magnesium permolybdate, Mg(Mo0 4 )i + 
10EI 2 O 

Very sol in H 2 0, si. sol m alcohol. (Pilch- 
ard.) 


Mercurous permolybdate. 

Insol in H 2 0 or NELNOa+Aq. (Pilchard.) 


Potassium permolybdate, KMo0 4 -)-2H 2 0. 

SI boI m cold, more m hot H 2 0, SI, sol. 

. alcohol (Pdchard ) 

li 2 0, 2MoOa, AI0O4+3H2O. Ppt. (Muth- 
mann, Z anorg. 1898, 17. 77 ) 

K 2 0 2 , Mo 0 4 , HoO, Deoomp by H 2 0. 
(Melikoff and Pissarjewsky, B. 1898, 31. 
2449.) 


K 2 Mo 0 5 -1-3H 2 0 Nearly msol in cold, 
easily boI. in hot H a O. (Mazzuchelli and 
Zangrilli, Gaza, ch. it. 1910, 40. C2) 56 ) 


Rubidium permolybdates. 

"Rubidium ozo-molybdate ” 

3Rb 2 0, 10 MoO 4 +14H 2 O Ppt 
Rb 2 0, 2MoOa, Mo0 4 +3H 2 0. May be re- 
cryst. from H 2 0 2 -(-Aq. 

3Rb 2 0,5MoOa, 2 Mo 04+6H 2 0 Ppt 
Rb 2 0, 3 Mo08, Mo 04+4H 2 0 Ppt. (Muth- 
mann, B 1898, 31. 1S39-41.) 

Sliver permolybdate, AgMoOa. 

(Pdchard,) 


Sodium permolybdate, NaMo0 4 -f 3EI 2 0. 

Very sol. in H 2 0; msol. in alcohol, but 
behaves similarly to IC salt. (Pecbard ) 


Thallous permolybdate. 

Insol. in H 2 0. (Pdchard', - A. ch 1893, (6) 
28. 559 ) 


Pernitric acid, NO«. 

See Nitrogen teoxide. 


Ammonium nickel permolybdate ammonia, 

(NH 4 ) 2 Ni(Mo04) 2 , 2NH s . 

Decomp by H 2 0. Sol. m dil. NH4OH 
(Briggs, Chem, Soc. 1904, 85. 674.) 

Barium permolybdate, Ba(Mo0 4 ) 2 +2H 2 0. 
(Pdchard, A. ch. 1893, (6) 28. 537.) 

8BaO, 19MoO a , 2H 2 0 2 +13H 2 0. (Baer- 
wald, Dissert 1886.) 

C®sium permolybdate, Cs 2 0, 4MoC>4-|-6H 2 0, 
Sol. hot H a O. (Muthmann, B. 1898, 31. 
1841 ) 

3Cs 2 0, 7MoO s , 3Mo04+4H 2 0 Ppt. 
(Muthmann.) 


Silver pemitrate, basic, 3Ag 3 0 2 , AgNOs. 

Decomp. H a O‘. (Mulder, kt c 1898, 17. 
142.) 

Perosmic acid. 

Potassium perosmate ( v ). 

Sol, in H 2 0, but very easily deoomp. 

Peroxynitric acid. 

Silver peroxynitrate. 

Analysis of the black compound formed, 
under certain circumstances, m a silver volt- 
ameter when an aqueous solution of AgNOa 
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is electrolyzed, points to the composition 
3Ag.O, 50, ArNOj, perhaps 2Ag 3 0 4 , AgNOs 
or 3Ag+)n, VgN0 5 . (Mulder, Cliem. Soc 
1896, 70. f2) 561 ) 


Peroxylaminesulphonic acid. 


Potassium, poroxylaminesulphonate, 

NjOjfHOiK) 4 . 

Very unstable in II 2 0. Very si sol. in cold 
H»0. * More stable in N/10 KOH+Aq. 

100 pts N/10 KOH+Aq dissolve 0.62 pt 
of the salt at 3°; 6.6 pts. at 29° (Haga, 
Chem Soc 1901,86.86) 


Perstannic acid, H 2 Sn 2 C>7. 

Known in colloidal state, sol m HaO 
(Spring, Bull Soc (2) 61. ISO.) 

Potassium perstannate, KSn0 4 +2H s 0. 

Sol, in H«0 Insol in alcohol. (Tanatar, 
B. 1005, 38. 1185 ) 

Sodium perstannate, NaSn0 4 +2H 2 0. 

Difficultly sol. in H a 0 with decomp 
(Tanatar ) 

Persulphunc acid, S 2 0; 

See Sulphur ftcpfoxide. 

H a Sj0 8 


Sp gr. of HaSjOs+Aq. 


Ammonium mercurous persulphate am- 
monia, (NH 4 )HgS 2 0„, 2NHi. 

Decomp by II 2 0 Insol. in dil or cone., 
hot or cold H 2 S0 4 or HNO,. Sol. m HC1. 
(Taiugi, Gazz ch. it. 1903, 33. (1) 131.) 

Barium persulphate, BaS 2 0 3 +4H 2 0. 

Very sol. in H 2 0. 100 pts II 2 0 at 0° dis- 
solve 39.1 pts. BaS 2 0 8 , or 52,2 pts. BaS 2 O a + 
4H 2 0. Sol in absolute alcohol with pptn. of 
BaS 2 0 8 +H 2 0 Insol. m alcohol (Marshall) 

Cadmium persulphate ammonia, CdS 2 0 8 , 
6NHj 

Sol. m H 2 0 (Barbieri, Z. anorg. 1911, 71. 

360) 

Caesium persulphate, Cs 2 S 2 C>8 
Sol. in H 2 0. 8.71-8.08 pts. are sol. in 100 
pts. H 2 0 at 23°. (E. P. Smith, J. Am. Chem. 
Soc. 1899, 21 . 935.) 

Calcium persulphate. 

Very sol. in H a O (Marshall, J Sob Chem. 
Ind. 1897, 16. 396.) 

Copper persulphate ammonia, CuS 2 0 8 , 4NH S . 
Sol in H a O (Baibien, Z anorg 1911, 71. 

361 ) 

Lead persulphate, PbS 2 0 8 
Decomp by H 2 0 SI sol m H 2 S0 4 , and m 
pyrosnlphuric aeid Sol. m cold cone. HC1 
iiisol or sol. with decomp m all ord solvents. 
(Elbs, Z Elektiochem 1900, 7. 346 ) 


Amm onium persulphate, (NII 4 ) 2 S 2 0 8 
Very sol in II»0, 100 pts H»0 at 0° dis- 
solve 58.2 pts. (NRi) 2 S 2 0 8 (Mai shall, 
Cliem. Soc 69. 771.) 

Solubility in H 2 0 equals 58% at 8° 
(Moieau, C. C. 1901, II. 56 ) 

100 pts. H«0 dissolve 65 pts. at ord temp. 
(Elbs, J pr. 1803, (2) 48. 185.) 

Ammonium lead 


ionium lead persulphate, 
(NH 4 ) 2 Pb(S0 4 ) 3 


Decomp, by H s O Almost mso] in cold 
H,SO ( of sp, gr. = 1.7. SI. sol. mH 2 S0 4 (sp. 
gr. = 1,7) ut 50°. Sol. m fuming II 2 SO< and 
in cold cone HC1. Sol. m acetic acid, in Na 
acetate+Aq acidified with acetic acid and m 
excess of cold 20%NaOH+Aq, (Elbs, Z. 
Eloktrochem. 1900, 7. 346 ) 


Solubility of Pb(S0 4 ) 2 in H 2 S0 4 +Aq, at 22°. 
v= moles of H 2 S0 4 per mole of H 2 0: 
c=millimols Pb(S0 4 ) 2 mil. 


0 304 
0 348 
0.387 
0 407 
0 435 
0 477 
0 515 


0 658 
0 609 

0 917 

1 11 
1.54 
2.08 
2.13 


Lead potassium persulphate, K 2 Pb(S0 4 ) 3 
Decomp, by H 2 0 Almost insol in cold 
H 2 S0 4 of sp. gr. = l 7. SI. sol. m H 2 S0 4 (sp. 
gr =1,7) at 50°. Sol. in fummg H 2 S0 4 , cold 
cone. HC1, excess of cold 20% NaOH+Aq, 
acetic acid, and in Na acetate+Aq acidified 
with acetic acid (Elbs, Z. Elektrochem. 
1900, 7 . 346.) 
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Nickel persulphate a m monia, NiS 2 0 8 , 6NH 3 . 

Unstable in the air Sol in H 2 0 with de- 
comp. (Barbien, Z anorg. 1911, 71. 351 ) 


Magnesium sodium pertantalate, MgNaTaOa 
+8H 2 0 

Somewhat sol in II 2 0. (E. F. Smith ) 


Potassium persulphate, K 2 S 2 0 8 
100 pts H 2 0 at 0° dissolve 1 77 pts K 2 S 2 0 8 ; 
more sol m hot H 2 0 with very si. decomp. 
Less sol, in H 2 0 than any other peisulphate. 
(Mai'shall.) 

Rubidium persulphate, Rb 2 S 2 0 8 
Sol. in H 2 0. 3.32-3.49 pts. are sol. in 100 
pts. H 2 0 at 22 6°. (E. F. Smith, J. Am. 
Chem. Soc. 1899, 21. 934.) 

Silver persulphate, basic, 5Ag 2 0 2 , 2Ag 2 S0 7 
Decomp, by H 2 0 and acids (Mulder, C. C. 
1899. I, 16 ) 


Sodium persulphate, Na 2 S 2 0 8 . 

Very sol, m H 2 0 (Lowenkerz ) 

Strontium persulphate. 

Verv sol in H 2 0. (Marshall, J Soc. Chem. 
Ind 1897, 16. 396 ) 

Thallium persulphate, T1 2 S 2 0 8 . 

Veiy sol in H 2 0 (Smith, J Am. Chem, I 
Soc 1898,21.936) 

Zinc persulphate ammonia, ZnS 2 0 8 , 4NH 8 
Sol. m H 2 0. (Barbien, Z. anorg. 1911, 71. 
350.) 

Persulphomolybdic acid. 

See Persulphomolybdic acid. 

Pertantalic acid, HTa0 4 +nH 2 0. 

Ppt. (Melikoff, Z. anorg. 1899, 20. 345 ) 


Potassium pertantalate, KsTaOs+MH.,0. 

Sol in H 2 0 with decomp ; sol in ICOH + 
H 2 0 2 +Aq; pptd by alcohol. (Melikoff, Z. 
anorg. 1899, 20. 346 ) 

Rubidium pertantalate, Rb 3 Ta0 8 . 

Somewhat sol. m H 2 0. (E. F. Smith.) 

Sodium pertantalate, Na 3 Ta0 8 +H 2 0. 

Pptd by alcohol. SI. sol, m H 2 0, decomp 
on heating with H 2 0. (Melikoff, Z. anorg 
1899, 20. 348 ) 

NaTa0 4 +Na0Ta0 4 +13H 2 0. Sol. in 
H 2 0 2 +Aq, pptd by alcohol. (Melikoff, Z. 
anoig 1899,20.349) 

Pertitanic acid. 


Ammonium pertitanate, (NH 4 ) 2 0 2 , Ti0 3 +- 
H 2 0 2 

Fairly stable: decomp, rapidly in aq. solu- 
tion. (Melikoff, B. 1898, 31. 955.) 

Barium pertitanate, Ba0 2 , Ti0 8 +5H 2 O 
SI. sol. in H s O. (Melikoff and Pissarjew- 
sky, Z anorg 1898, 18. 59.) 

Potassium pertitanate, K 2 0 2 , Ti0 3 , K 2 0 4 + 
10H 2 O 

Stable at zero; deliquesces and deoomp. at 
ordinary temp. (Melikoff, B. 1898, 31. 680.) 


Sodium pertitanate, Na 2 0 2 , Ti0 3 -|-3H 2 0. 

Sol in H 2 0. Pptd. m alcohol. (Melikoff, 
B 1898,31.955) 

4Na 2 0 2 , Ti 2 O 7 +10H s O. Decomp, by H 2 0. 
(Melikoff) 


Caesium pertantalate, Cs 3 Ta0 8 . 

Ppt. (E F Smith, J Am Chem Soc 
1908, 30. 1667 ) 

Calcium potassium pertantalate, CaKTaOs+ 

4HH a O. 

Insol in cold H 2 0; decomp by hot H 2 0. 
(Melikoff, Z anorg 1899, 20. 347.) 

Calcium sodium pertantalate, CaNaTa0 8 + 

4MH 2 0. 

Difficultly sol in H 2 0. (E. F. Smith, J. 
Am. Chem Soc. 1908, 30. 1668.) 

Magnesium potassium pertantalate, 

M gKTaO 8 + 7H 2 0 . 

Somewhat sol in H 2 0. (E. F. Smith.) 

Magnesium rubidium pertantalate, 
MgRbTa0 8 +9H 2 0. 

Somewhat sol. m H 2 0. (E. F. Smith.) 


Pertungstic acid. 

Barium pertungstate, BaO, 2W0 3 , 0+6H 2 0, 
Insol m HjO. Decomp, by acids (Kell- 
ner, Dissert. 1909.) 

Caesium pertungstate, 3Cs 2 0, 12W0 3 , 20+ 
12H a O. 

SI. sol. in cold, easily sol. m warm H 2 0. 
(Kellner ) 

5Cs 2 0, 12WO., 240+llH 2 0. 

SI sol in H 2 0 (Kellner ) 

Calcium pertungstate, 3CaO, 6W0 3 , 80+ 
8H 2 0 

Sol. in H 2 0. (Kellner) 

Lithium pertungstate, Li 2 0, 2WOs, 20+ 
6H 2 0 

SI. sol m H 2 0. (Kellner.) 

3Li 2 0, 4WO«, 0+9H 2 0. Sol. in H a O. 
(Kellner.) 
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Magnesium pertungstate, 2MgO, 4W0 j, 60 + 
911 = 0 , 

Easily sol, in H»0. (Kellner.) 


Potassium pertungstate, K 2 0 4 , W0 4 +II a 0. 

Sol in H2O with decomp.: explodes m the 
air at R0° (Melikoff, B, 1898, 31. 684.) 

K s 0, 2W0 3 , 40+4H a 0 Sol. m H a 0 from 
which it is ppt. by alcohol and ether (Kell- 

11< 71v',0, 1()W0 3 , 50+2211,0. Very si. sol. 
in H 2 0. (Kellner.) 


Rubidium pertungstate, 2Rb a O, 4WO a , 0+ 
3H S 0, 

Sol. in H a 0 with slow decomp. (Kellner.) 
5Rb a 0. 12WO a , 30+12H a 0 Insol. m 
H a 0, (Ivellner.) 


Sodium pertungstate, NaW0<+H a 0. 

Very sol. 111 H a 0. (P6ohwd, C R 112. 
1060.) 

+2H a 0. Sol. in HjO but easily deoomp, 
(Kellner.) 

NasWuOj+OHjO Sol m H a 0 aud can 
bo cryst. therefrom (Pissarjcwsky, Z. anorg. 
1900, 24. 113.) 

NosO a , WO*+H«Oj, (Na s O a )\VOi+7H a O 
Decomp mtheiur Sol. in H a O with decomp 
(Melikoff, B, 1S9S, 31. 033.) 

Na a O a , WO 4, H a O a Very unstable. De- 
comp, in the air and by H a O. (Melikoif.) 


Strontium pertungstate, SrO, 2\VO s , 0 + 
6H a 0. 

(Kellner,) 


Peruranic acid, U0«, xH a O (?). 
Known only in its salts 


Sol. in H a 0; deconip. by acids and by 
Al(OH) a in aq. solution. (Melikoff, B, 1897, 
30. 2904.) 


Ammonium uranyl peruranate, 
(NH 4 ) a (UO a )UO s +8H a O (?). 

Easily sol, m H a O. (Fairley, Chem. Soc. 
(2) 31. 134.) 

Barium peruranate, BaUOs. 

As K salt, (de Coninek, C. C. 1909, I, 
1970.) 

(Ba0,)jU0 4 +8Hi0. Deoomp. by H,S0 4 
and HiCO,. (Melikoff, B. 1897, 30. 2905.) 
BaOi(U0 4 ),+9H a O. Ppt. (kelikoff.) 


Calcium peruranate, CaU0 6 . 
As K salt, (de Coninok.) 


Calcium peruranate, (CaO a ) a UO 4 +10II a O. 
Ppt. (Melikoff, B. 1897, 30. 2906.) 


Copper peruranate, (Cu0 s ) a U04. 

Ppt. (Melikoff.) 

Bead peruranate, (Pb0) a U0 4 , PbO, UO a 
Ppt (Melikoff ) 

lithium peruranate, (Li a 0i)(U0 4 ) a +8H.>0. 

Sol. in H a O; decomp, by acids and by 
Al(OH) a in aq solution; very unstable. 
(Melikoff.) 


Nickel peruranate, (Ni0) a U0 4 
Ppt (Melikoff ) 

Potassium peruranate, K 4 UO 8 +10H a O (?), 
Unstable. (Fairley.) 

KjUOj (de Coninek, C. R. 1909, 148. 
1769) 

+3H a O. Decoinp. by HjO, HC1 and dil. 
HNOj (Aloy, Bull. Soe 1903, (3) 29. 293.) 

Silver peruranate, Ag a U a O,i (?). 

(Guyard, Bull. 800 (2) 1. 95.) 

Does not exist. (Alibegoff, A. 233. 117.) 


Sodium peruranate, Na 4 U0 8 +SH 2 0 
Sol in H a O. SI sol m alcohol. (Fan-ley.) 
NajUOs As K salt, (de, Comnck, C, C. 
1909, I. 1970.) 

+6H a O Decomp, by H a O and HC1. 
(Aloy, Bull. Soc. 1903, (3) 29. 293.) 

(Na>0 a ) a U0 4 -)-8H a 0. Sol. in HjO; de- 
oomp. by dil. HC1, H 2 S0 4 , and by Al(OH)i 
in aq. solution. (Melikoff, B. 1897, 30. 2903.) 


Sodium uranyl peruranate, Na 2 (U0 2 )U0 8 + 
6II a O (?). 

Sol. in H a O. (Fau-ley.) 

Pervanadic acid, HV0 4 (?). 

Sol. in H a O. (Pissariewsky, C. C. 1902, II. 
565.) 


Ammonium pervanadate, NH 4 V0 4 . 

Sol in H a O a + Aq; msoi. m alcohol. (Scheuer 
Z anorg 189S, 10. 294.) 
(NH 4 ),VO,+2HH a O. Sol. in H a O; insol. 
1 alcohol (Melikoff, B. 1909, 42. 2292.) 

I (NH 4 ) 4 V 2 0ji. Sol. m H a O a + Aq; ppt. from 
aq solution by alcohol (Melikoff, Z. anorg 
1899, 19. 406.) 


Barium pervanadate, Ba(V0 4 ) a . 

SI, sol in H/);,+Aq free from H 2 S0 4 ; 
msol. in alcohol. (Scheuer, Z. anorg. 1898, 
16. 288.) 

Cadmium pervanadate, Cd(V0 4 ) a . 

Si. sol. m H a O a +Aq; msol. in alcohol, 
(Scheuer.) 


Calcium peiyanadate, Ca(V0 4 ) a . 

Sol. in H a O a +Aq; insol in alcohol. 
(Scheuer.) 
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Lead pervanadate, Pb(V0 4 ) 2 
SI sol in HaOj+Aq free from H 2 S0 4 ; insol 
in alcohol (Scheuer ) 

Lithium pervanadate, LiV0 4 
Sol in H.Oa f Aq; insol. in alcohol 
(Scheuer ) 

Potassium pervanadate, KV0 4 . 

Sol in H 2 Oi+Aq acidified with H s S0 4 , 
msol in alcohol (Scheuer ) 

K„V0„+2HH 2 0 Sol in H 2 0, insol. m 
alcohol (Mehkoff, B. 1909, 42. 2293 ) 
3K 2 0 a V0 4 , 2KV0 4 +2Hs 0. 0.865 g. is 
sol in 100 g. H a O at 19°; si. sol. in KOH+ 
Aq, very stable in the air. (Mehkoff and 
Pissarjewsky, Z. anorg. 1899, 19. 408.) 

K4V2O12+2H2O. (Mehkoff and Pissai- 
iewskji, Z. anorg 1899, 19. 411.) 

JKiVjOia+SJ^HsO. Moderately sol. in 
HiO with slow decomp . (M elikoff and Pissar- 
jewsky, Z. anorg, 1899, 19. 410 ) 

Silver pervanadate, AgV0 4 . 

SI sol in H2O2+ Aq free from H 2 S0 4 ; sol 
in alcohol (Scheuer.) 

Sodium pervanadate, NaV0 4 
Sol. in H 2 0 2 acidified with H2S0 4 , insol. 
in alcohol. (Scheuer.) 

Strontium pervanadate, Sr(V0 4 )2. 

SI. sol. m H s Oa+Aq free from H2S0 4 , 
insol in alcohol (Scheuer.) 

Philippium, Ph (?). 

(Delafontaine, C. R. 87. 559 ) 

Consists of terbium and yttnum. (Roscoe, 
B 15. 1274,) 

Phosgene, C0CI2. 

See Carbonyl chloride. 

Phosphame, PN a H (?). 

Insol. in H 2 0 Insol in dil HN0 3 +Aq; 
gradually decomp, by oonc HN0 3 . (Rose, 
Pogg. 24. 308.) 

Insol. in oonc HN0 3 (Pauli, A. 123. 236.) 
Sol. in. H 2 S0 4 with decomp. (Rose.) 

Insol in dil , but decomp, by cone KOH 
or NaOH+Aq 
Insol. in alcohol or ether. 

Formula is perhaps P 3 N 3 H 4 . (Salzmann, 
B. 6. 494.) 

Phosphamic acid, PO^^' 

(Schiff.) , 

Does not exist, but was impure pyi ophos- 
phodiamic acid (Gladstone.) Also Mente 
(A. 248. 245). 


Pi/rophosphamlc acid, P 3 NH 6 0 3 = 
P 2 0 3 (0H) 3 NH 2 . 

Deliquescent in moist ail 1 , easily sol. m 
HiO or alcohol, si. sol. m ether ( Gladstone, 
Chem. Soc 3 . 152 ) 

Correct composition is lmidothphosphorio 
acid, PjNH 4 0 6 =HO— PO < N g> PO— OH. 
(Mente, A 248. 232.) 

Barium pyrophosphamate, Ba 3 (P2NH 2 0 3 )2. 

Sol. in HC1 or HN0 3 +Aq, not in HC 2 H a O, 
+Aq. (Gladstone and Holmes, Chem. Soc. 
(2) 2. 233.) 

Cupric , Cu 3 (P 2 NH 2 0e) 2 +2H 2 0. 

Ppt. Decomp, by cold KOH+Aq. (Glad- 
stone, Chem Soc. 3 . 135 ) 

Ferric , Fe2(P 3 NH 2 0 6 )2+2H s 0. 

Insol. in dil. acids. Sol in cone. H2S0 4 , 
and decomp, by warming Easily sol. in 
NH 4 OH+Aq Decomp, by KOH+Aq, 
(Gladstone, Chem. Soc. 3 . 142 ) 

Lead , Pb 3 (P 2 NH 2 O 0 ) 2 +4H 2 O. 

Insol in NH 4 OH+Aq. 

Potassium , K 3 P 2 NH 2 0 3 

Deliquescent Sol m H 2 0. Insol. in 
alcohol (Gladstone, A. 76 . 85 ) 

Silver , Ag 3 PiNH 2 0 6 +5H 2 0. 

Ppt 

Zinc , Zn 3 (P 2 NH 2 0 6 ) 2 . 

(Gladstone and' Holmes, Chem. Soc. (2) 2. 
225.) 

Phosphamide, PON. 

See Phosphoryl nitride. 

PN 2 H 3 0. 

See Phosphoryl imidoamide. 

JVtphosphamide, PON 2 H 3 . 

See Phosphoryl li tamide. 

(Triwififapliosphimic add, P 3 N 3 H 3 O 0 
Sol. in H 2 0; aq solution does not coagulate 
albumen. (Stokes, Am. Ch. J. 1895, 17. 275.) 

Ammonium irametaphosphimate, 
(NH 4 ) 3 P 3 N,0»H 3 . 

Sol. in H 2 0, insol. m alcohol, unstable. 
(Stokes, Am. Ch. J. 1896, 18. 643.) 

Barium (rimetaphosphimate, Ba 3 (P 3 N 3 06H 3 ) 2 
+4H 2 0. 

+6H 2 0. SI. sol m H 2 0. Easily sol. in 
NH 4 C1+Aq and m NaCl+Aq (Stokes.) 
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Barium sodium ti i»ii /nphosphunate, 

I’iNaOJIjNaBa+l 1 /I/) 

Almost insol in H 2 0 , easily sol m NII4CI+ 
Aq and in NaCi+Aij. (Stokes.) 

Magnesium (ra/iWnphosphimate, 
(P a N 3 0cIl 3 ) 2 Mg 3 (?). 

Sul in II./); lusol. m alcohol; aq. solution 
decomp, on boiling. (Stokes ) 


Potassium (rameiaphosphimate, K3P3N3O0H3. 
Sol. in IIjO; insol m alcohol. (Stokes ) 


Silver (nmetaphosphimate, AgjPaNjOoHs 
Ppt ; sol. m NH4OH+A0 insol. 111 H3O; 
si. sol inHNOs+Aq. (Stokes) 

a Sodium (riwdaphosphimate, PjNjOoIIjNaj 
+ 1II S 0 

18.3 pts me sol. m 100 pts. HjO at 20°; 
very sol. 111 hot H/); decomp. by alkali on long 
boiling (Stokes.) 

ft Sodium (I'lmrfiphosphimate, PjN'aOoIIjNas 
+IIA 

Sol. 111 II/), lnwil. m alcohol. (Stokes) 


Teiramefaphosphimic acid, 
P,N40 8 H,+2H,0. 

Vciy si. sol in H/>, decomposes the sol. 
salts of HC1, H 2 SOj and HN0 3 (Stokes, 
Am. Ch. J, 1895, 17. 290 ) 

100 pts. HjO at 20° dissolve 0.04 pt. crystal- 
lized acid. Somewhat more bo], 111 boding 
HjO (Stokes) 

100 pts, 10% HN0 3 +Aq at 20° dissolve 
0.20 pt of crystallized acid (Stokes ) 

Not deromp, by boiling alkalies+Aq. 
(Stolcps, Am, Oil J. 1.806, 18. 785.) 

Insol 111 alcohol (Stokes, Am. Ch J. 
1890,18.784) 


Ammonium /i/ramckiphosphimate, 

P„NiO s H,(NH,) 2 . 

Only si. sol. m boiling H 3 0, sol m excess 
of hot 5% HNO s . (Stokes ) 
P 4 N 4 0 s Il4(NH 4 )4-l-4H ! 0. Readily sol m 
HsO; si. sol. m NH 4 OH+Aq. (Stokes.) 


Barium fe(ra»ie(aphosphimate, P4N 4 0sH4Ba 2 
+2HjO 

Ppt.; msol m HjO. (Stokes.) 

Potassium (eframe/uphosphimate, 
P 4 N40 8 H 6 K 2 . 

Si. sol. in boding II 2 0; sol. m cold dil. KOI! 
+Aq. (Stokes.) 

P.NAOsHiKi (?). Very sol. m II s O. 
(Stokes.) 


Silver telrameia phosphimate, P 4 N408H 4 Ag4 
Ppt.; insol. in H a O; si. sol in HNO,+Aq. 
(Stokes ) 


P 4 N40sAg s Ppt., sol. m NH 4 N0 3 +Aq. 
(Stokes ) 

Sodium (ebame/aphosphimate, P4N40sH 4 Na4 
+2li (?) H 2 0 

SI, sol. m cold II 2 0 Easily sol in hot H 2 0 
Ppt. from aqueous solution by excess of al- 
kali. (Stokes.) 


Pewtoiielaphosphimic acid, 

q f nin/ NH - PO ' (OH ) NH ' PO(OH ^NH 

J <oil) xnh po (0H)NH p0(0H)/ JNa 


Sol. inII 2 0,pptd byalcohol. (Stokes, Am. 
Ch. J. 1S9.8, 20. 748.) 


Magnesium peidamrtiiphosphimate, 

(PjNsOwHghMg. 

Ppt. (Stokes ) 

P 4 N,OioH,Mg 2 +5H 2 0, Ppt., msol in al- 
cohol, almost insol in H s O, si. sol. in cone 
acetic acid, (Stokes.) 


Silver //cidamebzphosphimate, PeNsOmHsAgj. 

Ppt , sol in cold KOII+Aq with deoomp. 
(Stokes ) 

Sodium ;icn/amc(aphOsphimate, 

PeN sO ioHoNai +2H 2 0 . 

Sol m H 2 0, msol. in alcohol (Stokes.) 
P»N s OioH 0 Na4+2H 2 0 Sol in 80% acetic 
acid; pptd. by alcohol (Stokes ) 

ffezamfifaphosphimic acid. 


Silver /icrcwie/aphosphimate, PsNoOiiHsAge. 

Ppt , decomp, by cold KOH+Aq (Stokes, 
Am. Ch .1. 1898, 20. 757.) 

Sodium hem mela pho sphimate , PoNeOnHjNa^ 
+2H»0. 

Sol. in II 2 0; piitd by ideohol. (Stokes ) 

Phosphine. 

See Hydrogen phosphide. 

Pi/rophosphodwunic acid, 

P 2 N 2 H»0,=P 2 03(0H) 2 (NH 2 ) 2 . 
Deliquescent Easily sol. in H 2 0, alcohol, 
or ether Sol. in cold cone. Ii 2 S0 4 without 
decomp. (Gladstone, Chem. Soo 3. 353.) 

Conect composition is diimidodiphosphoric 
acid, P 2 N 2 H 4 04+H s 0 =HO— PO = (NH) 2 = 
PO-—OH. (Mente.) 

Aluminum pi/rophosphodiamate. 

Precipitate. Sol. m NH 4 OH+Aq. Insol. 
m acids (Gladstone, A. 76. 82.) 


Ammonium , p 2 0 3 ^ 2 

Very deliquescent in moist air. Sol. in H 2 0. 
(Schiff, A. 103. 168.) 
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Barium pj/rophosphodiamate, 

BaP,O s (NH,).. 

Pi ecipitate. SI sol in H 2 0 Sol in 
NELOH+Aq. (Gladstone ) 

Calcium — ■ — , CaP 2 0 6 (NPI 2 ) 2 . 

Insol. in NH 4 OH+Aq Sol. in NH 4 C1+ 
Aq and acids (Gladstone and Holmes.) 


H 1 Pb J (P~N a H a 0 4 l s Ppt (G. and H.) 
H»Pb(P 2 N 3 H 3 0 4 ) 2 (G and H.) 

Mercuric pprophospho/namate, 

HgaUN.Ui.O4. 

Insol. in H 2 0 or dll. HC1 or HNOj+Aq. 
(Gladstone and Holmes, Chem. Soc. (2) 4. 1.) 


Lead 

Ppt Decomp by H 2 0 

Magnesium 

Ppt. (Gladstone and Holmes ) 

Silver , Ag 2 P 2 0„(NH 2 ) 2 

SI. sol inli 2 0. Sol mHNOj+Aq (Glad- 
stone and Holmes ) 

Strontium . 

Sol. in acids and NH 4 C1+Aq Insol m 
NH 4 OH+Aq, (Gladstone and Holmes, 
Chem. Soc. (2) 4. 295.) 

Zinc — , ZnP 2 0.(NH 2 )j 
Ppt. (Gladstone and Holmes ) 


Platinum , Pt 2 P 2 N 3 H s 0 4 . 

Decomp by H 2 0 when freshly pptd (G. 
and H ) 


Potassium , KP 2 N 3 H 3 0 4 . 

Almost insol. in H 2 0. (Gladstone, Chom. 
Soc 4. 10.) 


Silver , Ag 4 P 2 N 3 H 4 0 4 . 

byOH 

by A E 


Insol in H 2 0 Dccomp. 


Zmc . 

Insol in H 2 0 (Gladstone and Holmes ) 


Pj/rophosphofnamic acid, P 2 N 3 H 7 0 4 = ' 

pn OH 
PaUs (NH 2 ) 3 

Decomp, by boiling I-I 2 0 or HC1 Sol. m 
cono, II 2 S0 4 upon heating. (Gladstone and 
Holmes.) 

Correct formula is HG— PO < > PO — 

NH 2 =dumidodiphosphojnonamio aoid. 
(Mente, A. 248. 241.) 


Tefraphosphocfeamic acid, P 4 N 2 H s On = 

P o (° n )* 

P4U7 (NH 2 ) 2 . 

Known only as NH 4 salt 
Ammonium leh aphosphodtamate, 


Ammonium pyrophospho/namate, 
p n ONH 4 
P20 s (NH 2 ) 3 

Insol. in H 2 0, (Gladstone and Holmes.) 

Barium , BaP 2 N 3 H 5 0 4 . 

BaH 3 (P 2 N 3 Hii0 4 ) 2 Dccomp byHCl+Aq 
(Gladstone, Chem Soc 4. 6.) 

Cobaltous — , CoP 2 N 3 H 6 0 4 
Slowly decomp by dil. H 2 S0 4 +Aq, not by 
HCl+Aq. (Gladstone and Holmes, Chem. 
Soc. (2) 4. 1.) 


Cupric , CuP 2 N 3 H 6 0 4 . 

Insol m H 2 0 or NH 4 OH+Aq. (Gladstone 
and Holmes, Chem, Soc. (2) 4. 1.) 


Ferrous — — , FeH„(P 2 N 3 H 3 0 4 ) 2 . 

Insol in dil acids (Gladstone, Chem Soc 
(2) 4. 1.) 


Lead , H 2 Pb 3 (P 2 N 3 H 3 0 4 ) 2 . 

•Ppt (Gladstone and Holmes, Chem. Soc. 
(2) 4. 1 ) 


Ammonium dihydrogen ieiraphosphochamate, 
P 4 N 4 H la 0 12 =P 4 0 7 ° 4 §g^)= W- 

Insol in cold, easily sol in hot H 2 0 and dil 
acids. (Gladstone ) 


Teimphosphofeiromic acid, 

P 4 N 4 H M 0»=P 4 0 7 {gg^ i 

Sol. inH 2 0. Insol, in alcohol, (Gladstone.) 

Amm onium tciiaphosphofeiramate, 
p n (0 2 HN& 4 ) 

P * 0l fNH.U. 


by alcohol (Gladstone ) 
Silver , AgdUNOROs. 


Ammonium phosphoarseniovanadico- 
yanadiotungstate. 

See Arseniophosphovanadicovanadiotung- 
state, ammonium. 
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? T e<rnphosphopc»/azotic acid, 
P ( Njr # 0,=l\0, ( ^ ) ' 

Insol in HA Decamp. gradually by boil- 
ing with H.0 (Gladstone 1 


Ammonio(e(mphosphop<’B(azotic acid (?), 


Deeomp by H 2 0 ( Gladstone ) 


Cupric Idraphosphopc/dazotate. 
(Gladstone, Chem. Sue (2) 6. 261 ) 


Lead . 

(Gladstone, Chem Roe. (2) 6. 261 ) 

Potassium , KOP ,N 5 HA 

Insol. in H 2 0, (Gladstone, Chem Soc (2) 
8. 268.) 


Phosphoboric acid, H 3 B0 3t H J PO i = BP0 4 
+3HA 

Not decuinp. by boiling IIjO or cone, acids 
Sol. in boiling solution of caustic alkalies. 
(Vogel, X Itepeit. Phann. 18. 611.) 

Phosphochloroplatinous acid, 

P(OH)s, PtClj. 

See Chloroplatinophosphonc acid. 

Phosphochromic acid. 

Ammonium phosphochromate, 3(NH 4 )A 
P 2 0 S) SCrOj+HaO. 

Sol, in HaO with decomp (Friedheim, Z. 
nnorg. 1894, 6. 284.) 

Potassium, phosphochromate, 2KA PA, 
4Cr0 J +H J O. 

Sol. m HaO but cannot be eryst. theiefrom 
without decomp. Can be eryst. without de- 
comp. from H>0 containing phosphoric acid 
(Fricdhenn.) 

3KA PA, SCrOa. Sol. in H»0 but 
cannot be eryst therefrom without decomp. 
(Blondel, C R. 1S94, 118. 194.) 

Phosphohypophosphotungstic acid. 

Potassium sodium phosphohypophosphotung- 
state, 9KaO, NaaO, 4P 2 0„, 2POJI 3 , 
2CWOi+23II s O. 

Precipitate. Easily sol. m hot H 2 0. 
(Gibbs, Am. Ch. J. 7. 313.) 

TeJraphosphotetnmidic acid, 

Known only m its salts. (Gladstone.) 


Silver (e(raphospho(e(rimidate. 

Ppt. (Gladstone.) 

Phosphoiodic acid, PA, 18I 2 0 6 + 4H 2 0. 

Deeomp. by H 2 0 (Chretien, A ch. 1898, 
(7) 16. 389.) 


Ammonium phosphoiodate, 4(NH 4 ) 2 0, P 2 0 6 , 
18IA+12HjO 

Sol m II 2 0. SI. sol. in?conc H 8 P0 4 -)-Aq. 
(Chrdtien.) 

Lithium phosphoiodate, 3Li 2 0, P 2 06, 18IA+ 

Sol. inlGO Si. sol m cone. HJA+Aq. 
(Chretien.) 

Potassium phosphoiodate, 4K 2 0, PA, 
18IA+5H 2 0. 

Deeomp. by a small amt of II s O ; sol, m a 
large amt SI sol. m cone H a F0 4 -|-Aq, 
(Clir6tien.) 

Sodium phosphoiodate, 6Na 2 0, P 2 0 6 , 18IA 
+5H 2 0 

Sol. m H 2 0 SI. sol. in cone. H 3 F0 4 +Aq 
(Olirfitien.) 

Phosphoiridic acid. 

See Chlorophosphoiridic acid. 

Phospholuteotungstic acid, H 6 PWA». 

See undo Phosphotungstic acid. 


Phosphomolybdic acid, P 2 O e , 18MoO s 
+rH 2 0. 


“Phospholuteomolybdic acid.” 
Deliquescent. Sol. in H s O in all propor- 
tions. (Kehrmann, Z. anovg. 1894, 7. 418.) 

3H.O, P 2 O s , 20MoO s +21H 2 O Very sol. 
m HsO, Sol. in ether By evaporation of 
II 2 0 solution crystals with 44H.O, or from 
a strong solution in cone. HNO s +Aq, with 
19H 2 0, are obtained; also crystals with 38, 
and 48H.O aie known (Debrav, C. R 66. 
704) 

According to Rammelsbeig (B 10. 1776) 
formula is 3H 2 0, PA, 22MoO s 
According to Gibbs (Am. Ch. J 3. 317) 
formula is 3H 2 0, PA, 24MoO,-f50H 2 O 
Fmkener (B. 11, 1638) gives the formula as 
3H»0, P 2 O t , 24Mo0 3 +58H 2 0, also with 
29H.6, 


P 2 0 6 , 20MoO 3 -f52H 2 O Sol. m dry ether 
with evolution of heat, and subsequent separ- 
ation into two layers, the upper consisting of 
pure ether, and lower of a solution of acid in 
ether. Sp. gr. of lower layer, when sat, at 
13°, is 1.3 On warming lower layer, ether 
separates out and forms an upper layer. This 
rediBsolves on cooling and shaking The lower 
layer is insol. in H 2 0 and miscible with al- 
cohol. 
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100 pts. ether thus dissolve 80.6 pts. acid 
at 0°; 84 7 pts at 8 1°; 96,7 pts at 19 3°, 
103.9 pts at 27 4°; 107.9 pts. at 32 9° (Par- 
mentier, C R. 104. 688.) 

P 2 0 6 . 22Mo0 3 +67,H a O, and +58H 2 0. 
(Pohl, Dissert. 1906.) 

PjOj, 23Mo0 3 +61H 2 0. (Pohl.) 

P 2 Oa, 24 Mo 0 3 +61H 2 0 (Miolati, C. C 
1903, 11. 789 ) 

+64HjO. (Pohl) 

Diphosphopenfamolybdic acid. 
H 0 P 2 Mo 5 O 23 =3H 2 O, P 2 0 5 , 5MoO a 
Not known in free state 


(Meschorier, Dissert 1894.) 

2(NH 4 )20, P 2 Oc, 4Mo 0 3 +5H 2 0. (Fned- 
heim, Z. anorg. 1894, 6. 33 ) 

+6H 2 0. (Perlberger, Dissert. 1904.) 

(NH 4 ) a P0 4 , 11 MoG 3 +6H 2 0. 

Formula is (NH 4 ) 3 P0 4 , 10 MoO 3 +1J^H 2 O, 
aooordmg to the older authorities. 

Scarcely sol. in H 2 0 or aqueous acid solu- 
tions. Easily sol. m ammonia, and alkalies + 
Aq. (Svanberg and Struve, J pr. 44. 291.) 

It is almost completely insol. in a mixture 
of (JNH 4 ) 2 Mo0 4 +Aq, and dil. HNOj+Aq. 
Absolutely msol m a dil. mtno acid solution 
of ammonium nitiate (Richters, Z anal. 10. 
471.) 

Solubility is mereased even m piesence of 
ammomum molybdate and fiee HN0 3 by 
HC1, ammomum, and other chlorides, tar- 
taric acid, or large quantities of ammonium 
oxalate or citrate Not piecipitated in pres- 
ence of excess of H a P0 4 . (Fresenius, Z. anal. 
3. 440.) 

Sol. m 10,000 pts. H s O at 16°, in 6600 pts. 
H 2 0 containing 1 vol % HNOa, in 550 pts. 
HCl+Aq of 1 12 sp gr ; in 620 pts alcohol 
of 0.80 sp. gr., m 190 pts. HNOs+Aq (sp. 
gr = 1,2) at 50°, in 5 pts. cone. H 2 S0 4 at 100°; 
m3 pts NH 4 OH+Aq of 0.96 sp.gr (Eggerta, 
J. pr. 79. 496'.) 

Sol m 21.186 pts. H 2 0, 38,117 pts. dil. 
alcohol, and 13,513 pts. strong alcohol 
(Hehner, Analyst, 1879. 23.) 

According to Sonnenschem/tbe solubility is 
increased by much H 2 <) or alcohol, alkaline | 
hydroxides, carbonates, ortho-, pyro-, and 
metaphosphates, sodium borate, hyposul- 
phate, thiosulphate, acetate, arsenate, and 
arsemte; potassium sodium tartrate, ammo- 
nium oxalate, orthophosphouc acid, and sul- 
phuric acid. It is not mereased by ammo- 
nium molybdate or sulphate, potassium sul- 
phate, acid tartrate, acid oxalate, nitrate, or 
chlorate, iodide, chloride, or bromide; sodium 
bromide or nitrate; nitric, hydrochloric, boric, 
tartaric, oxalic, and dilute sulphuric acids 
(Sonnenschein, J. pr 53. 342.) 

Sol. m hot H 2 0. Sol. in cold caustic 
alkalies, alkali carbonates, and phosphates, 


NH 4 C1, and (NH 4 ) 2 C 2 0 4 +Aq; si sol. in 
(NII 4 ) 2 S0 4 , IvN0 8i and KCl+Aq; very si. sol 
in NH 4 NO a +Aq Sol. in K 2 S0 4 , Na 2 S0 4 , 
NaCl, MgCl 2 , H 2 S0 4 , HC1, and cone or chi 
IINOj+Aq 

Presence of (NH 4 ) 2 Mo0 4 totally changes 
the effect of acid liquids; msol inilil HN0 3 or 
H 2 S0 4 +Aq containing (NH 4 ) 2 Mo0 4 , but 
somewhat sol m HCl-j-Aq, even in presence 
of that salt Tartaric acid and similar organic 
substances totally prevent the precipitation 
of this salt (Eggertz in Fresenius’ Quant, 
anal.) 

5(NH 4 ) s O, 48MoO a , 2P 2 Oj+17HjO = 
3(NH 4 ) 2 0, 24MoO a , P 2 0„+2(NII 4 ) 2 0, H a O, 
24 Mo 0 3 , P 2 0a+16H 2 0 Formula of above 
salt according to Gibbs 

3(NH 4 ) 2 0, 22Mo0 3 , P s 0 6 +9H 2 0, or 
12H a O 

8(NH 4 ) a O, H 2 0, 60MoO 3 , 3P s 0 6 +11H 2 0 
SI sol in H 2 0 

3(NH 4 ) 2 0, 16MoO a , P»0»-t-14H 2 0. Insol. 

i cold, sol with decomp, in hot H 2 0. Sol 

i NH 4 OH+Aq (Gibbs, Am Ch. J 3. 317.) 

5(NH 4 ) 2 0, P 2 0 6) 16MoO a (Moschoirer, 
Dissert 1894.) 

3(NH 4 ) 2 0, P 2 0 6 , 18Mo 0 3 +14H 2 0 Sol. 
-i HjO. The aqueous solution is stable at 
ordinary temp, for several days, but when 
warmed ordinary ammonium phosphomolyb- 
date sepaiates. (Kehimann, Z anorg 1894, 
7. 414 ) 

3(NH 4 ) 2 0, P 3 O a , 28 Mo 0 3 +8H 2 0 100 g 

„ 3 0 dissolve 0.0238 g. at 15°. 1 pfc. is sol. at 
15° in 4206 pts. H 2 0 i 7300 pts. 5 % NH 4 NO,+ 
Aq; 4930 pts. 1% HNO«+Aq. (de Lucchi, 
Rasa. Min. 1010, 32. 21.) 


Ammonium diphosphoiieniamolybdate, 

2(NH 4 ) 3 POi, 5MoO a +7H 2 0 =3(NH 4 ) 2 0, 
5Mo0 3 , P 2 0 j+7H 2 0. 

Easily sol in hot, less in cold HjO . (Zenk- 
ner, J. pr 68.256.) 

6(NH 4 ) 2 0, H 2 0, 10MoO 3 , 2PA+6H 2 0 
=3(NII 4 ) 2 0, 5Mo6 3 , P 2 0 5 +2(NH 4 ) 2 0, H 2 0, 
6Mo0 3 , P 2 0s+6H 2 0. Sol. in H>0 (Gibbs, 
Am. Ch. J. 1895, 17. 87.) 

+8H.O. (Perlberger.) 

-i-18II 2 0. (Mazzuchelli and Zangrilh, 
Gazz. ch. it. 1910, 40. (2) 55 ) 

6(NH 4 ) 2 0, PA, 10MoO 8 +13H 2 O, and 
+ 14H 2 0. (Perlberger, Dissert. 1904.) 

Ammonium barium phosphomolybdate, 
3(NH 4 ) 2 0, 30BaO, P a O t , 30MoO 3 . 

Insol precipitate. (Seligsohn, J. pr. 67. 
478.) 

Ammonium cadmium phosphomolybdate, 
5(NH 4 ) 2 0, CdO, P 2 O a , 6 Mo 0 3 +8H 2 0. 
(Perlberger, Dissert 1904.) 

3(NH 4 ) 2 , 2CdO, 2P a O t , 9 Mo 0 3 +141H 2 0. 
(Perlberger ) 
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Ammonium cobaltous phosphomolybdate, 
(NII«)A 2C’oO, PA, SMoOa+lOHA 


Deeomp. bv mild H a O. Sol m acids and 
hot HnO ( Arnfeld, Dissert, 1898.) 

41NIIj) 2 (), CoO, 2P,O r „ 10Mi)()j+12HiO 
HI aul in cold, easily sol. in hot H.O (Ai 
fold.) 

Ammonium manganous phosphomolybdate, 
(NHi)A 2MnO, PA, 5Mo0 3 +20IIA 
Deeoni]i. by H.O, but dissolves elei 
heating. (Arnfeld.) 

1(NH 4 >A MnO, 2PA, 10 MoO 3 +13HA 
(Arnfeld.) 

5(NH,) : 0, lOMnO, 2PA, 20MoO,+ 
10H.O, Very si. sol in II a O. (Gibbs, Am. 
Ch ,1 1895, 17. 87.) 

Ammonium nickel phosphomolybdate, 
(NH,)A 2NiO, PA, 5Mo0 3 +10H 2 0. 
Deeomp. by cold, but sol, m hot H 2 0 
(Ainfeld ) 

(NII 4 ) 2 0, NiO, 2PA, 10MoO 3 +12H/) 
Very sol m 1I 2 0. (Arnfeld ) 


Ammonium potassium phosphomolybdate. 
(i(M !,).(), ISKiO, 2PA, 6()MoOj+ 
12H 4 0 


Ammonium sodium phosphomolybdate, 

+ NH 4 )A 15Nn 2 0, 2PA, 60MoO,+ 


Moderately sol m eold, very easily sol 
hot H a O Deeomp m aqueous solution 
oidmary temp on standing (Kehimann, 
Z. anorg 1894,7.414) 


Pnt. (Ephraim, Z unurg 1910,66.240) 
2Cs 2 0, PA, 14 MoO.,+3HiU Difficultly 
sol, in H 2 0 (Ephraim ) 

3Cs 2 0, PA, 21MoO,+4H.O (?). 
(Ephraim.) 

Calcium potassium phosphomolybdate, 2CaO 
3K a O, 2PA, 10 Mo 0 3 +22HA 
(Fnedheim, Z. iinorg 1893, 4. 293.) 

Cobaltous phosphomolybdate, 2C'oO P,() K 
1Mo() 3 +xH 2 0 . ’ ‘ 

(Arnfeld, Dissert. 1898.) 

3C°0, P 2 O s , 5MoOa+16b z H 2 0, and +17)4 
H,0. Extremely sol. in H 2 0 (Ainfeld.) 

3CoO, PA, 18 Mo()j+ 38H 2 0 Sol. in 
H s O, (Arnfeld) 

3CoO, PA, 24Mo0 3 +58H 2 0, and+OOHA 
Sol. in 11,0. (Arnfeld) 


Cobaltous potassium phosphomolybdate, 
K 2 0, 2 CoO, PA, 5Mo 0 3 +15H 2 0 
(Arnfeld ) 

4I\ 2 0, CoO, 2P 2 0e, 10 MoO 3 +12H 2 O SI. 
sol. m cold, easily sol. in hot H 2 0. (Arnfeld.) 

Croceocobaltic phosphomolybdate, 24MoO s , 
PA, [Co(NH 3 ) 4 (N0 2 ) 2 ] 2 0, 2H,0+ • 
21H.O. 


Gold phosphomolybdate ammonia, 12Au 2 0 3l 
7PA, 3MoOj, 24NH 3 +21H 2 0. 

Insol. m II 2 0 (Gibbs, Am Ch. J 1895, 
17. 172.) 

Gold sodium phosphomolybdate ammonia, 
5 Au 2 0 3 , Na 2 0, P 2 0 6 , UMoO a , 15NH S + 
1()H 2 0 


Lead phosphomolybdate, 23PbMo0 4 , P 2 0 3 , 
2PbP0 4 +7H 2 0 

Sol in 500,000 pts. HA Insol. in NH 4 OII 
+Aq Easily sol. in KOH, NaOH, or HN0 3 
+Aq; somewhat less sol. m HC 2 HA+Aa. 
■Beuf, Bull Soc (3) 3. 852.) 

nthium phosphomolybdate, 12 Li 2 0, 4P 2 0 6 , 
5MoOs+18H a O. 

Partially sol. in H 2 0. (Ephraim, Z. anorg. 
1909,64.233) 

3Li 2 0, PA, 5Mo0 3 +16II,0 Pnt. 
(Ephraim, Z anoig. 1910, 66. 233-6.) 

3Ij 2 0, PA, 5Mo 0 3 +17H 2 0. Ppt. (E ) 
6 Li 2 0, 2I J A, 8Mo 0 3 +28H 2 0. Easily sol 
(H.O. (E.) 

3Li s O, P 2 0 6 , 12Mo0 3 +18HjO, Ppt. (E ) 
3LiA PA, 18Mo0 3 +27H,0. Sol in 
H 2 0 (E.) 

Manganous phosphomolybdate, 3MnO, PA 
5 MoO 3 +20H 2 O. ’ 

Very sol m H 2 0. SI sol in alcohol (Arn- 
feld.) 

3MnO, P 2 0 6 , 18 Mo 0 5 +38H 2 0 Sol, m 
IIA (Arnfeld.) 

3MnO, PA, 24 Mo 0 3 +58H 2 0, and+60 
H a O E iiiily sol in H.O. (Amfelcl ) 
Manganous potassium phosphomolybdate 
2MnO, 3KA 2PA, 10MoO 3 +30HA 
Sol. m hot H 2 0 (Arnfeld ) 

Manganous sodium phosphomolybdate, 
7MnO, 9Na 2 0, 2PA, 22Mo0 3 +57H 2 0 
Nearly insol. in cold HA Sol. in boiling 
H 2 0 but deeomp. thereby (Gibbs, Am. Ch 
.1 1S95, 17.85.) 

Nickel phosphomolybdate, 2NiO, PA, 
4Mo0 4 +xH 2 0, 

Ppt (Arnfeld.) 

3NiO, PA, 5MoO 3 +20H 2 O. Deeomp by 
H a O. (Arnfeld.) 
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3NiO, P 2 0 6 , 18Mo 0 3 +34H 2 0. Sol in 
H 2 0 (Arnfeld.) 

3NiO, P 2 O 5 j 24Mo0,+58H,0, and+60H 2 0 
Efflorescent Sol. m H 2 0. (Arnfeld ) 

Nickel potassium phosphomolybdate, K 2 0, 
2NiO, P 2 0 6 , SMo0 3 +13H 2 0. 

Decomp, by cold H 2 0, but goes into solu- 
tion by boiling (Arnfeld ) 

4K»0, NiO, 2 P 2 O 5 , IOM 0 O 3 +I 2 H 2 O. Sol 
in H a O (Arnfeld.) 


Silver phosphomolybdate, 7Ag 2 0, P 2 0 5 , 

20MoO 3 +24H 2 O. 

Ppt Sol in chi HN0 3 +Aq, forming — 
2Ag a O, P 2 O 5 , 20MoO 3 +7H 2 O. Si sol in 
HoO (Rammelsberg.) 

Formula of nrst salt is — 

7Ag a O, 22MoOj, P 2 0 6 +14K 2 0 Sol. in hot 
H 2 0, but solution is quickly decomp. (Gibbs, 
Am Ch. J. 3. 317.) 

7Ag 2 0, P 2 0 6 , 24 M 0 O 3 Ppt. (Miolati, J 
pr. 1908 (2) 77. 451 ) 


Potassium phosphomolybdate, K a P0 4 , 
IIM 0 O 3 +IKH/) = 3K s O, P 2 0 8 , 22Mo0 3 
+3H 2 0. 

Insol in H 2 0. Easily sol in alkalies 
(Svanberg and Struve ) 


(Donk. Bull 90, Bur. of Chem , U. S. Dept, 
of Agric. 1906.) 

According to older authontics the formula 
is IC s P0 4 , IOMoOs+I^HjO. 

+6H a O (Rammelsberg.) 

2K a O, H 2 0, 24 M 0 O 3 , Pi 0 6 +3H.,0 SI. sol. 
m cold H 2 0 

5K a O, H 2 0, 44MoO a , 2P 2 0 6 H-21H 2 0. 
(Gibbs, Am Ch, J 3. 317 ) 

3K a 0, P 2 Oj, 18MoO a +llH 2 0, and +15H 2 0 
<Ehas.) 

+14H 2 0. SI sol. in cold, very easily sol. 
in hot H 2 0, Can be cryst from hot H 2 0 
(ICehrmann, Z anorg'. 1894, 7. 416.) 

3IC 2 0, P 2 O e , 17 MoO,+ 12H 2 0 Moder- 
ately sol. in H 2 0 (Elios, Dissert 1906.) 

5K 2 0, P 2 0 6 , 17MoO a +rH 2 0 Aqueous 
solution decomp rapidly in the cold (Kehr- 
mann, Z anorg, 1894, 7. 423 ) 

4K 2 0, 2H 2 0, 9MoO a , P 2 0 6 +18H 2 0. 

(Zenkner ) 

5K 2 0, HA IOMoOs, P 2 0,+19H 2 0 Eas- 
ily sol. in H 2 0, (Rammelsberg, B 10. 1776.) 

6 K a O, I 6 M 0 O,, P 2 0 6 . Insol mH 2 0 Sol 
in KOH+Aq. (Rammelsberg ) 

U 2 0, P 2 0 E , 2MoOs+13H 2 0. Very sol. in 
H 2 0 (Fnedheim, Z an.org 4. 287.) 

2K 2 0, P 2 O e , 4Mo0 3 +8H 2 0 Sol. in H a O. 
(Fnedheim.) 


Potassium rfophosphopeiifamolybdate, 3K 2 0, 
P 2 0 6 , 5MoO s +7H 2 0. 

Sol. m H 2 0, precipitated by HNO a or HC1 
+Aq. (Zenkner, J pr 68 . 261 ) 

2K a O, P 2 0 6 , 5MoO s +6H 2 0 (Fnedheim.) 

Potassium diphosphooerafnmolybdate nitrate, 
2K,PO„ 5MoO s , 6KN0,+9H,0 
(Debray, C. R 66 . 706.) 


Rubidium phosphomolybdates: 

7Rb a O, P a O E , 22Mo0 3 +12H 2 0; 3Rb a O, 
P 2 0 6 , 20MoO 8 +12H 2 O, 6Rb 2 0, l P a 0 6 , 18 M 0 O 3 
+10HA 5Rb 2 0, 2P 2 0 6 , 9Mo0 s +13H 2 0; 
7Rb a O, 3P a O E , 10MoOa+15HoO. (Ephiaim, 
Z anorg. 1910, 66 . 237-9 ) 


Silver diphosphoperda molyb date , 
AgsMo,P 2 023+7H 2 0 

Easily sol. in H 2 0. (Debray, C R 66 . 705.) 

Sodium phosphomolybdate. 

Sol in H 2 0 and HNOj+Aq. (Sonnen- 
schein, A 104. 45.) 

Na 2 0. 5H a O. PA, 18 Mo0 3 -UH 2 0 
2 Na a O, 4H 2 0, P 2 0 8 , ISMoOa+.cHA 
3Na 2 0, P 2 Oa, 18MoOa+26H.O (Fried- 
heim ) 

3Na 2 0, P 2 0 5 , 24MoO a +42HA (Rosen- 
heim and Pinsker, Z. anoig 1911, 70. 79.) 

Sodium diphosphopentomolybdate, 3Na 2 0, 
P 2 0 8 , 6MoOa+14H a O 
Easily sol. in H a O (Debray ) 

Sodium auramme phosphomolybdate, Na 2 0, 
5Au 2 0a, 2P 2 0 5 , IIM 0 O 3 , 15NH S . 

Sol in hot H a O. Very sol in hot HC1. 
(Gibbs, Am Ch J. 1895, 17. 171 ) 

Mefaphosphomolybdic acid. 


Ammonium monomcta phosphomolyb date , 
3(NII 4 ) 2 0, 4 NH 4 PO 3 , 10MoOa+9H 2 O 
Very sol in H 2 0 (Gibbs, Am Ch J 7. 
392.) 

Barium /leicimeiaphosphomolybdate, BaO, 
Baa(PO,) 8 , 14MoO j +55H a O 
Sol in H a O. (Gibbs) 

acid, P,HN0 4 = 


Not known in free state 


Insol but gradually docomp by HA 
(Gladstone ) 

Potassium , KP 2 N0 4 

Insol. in H 2 0 (Gladstone.) 

Silver , AgP a N0 4 , 

Ppt 


Ammonium pprophosphomtrylate 
r-V ONH4 


P^/ropliosphomtrylic 



672 


PHOSPHONITRILIC CHLORAMIDE 


2'nphosphonitrilic chloramide, 

P,N,CWNIIj) s . 

Sol. in HjO without decomp.; sol m ether, 
alcohol; til sol in benzene. (Stokes, Am. Ch. 
J. 1895, 17. 287.) 


7'nphosphomtrilic Zc/i nchlorhydrin, 
PjNsCliOjHs. 


Phosphomum iodide, PHJ 

Decomp by H 2 0, alkalies, alcohol, etc 
(Rose, Pogg. 46, 636.) 

Decomp by PC1 3 . (Wilde, B. 16. 217 ) 


Phosphonium sulphate (?) 

Deliquescent; very unstable (Besson 
C R. 109. 644 ) 


Sol. in ether, alcohol, and H 2 0; insol. m 
benzene and CSi (Stokes, Am. Cli J. 1895, 
17. 2S0 ) 


Phosphoramide, P(NH 2 ) a . 

Insol. inNHiBr, 3NH S ; sol. m NHJ, 3NH a . 
(Hugot, C. R 1905, 141. 1236 ) 


Triphosphonitrilic chloride, P 3 N S C1« 

Sol. in glacial acetic acid and H 3 S0 4 . 100 
pts, ether dissolve 46 5 pts at 20° (Liebig ) 
Insol in light peti oleum, sol in benzene. 
(Stokes, Am. Ch. J 1S97, 19. 783 ) 

TWraphosphonitrilic chloride, P 4 N 4 CL 
Hoi. in alcohol, ether, benzene, H 2 S0 4 . SI 
aol. in HjO with decomp. 100 pts. other dis- 
solve 12.3 pts at 20°. (Stokes, Am Ch J 
1895, 17. 281 ) 

Penfuphosphonitrilic chloride, (PNCL) 0 = 

PsN(Clio. 

Sol. in benzene, light petroleum, acetic 
acid, ether, CS 2 ; insol in H a O. (Stokes, Ain, 
Ch J. 1897, 19. 790.) 

H e.raplmsghonitrilic chloride, (PNCIs)«= 

Sol, in benzene, light petroleum, ether, 
CSij msol. in H.O (Stokes ) 

Reptaphosphonitrillc chloride, (PNCl»)r = 

Sol, in benzene, light petroleum, ether, 
CSj, in&ol. in H a Q; sol. m alcohol with aecomp 
(Stokes.) 

Poiyphosphonitrilic chloride, (PNCL)*. 

Depolymerizes on distillation; insol in 
benzene and light petroleum and all neutral 
solvents; sol m HjO with decomp (Stokes.) 

Phosphonitrilochloramide, PjNaCljfNHj) 
Slowly sol, in H 2 0 with decomp. Insol. 
in ether and CS« SI. sol. 111 boiling CCL, 
(Besson and Rosset, C. R 1908, 146. 1149.') 

Phosphonium bromide, PH 4 Br. 

Decomp, violently by H a O, 

Phosphonium chloride, PH 4 C1. 

(Ogier, Bull. Soe. (2) 32. 483.) 


Phosphortmmide, PON s H t 
See Phosphoryl (riamide. 

Phosphoric acid, anhydrous, P1O5 
See Phosphorus pent oxide. 
Mclaphosphoric acid, HPOs 
Sol. in H 2 0 Not isolated, (Flextmaiin, 
Pogg. 78. 362.) 

Deliquescent. Sol. in H s O, but aqueous 
solution decomp, mto H s POi, slowly in the 
cold, but more rapidly on heating. Cone, 
solutions dccomp. more rapidly than when 
dil ( Giran, A eh. 1903, (7) 30. 203 ) 

Insol. m liquid CO s . (Btichner, Z. phys 
Ch. 1900, 64. 674 ) 

Dtmeiaphosphoric acid, HsPaOs 
Not isolated. (Fleitmann.) 
(TiMtielaphosphoric acid, H s PaOa 
Sol in HjO; the solution is permanent in 
the cold, but on evaporation it is quickly dc- 
comp. to H 3 P0 4 . 

Tetrametophosphoric acid, H 4 P40 l 2. 

Not isolated. 


Hexamelaphosphoric acid, H«P e O l 8. 
(Glacial phosphoric acid.) 
Deliquescent: easily sol. m H a O with evolu- 
tion of heat, and conversion into HsP0 4 . Not 
easily sol. in presence of slight impurities. 

Insol in liquid NH a (Gore, Am Ch. J. 
1898, 20. 828.) 


Or (/tophosphoric acid, H 3 P0 4 . 

Very sol m H 2 0. 

100 pts of the solution contain at: 

26.23° 27.02° 29.42° 29.77° 

95 9 95.98 96,15 96.11 pts. H a P0 4 , 

37 65° 39.35° 42.30° (mpt ) 

97 8 98 .48 100 pts. H„PO,. 

(Smith and Menzies, J. Am. Chem. Soc. 1909, 
31. 1186.) 

See also 10HjP0 4 +H 2 0, and 2H a P0 4 + 

H 2 0. 


Phosphonium titanium chloride, 2PH 4 C1. 
3 TiC1 4 , 

Decomp, by H,0, HC1, or alkalies +Aq 
R ose.) 


Sp. gr. of H s P0 4 +Aq containing: 

10 20 30 40 50 %P a Oe. 

1.1 1.23 1.39 1.6 1.85 

(Dalton ) 
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1 cc. of a sat. solution of HjO in ether dis- 
solves 0.000033 grams II3PO4. 

Solutions of II3PO4 in H s O containing less 
than 0.434 grams acid, per 1 cc. lose an insig- 
nificant amount of acid to ether when agi- 
tated theiewith (Berthclot, C R 1896,123. 
345.) 

The composition of the hydrates formed by 
H«POi at different dilutions is calculated from 
determinations of the lowering of the fr.-pt. 
produced by H 3 P0 4 and of the conductivity 
and sp. gr. of H a P0 4 +Aq. (Jones, Am. Ch 
J. 1905, 34. 331 ) 

10H,P0 4 +H a 0. Solubility in H a O. 

100 pts. of the solution contain at. 

24.11° 24.38° 24.40° 

94.78 94.80 94.84 pts. K 3 P0 4 , 

24.81° 26.41° 25.85° 

94.95 96.26 95.54 pts. K 3 P0 4 . 

(Smith and Menziea, J. Am. Chem. Soc. 1909, 
31. 1186.) 

2H S P0 4 +H 2 0. Solubility in H.O. 

100 pts. of the solution contain at 
— 10.3 4 0 5° 14 95° 24.03° 27.0° 

76.7 78 7 SI. 7 85.7 87.7 pts. H,P0 4 , 

29.15° 29.35° (mpt.) 

90,5 91.6 pts. H,P0 4 , 

28.5° 27.0° 25.41° 

92 5 93.4 04.1 pts H,P0 4 . 

Retroflex part of curve. 

(Smith and Menziea, J. Am. Chem. Soc. 1909, 
31. 1186.) 

Pj/rophosphoric acid (Dtphosphoric acid), 

Very sol. in H»0. The solution may be 
kept without change, but on heating it is 
converted into 1I 3 P0 4 . 

The acid in solution gradually changes to 
H,P0 4 ; the conversion being more rapid with 
more concentrated solutions. (Montemartim 
and Iigidi, Gazz. ch. it. 1902, 32. (1) 381.) 

Phosphoric acid, H e PjO a (?). 

Sol. in H 2 0. (Joly, C. R. 100. 447.) 
Phosphates. 

The phosphates of NH 4 , Iv, Na, Li, Cs, and 
Rb are sol. in HsO, with the exception of 
certain metaphosphates; the other phosphates 
excepting neutral T1 salts, are nearly insol. in 
HjO, excepting when an excess of H t P0 4 is 
present. The latter are all sol. in HNO » + Aq. 

(a) Metaphosphates. 

Monometaphosphates. Only alkali mono- 
metaphosphates are known, and they ore all 
insol. in H s O. 


Himetaphosphates. Alkali dimetaphos- 
phates and some doublt salts containing an 
alkali as one of the bases are sol. in H 3 0, the 
rest are si sol or insol in H 2 0. 

Tnmetaphosphates. All salts are sol. in 
II s O 

2'rtrametaphosphates. The alkali salts are 
sol in II 2 0, the others are insol. 

Hoaametaphosphates. The alkali salts are 
sol., the others insol., in H 2 0, but are mostly 
sol. in Na hexametaphosphate+Aq 

| (6) Orthophosphates. K, Na, Li, Cs, and 

Rb orthophosphates are sol. in H 2 0. All the 
otheis are msol. in H 2 0, but sol. in excess of 
H 3 P0 4 , and HNOs+Aq; less easily sol, m 
HC 2 Hj0 2 +Aq. Pb, Al, and Fe 2 phosphates 
are insol. in HC 2 Ha0 2 +Aq. SI sol. m NH 4 
salts+Aq, especially NH 4 C1+ Aq, fiom which 
solution they are pptd. by NH 4 OH+Aq. 
Orthophosphates msol m H 2 0 are also insol 
m an excess of alkali orthophosphates +Aq, 
All orthophosphates are msol., or very si. 
sol m alcohol 

(c) Pyrophosphates. Alkali pyrophos- 
phates are sol in H 2 0, the otheis are insol. 
m II 2 0, but are mostly sol m an excess of Na 
pyrophosphate + Aq . 

Aluminum metaphosphate, A1 2 (P0 8 )«. 

Insol in H 2 0 and cone, acids. (Maddrell, 
A. 61. 59 ) 

Aluminum orthophosphate, basic, 3A1 2 0 3 , 
P 2 0 6 +18H 2 0. 

Min. EvanmU. 

4A1 2 0s, 3P 2 0 5 +18H 2 0. Ppt. Insol. m 
H 2 0. (Rammelsberg ) 

2A1 2 0j, P 2 Ot. 

+3H 2 0. Min. Angelite. 

+5H 2 0 Mm. Kalaite (Turquoise). Sol. 
in HCl+Aq. 

+6H 2 0. Decomp, by HsO. (Hautefeuille, 
J. pr. (2) 37. 111.) 

Min Peganite. More or less sol. m HC1, 
and HNOa+Aq. 

+8H 2 0. Ppt, (Munroe, A 159. 278 ) 
Mm. FUchmte. SI attacked by HC1 or 
HNOa+Aq; sol. in H 2 S0 4 +Aq. 

3AI a O«, 2P a 0 5 +8H 2 0, or 12H a O Sol m 
acids, even after ignition (Millot, C, R, 82. 
S9 ) 

-flOHjO. Min. Cceruleolactite Sol. in 
aeidB. 

+12H a O. Min. Wavelhte. 

Aluminum orthophosphate, Al 2 (Pb 4 ) 2 . 

Crystalline. Not attacked by cone. HCi or 
HNOa+Aq, difficultly by hot oonc. H 2 S0 4 , 
(do Sohulten, C. R. 98. 1583.) 

Ignited Al a (P0 4 ) 2 is si. decomp by H a 0, so 
that solubility determinations are variable! 
For on extended discussion, see original paper. 
(Camex on and Hurst, 1904, 26. 898.) 
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+4H 2 0 Easily sol m mineral acids, msol 
111 acetic anrl other organic, acids Easily 
sol in KOH+Aq, but is lepreeipitated bv 
NIIiCl+Aq. Sol. m NH 4 OH+Aq Sol. in 
a large amount of alum+Aq (Rose), m 
alummum acetate and other aluminum salts 
+Aq (Fleischer, Z anal. 6. 28). More sol 
than feme phosphate m ammonium oxalate 
or citrate+Aq ; (Millot.) 

Acid NH 4 citrate +Aq dissolves 3% of the, 
P 2 O t ; neutral NH 4 citrate +Aq dissolves 6.6 % 
of the PaOc, ammomacal NH 4 citrate+Aq 
dissolves completely m 26 min (Erlenmever 
B. 14. 1869 ) ’ 

Sol in NHiOII+Aq, especially in presence 
of alkali phosphates (de Konrnck, Z anal. 


Not PPtd in presence of alkali tartrates or 
citrates, sugar, glycerine, ete. 

Insol. m ethyl acetate (Naumann, B. 
1910; 43. 314 ) 

Mm Variacute. Very quickly sol in warm 
cone HCl+Aq. 

+5H a O. Mm Zepharovitchite 
+81+0. Mm Gibbsite 


Alummum calcium phosphate, Al/lj, 3CaO, 
P 2 0 3 +3H 2 0. 

Min Tamstockile. 

2AliO,, 6CaO, 3P,0,+3H t 0 Mm Kino- 
lite. 

Aluminum calcium phosphate sulphate, 
3A1 2 0 3 , S0 3 , Ca a (P0 4 ) 2 +6H 2 0 
Min Svanbeimtc. Scarcely attacked by 
HCl+Aq, and only si. by H 2 S0 4 +Aq. 

Aluminum ferrous magnesium phosphate, 
(Mg, FeLAlaPsOio+dHaO. 

Mm, Cluldrenite Slowly sol. in HCl+Aq. 
Min. Eosphonte. Sol. m HN0 3 or HC1+ 
Aq. 

(Mg, Fe)AI 2 P a 0 8 +H 2 0 M 111 . Lazuhte 
Only si attacked by acids, when not pre- 
viously ignited 

Aluminum lithium phosphate, A1 2 (P0 4 ) 2 , 
4 Li 3 P0 4 +30K 2 0 
Precipitate. (Berzelius ) 

Insol m H a O; easily sol. in acids 


Alummum orthophosphate, acid, 2A1 2 0 3 , 
3P 2 0 6 +16H 2 0 

Insol. in acids after being ignited. (Millot, 
Bull. Soc (2) 22. 244 ) 

+4H 2 0, and 6H a O Insol m H s O or alco- 
hol (Hautefeuille and Margottet, J. pr (2) 
37. 111.) 

AI 1 O 1 , 2 P 2 05 + 8 H 2 0 . Insol in acids or 
aqua regia after being ignited. (Millot ) 

2Al a Os, 5P 3 06+14H 2 0. Decomp by cold 
HjO into— 

4 A 1 2 03 , 7P 2 0s+ 9H 2 0. Decomp by hot 
H 2 0. (Erlenmeyei, A. 194. 200.) 

A1 2 0 5 , 3P 2 0 5 +3H s 0=A1 2 (H 2 F0 4 ),. Deli- 
quescent, completely sol m a little cold 
HjO, and cone, solution can be boiled without 
deeomp,, but dal solution (1 . 20) separates 
AI 2 (P0 4 ) 2 on boiling, which redissolves on 
cooling, the more quickly the more dilute the 
original solution. (Erlenmeyei 1 , A 194. 198.) 

Aluminum pyrophosphate, A1 4 (P 2 0 j)j+ 
10H 2 O. 

Precipitate. Sol in mineral acids, and 
NaiPjOr+Aq, msol. in acetic acid Sol. in 
KOH+Aq; sol. m NH 4 OH+Aq ( but when 
dissolved in HCl+Aq is reprecipitatcd by 
NH 4 OH+Aq, and is not redissolved in an 
excess thereof. (Schwarzenberg, A. 65. 147.) 

Sol. in alum+Aq (Rose, Pogg. 76. 19 ) 

Aluminum py? ometa phosphate, A1 2 0«, 2P 2 0 8 . 

(Hautefeuille and Margottet, C. R. 96. 
849.) 


Aluminum ammonium dihydrogen orthophos- 
phate, NH 4 H 2 P0 4 , AIPO 4 . 

Partially deeomp. by H 2 0. Sol. in acids 
and alkalies . N early msol in 50 % acetic acid . 
(Cohen, J, Am. Chein. Soc. 1907, 29. 720.) 


Aluminum magnesium phosphate, 

Min Lazulite. 

See Phosphate, alummum ferrous mag- 
nesium. 


Aluminum potassium phosphate, AljO s , K 2 0, 
2P 2 0 3 

Insol in acids. (Ouvrard, A. ch. (6) 16. 
289.) 

2A1 2 0 3 , 2K s O, 3P 2 0 5 (Ouvraid ) 

Alummum silver metaphosphate, 2A1 2 0 j, 
Ag 2 0, 4P 2 0 6 

(Hautefeuille and Margottet, C. R. 96. 849, 
1142) 


Aluminum sodium pyrophosphate, 
Al 2 Na 2 (P 2 0,) 2 . 

Insol. in H s O and acids (Wallroth.) 
Neatly insol. m acids (Ouvrard, A. ch. 
(6) 16. 338.) 

2A1 3 0j, 3Na 2 0, 3P a O # . Sol. in HNO,+Aq. 
(Ouvrard ) 

A1 4 (P 2 0 7 )„ 2Na 4 P 2 O,+30H 2 O 
Veiy difficultly sol. iu H 2 0, (Pahl, Bull. 
Soc. (2) 22. 122 ) 


Aluminum phosphate lithium fluoride, 
2A1 2 (P0 4 )s, 3LiE 

Min. Amblygonite. 81. attacked by HC1+ 
Aq, more easily by H 2 S0 4 +Aq. 


Ammonium metaphosphate, NH 4 P0 8 . 

Insol. in H 2 0. (Fleitmann, Pogg 78. 345.) 


Ammonium dimeiaphosphate, (NH 4 ) i (P0 3 ) 2 . 

Sol. in 1 15 pts cold or hot H a O. (Fleit- 
mann, Pogg 78. 246.) More sol. in dil. 
I alcohol than Na or K salt. 
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Sol in 0 9 pts HaO; easily sol. 
especially by boiling with eonc. 
(Glatzel, Dissert 1880.) 


in acids 100 g. HsO dissolve 131 g. at 15°; sp. gr. 
H2SCL of sat. solucion=1.343. (Greenish and 
Smith, Pharm. J. 1901, 66. 774.) 


Ammonium trimctophosphate, (NHi)nPaOo 
Very sol. in II 3 0, (Lindbom, Auta Lund 
1873. 15 ) 


Ammonium letramcla phosphate, 

iNIDiPiOu. 

Sol. in H 2 0. (Warschauer, Z anorg. 1903, 
36. 177.) 

+4HjO. Much more sol. in 11,0 than the 
K or Na salt. 1 pt. is sol. in 8 pts. HjO. 
(Glatzel, Dissert. 1880.) 

Ammonium pentainctophosphate, 
(NH 4 ) 5 P 6 0 16 . 

Sol. in H,0. (Tammann, J. pr. 1892, (2) 
45. 455 ) 


Ammonium detemctaphosphate, 

(nti 4 ) n)P 10O3D. 

Very si. sol. in H 8 0; 100 g. 11,0 dissolved 
1 20-1.54 g. in 2 months. Easily sol. 111 hot 
H a O with decomp, (Tammann. J. pr. 1892, 
(2) 45. 448.) 

+I2H2O (Tammann, J. pr. 1892, (2) 46. 
4G5.) 


Ammonium orthophosphate, (NH 4 ) S P04+ 
3IIaO. 

Difficultly sol in H,0. 

Less sol. in H 2 0 than (NH 4 ),HP0 4 . (Ber- 
zelius.) 

Insol. in alkalies -f- Aq. (Berzelius.) 

SI. sol in HsO. Decomp. m the air. 
(Scliottlilndor, Z. anorg. 1894, 7. 344.) 


Solubility in H,P0 4 + Aq at 26°. 



(D’Ans and Schreiner, Z. phys. Ch. 1910, 76. 


Insol. in acetone. (Eidmann, C C. 1899, 
II. 1014; Naumann. B. 1904, 37. 4329.) 
-l-SIljO (Sestini, Gazz. ch. it. 9. 298.) 

Ammonium hydrogen orthophosphate, 
(NH 4 ) a HP0 4 . 

Easily sol. in H«0, Fffloresces to form 
NH<H,PO ( . (Schiff, A. 112. 88.) 

Sol. in 4 pts. cold, and less hot H»0, Solu- 
tion loses Nil, by boiling, Insol. in alcohol. 


Solubility in HjPCL+Aq at 25°. 

Ill 1000 g of the solution, mols 


6.42 

6.46 

6.56 

6.78 


3 23 

3 74 

4 01 
4.34 


Insol in acetone. (Eidmann, C, C. 1899. 
II, 1014; Naumann, B. 1904, 37. 4329.) 


dihydrogen orthophosphate, 
NH 4 H,P0 4 . 

Does not effloresce 

Less easily sol. in II 2 0 than (NH 4 ) 2 HP0 4 . 
(Mitscherlich, A. ch, 19, 385.) 

“'ll in 5 pts. cold, and less hot H 2 0 

Solubility in HsP0 4 +Aq at 25°. 

In 1000 g. of the solution, mols 


6.72 
5.62 
4 62 
2 72 

2 50 

2.76 

3 06 
3.10 


2.59 

2.54 

4.29 

6.21 

7.70 


Ammonium orthophosphate, acid. 

Decomp. into NH 4 H 2 P0 4 at 77-78°. 
(Parravano and Mieli, Gazz. ch. it. 1908, 38, 
II. 536.) 


Ammonium pyrophosphate, (NH 4 ) 4 P 2 0r, 
Easily sol. m II 8 0. Alcohol precipitates it 
from the aqueous solution. (Schwarzenberg, 
A. 66. 141.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4329.) 

Ammonium hydrogen pyrophosphate 

(NH 4 ) s H2P20,. 


alcohol. 
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Ammonium barium fnmetaphosphate, 
(NH 4 )BaP 3 0 3 +H 3 0. 

Easily sol. m H 2 0 (Lmdbom ) 


Ammonium glucinum sodium orthophosphate, 
(NH 4 ) 2 G1N a 2 (PO i) o +7HaO . 

(Scheffer, A. 109. 146 ) 


Ammonium cadmium dimrtaphosphate, 
(NH 4 ) 2 0, CdO, 2Pi0 6 +3H 2 0 = 
(NH 4 ) 2 Cd(P 3 0„) 2 . 

Efflorescent (Fleitnmnn, Pogg. 78. 347.) 

Ammonium cadmium orthophosphate, 
NH 4 CdP0 4 +lk'H 2 0 

Easily sol. in NH 4 OH+Aq and acids. 
(Drewson, Gm K Handb. 6*e lull. Ill 74) 


Ammonium iron (ferrous) orthophosphate, 
NH,FeP0 4 +H 2 O. 

Insol. even in boihng H 2 0. When still 
moist, easily sol. m dil acids, but sparingly 
and slowly sol. after drying, even in cone, 
acids. Decomp by NH 4 OH, KOH, and 
NaOH+Aq. Insol in alcohol. (Otto, J. pr. 
2. 409.) 

(NH 4 ) 3 FeH 3 (P0 4 ) 2 +4H 3 0. (Debray.) 


Ammonium calcium dimetaphosphate, 

(NH 4 ) 2 Ca(P 2 0 3 ) 2 +2H 2 0 . 

Very si sol m H 2 0 Not decomp, by 
acids. (Fleitmann, Pogg. 78. 344 ) 


Ammonium iron, (ferric) hydrogen orthophos- 
phate, basic, 2(NH 4 ) 3 HP0 4 , 3FeP0 4 , 
3Fe(OH)s 

Ppt. Insol. in 95% alcohol. (Cohen, J. 
Am. Chem. Soc. 1907, 29. 719 ) 


Ammonium calcium phosphate, NH 4 CaP0 4 + 
»H 2 0, 

Ppt. (Herzfeld and Feuerlem, Z. anal 20. 
191.) 

+7H 2 0 Not completely decomp by cold 
II 2 0 in H hour; rapidly by hot H a O. (Lasne, 
Bull Soc 1902, (3) 27. 131.) 


Ammonium chromium oi thophosphate, basic, 
5(NH 4 )H 2 POj, 2CrP0 4 , 4Cr(OH) s . 
(Cohen, J. Am. Chem. Soc 1907, 29. 1198.) 
(NH 4 ) 2 kP0 4 , 2CrP0 4 +3H 2 0 Ppt. 

(Cohen,) 


Ammonium chromic pyrophosphate, 
NH 4 fCrP/) 7 )4-fcH 2 0 
SI. sol. in cold H a O, Decomp, by boiling 
H a O. (Rosenheim, B. 1915, 48. 586.) 


Ammonium cobaltous meiaphosphate. 

Extremely sol m H a O and m NH 4 OH+Aq. 
(Persoz, J. pr. 3. 215 ) 


Ammonium iron (ferric) hydrogen orthophos- 
phate, NH 4 H a Fe(P0 4 ) a . 

Ppt Same properties as Na salt. (Weni- 
larid, Z. anorg 1913, 84. 366.) 

Partially hydrolyzed by II 2 0 Readily sol 
in HC1, HNOj, H a S0 4 and H 3 P0 4 . Partially 
hydrolyzed by cold NH 4 0H+Aq Sol in 
excess of hot NH 4 OH+Aq. Completely 
hydrolyzed by caustic alkalies Practically 
insol. m 50% acetic acid (Cohen, J Am. 
Chem. Soc 1907, 29. 718 ) 


Ammonium lead diwietaphosphate, 
(NH 4 ) 2 Pb(P 2 0«) 3 

Very difficultly sol. m II 3 0 and acids. 
(Fleitmann, Pogg. 78. 343.) 

Ammonium lithium meto phosphate, Li 3 0, 
2(NH 4 ) 3 0, 3P 2 0 6 +SH 2 0. 

Not appreciably sol m cold H a O but 
rapidly and abundantly sol in H 3 0 at 70 
(Taminann, J. pr. 1892, (2) 45. 442 ) 


Ammonium cobaltous orthophosphate, 
NH 4 CoP0 4 +H,0. 

Not decomp, by boiling IDO. (Debray, J. 
Pharm. (3) 46. 121 ) 

+12H 3 0. Ppt. (Chancel, 1862.) . 
Co(NH 4 ) 2 H 2 (P0 4 ) 3 +4H 3 0. Insol. m H a O. 
(Debray.) 


Ammonium copper dimetophosphate, 
(NH 4 ) 2 P a Oe, CuP 2 Oo+ 2H 3 0 
Very si. sol. m H 3 0, insol. m alcohol. 
(Fleitmann, Pogg. 78. 345.) 

+4H 2 0. Efflorescent. Very si. sol. in 
H a O; insol. in alcohol (F.) , . 

Sol. m 50 pts, H 2 0 Slowly attacked by 
acids. Only boiling H 2 S0 4 attacks easily. 
(Glatzel, Dissert. 1880.) 


Ammonium glucinum orthophosphate, 
NH 4 G1P0 4 . 

Insol m cold, si. sol, in hot H 2 0. (Rbssler, 
Z. anal. 17. 148.) 


Ammonium lithium phosphate, (NH 4 ) 2 LiP0 4 . 
SI. sol. in II 2 0. (Berzelius.) 

Ammonium magnesium meta phosphate, 
(NH 4 ) 2 0, 2MgO, 2P 2 0 6 -f-9H 2 0 (?) 

Sol. with difficulty in H a O or acids when 
heated. Easily sol. m H a O before heating. 
(Wach, Schw. J. 59 29.) 

Precipitated from aqueous solution by 
alcohol. 

Ammonium magnesium dinieiaphosphate, 
(NH 4 ) 2 Mg(P a 0 6 ) 2 +6H a 0. 

Efflorescent. (Fleitmann, Pogg. 78. 346.) 

Ammonium magnesium phosphate, 
NH 4 MgP0 4 , and +6H 2 0. 

1 1 II 2 0 dissolves 66 mg. anhydrous 
NH 4 MgP0 4 at 15°. (Fresenius, A. 66. 109.) 

1 1 H a O dissolves 74 1 mg anhydrous 
NH 4 MgP0 4 at 20.5-22.5°. (Ebermayer.) 
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1 1. H'jO dissolves 106 mg anhydrous 
NHAlgPOi- (Liebig) 

Insol. in H 2 0, but when boiled with H 2 0 it 
loses NH, and H a O (Struve, Z. anal. 1898, 
37. 485.) 


Solubility of NH 4 MgF0,d-8H,0 in H 2 0 at t Q . 


G suit! 


100 B. HaO 


0 0231 
0 0516 
0 0359 
0 0303 
0 0401 
0 0163 
0 0195 


acids, also m boiling solution of ammoniura 
citrate. (Millot, Bull Soc. (2) 18. 20.) 

When m presence of Fe or Al salts it is sol 
to a consideiable extent in H 2 C,iH 4 Ood-Aq 
6 g. N1LC1 in 100 ccm H.O containing 10 
com. 6 34% NHiOlI+Aq dissolve pptd salt 
=0 0029 g. Mg 2 P 2 0 7 . 1 g. (NH^CA in 
100 ccm H 2 0, and NH 4 OH+Aq dissolve = 
0 0061 g. Mg 2 P 2 0 7 . 2 g citnc acid in excess 
of NIUOH+Aq dissolve =0 0147 g Mg 2 P 2 0 7 . 
Solubility prevented by excess of magnesia 
mixture (Lmdo, C. N. 48. 217.) 

Solubility of NH4MgP0 4 +6H 2 0 in salts d-Aq 
at t°. 

(G salt dissolved in 100 g. solvent.) 


(Wenger, Dissert Genova, 1911.) 

Aqueous solution is precipitated by 
NHiOH, but not by NaAPOad-Aq. (Frc- 
senius.) 

Sol, m 44,000 pts. H 2 0 containing am- 
monia. More sol. in H 2 0 containing NH<C1, 
and is sol. m 7548 pts. of a solution containing 
1 pt. NIIjGl to 5 pts. H 2 0 and ammonia, and 
in 15,027 pts of a solution containing 1 pt. of j 
NII4CI to 7 pts HsO and ammonia (Fre- 
scnius ) 

According to Kremers (J. pr. 66. 190), „ 
solution of 3 pts HsO to 1 pt NHjOH+Aq 
of 0.96 sp. gi is best suited for washing the 
precipitated NHiMglA 

According to Ebcrmayer (J pr 60. 41), 
1 pt. anhjdrous salt is sol. 111 13,497 pts 
HsO at 23°, in 31,098 pts. NH,OH+Aq (4 
pts, H a O: 1 pt. NHAII-j-Aq of 0 961 sp. gr.) 
at, 21,23°; m 36,764 pts. NfljOH+Aq (3 pts 
HiO: 1 pt. NHaOH+An) at 20.6°; in 43.0S9 
pts. NHiOIl+Aq (1 pt. H s O: 1 pt. NH4OH+ 
Aq) at 22 5°; m 45,208 pts NH*OHd-Aq 
(1 pt. H 2 0: 2 pts. NHAHd-Aq) at 22 5°; in 
52,412 pts. NH 4 OH+Aq (1 pt. II 2 0- 3 pts 
NHjOH-j-Aq) at 22 5°; 111 60,883 pts. pure 
NfROH+Aq (sp. gr, 0.901) at 22,5° 

Almost absolutely insol. m H 2 0 containing 
J ; vol, NH4OPI + An (sp. gr. 0.90) and NH 4 C1, 
i. 6., much more insol. than given bv Fresemus 
(Kubel, Z anal 8. 125 ) 

According to Kissel (Z anal. 8. 173), 1 1. 
NILOH+Aq (3 pts. H a O: 1 pt. NH 4 OH+Aq 
of 0.96 sp gr.) dissolves 4.9S mg. in 24 hours, 
while 13.9 mg. are dissolved if IS g NH 4 C1 ' 
a litre of H 2 0 are also present. 

(NH 4 ) 2 S04+Aq containing 2 2 g per litre 
dissolves 71,7 mg , 3 0 g., 113 mg.: 10 g, 
147 mg ; NaCl+Aq containing 2 g. NaCl per 
1. dissolves 123.4 mg.; NaNOsd-Aq containing 
3 g. NaNOj per 1. dissolves 93 1 mg, (Liebig, 
A. 106. 196.) 

Completely insol, in water containing 
raonium phosphate or ammonium sodium 
phosphate. (Berzelius.) 

800 ccm II 2 0, sat. with CO», dissolve 1.425 
g. (Liebig.) 

Easily sol. in HjSQad-Aq, acetic and other 


t° 

5 % NH.no. 
+Aq. 

NHjCl+Aq 

1 pt. NH,OH 
(D =0 96) 
+4 pts. HaO 

0 

20 

30 

40 

50 

60 

70 

80 

0 1100 
0.0463 

0 0546 

0 0645 

0 0723 

0 0846 

0 0834 
0.1000 

0 0597 

0 1055 

0 1133 

0 0713 
0.0931 
0.1728 
0.1239 
0.1913 

0 0087 

0 0098 

0 0135 
0,0153 

0 0174 
0.0178 
0.0145 

t° 4 

% NHiOH+Aq and 
5% NH<Cl+Aq 

4 r«ffi nd 

20 

60 

0 0165 

0 0274 

0.0541 

0.0731 


(Wenger, Dissert Geneva, 1911.) 


About 3 times as 

as in NaC 2 Hj0 2 -|-— „ — w K 

vented by excess of MgCl s . (Ville, Bull, S 
(2) 18. 316. 

SI. sol. in ammonium titrated- Aq contain- 
ing 400 g. ammonium citrate m a litre. 
Solubility =0.457% at ord temp, and 0.53% 
at 50°. (Bobs, Ch Z, 1903, 27. 1151.) 

Mm Sirumte 

d-HoO Insol in H 2 0 or citric acid-)-Aq. 
(Millot and Maquenne, Bull Soc. (2) 28. 238 ) 


Ammonium magnesium hydrogen orthophos- 
phate, (NH4) 2 MgH 2 (P0 4 ) 2 d-3H 2 0 (?). 
(Graham.) 


Ammonium magnesium phosphate, 
5MgO, (NH 4 ) A 2PAd~24H 2 0 
(Gawalovsky, C. C 1885. 721.) 


Ammonium magnesium sodium pyrophos- 
phate, fNH4) 3 Mg s Na(P 2 07) 4 . 

Insol. in HiO and not decomp, thereby. 
(Bcrthelot and Andr4, A oh. 1897, (7) 11. 
186.) 
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Ammonium manganous cfemetaphosphate, 
(NH 4 ) 2 Mn(P0 s ) 4 +4H 2 0. 

Relatively easily attacked by acids (Glat- 
zel, Dissert 1880.1 
+6H 2 0. 

EfElorescent (Fleitmann, Pogg. 78. 346.) 


Sol in 32,092 pts. cold, and 20,122 pts 
boiling H 2 0 and in 17,755 pts NH 4 C1+Aq 
(1.4% NH4CI). (Fresemus.) 4 

+7H 2 0. Insol m II ,0 below 70°: at 70' 
100 g H 2 0 dissolve 0.0052 g salt; at 80° 
0.0067 (Wenger, Dissert Geneva, 1911.) ’ 
Easily sol. m dil acids. Decomp bv 
KOH+Aq, but not by NH 4 OH+Aq 
KaCOj+Aq Insol m NII 4 OH or NH 4 si 
+Aq. (Gibbs ) 

Solubility in salts +Aq at t°. 


NH°$b ! 
+Aq. 

NHiC^j-Aq 

1 pt. NH,OH 
D=0 9G 
+4 pts HaO 

0 0206 

0 0200 
0.0226 
0.0209 

0 0229 

0 0270 

0 0281 
0.0326 

0.0020 

0 0255 

0 0345 

0 0386 

0 0355 

0 0384 
0.0414 
0.0451 

0 0116 
0.0122 

0 0118 

0 0132 

0 0193 
0.0191 
0.0197 


(Wenger, l, c.) 

Insol in alcohol 

Insol. in acetone. (Naumann, B. 1904. 37. 
4329.) 

Ammonium manganic OT/rouhosohate. 
NH 4 MnP 2 0 7 +3H 2 0. 

Decomp by cold H 2 0 with separation of 
MnjOs (Rosenheim, B. 1915, 48. 584.) 

Ammonium manganous sodium pyrophos- 
phate, NH 4 NaMnP 2 0 7 +3H 2 0 
Insol, in H 2 0 or alcohol. Easily sol in very 
(ill acids. (Otto, J. pr. 2. 418.) 

Formula is_ Na 4 (NH 4 ) 4 Mn 2 (P 2 0 7 ) a + 
12H 2 0, according to Berzelius. 

Ammonium mercuric metaphosphate. 

Sol. m n a O, or at least m NH 4 OH+Aq. 
(Persoz, J. pr. 3. 216 ) 

Ammonium nickel metaphosphate. 

Insol in H 2 0 Sol. m NH 4 OH+Aq, from 
which it is repptd. on evaporation of the NH S 
(Peisoz, J. pr 3. 215 ) 

Ammonium nickel diraetophosphate, 
(NH 4 ) 2 NiP 4 0 12 -)-4H 2 0. 

Sol. in 12 5 pts. H 2 0. (Glatzel, Dissert. 

1880.) 


+6H 2 0 Decomp, by boiling H 2 0. (De- 
bray ) 

Ammonium potassium dimetophosphate, 

(NH 4 ),,K 1 (P 3 Oo)7. 

More sol in H 2 0 than following salt. 
(Fleitmann, Pogg 78. 341.) 

NH 4 K 3 P 4 0 I2 +2H 2 0. Difficultly sol. in 
H 2 0. (Fleitmann.) 

Ammonium potassium pyrophosphate, 
NHJi 2 HP 2 0 7 +^H 2 0. 


More sol. in H 2 0 than Na 2 P 2 O t , but lesB 
than (NH 4 ) 2 PiO 0 Less sol m alcohol than 
H 2 0. (Fleitmann, Pogg. 78. 340.) 

Ammonium sodium orthophosphate, 
(NH 4 ) 2 NaP0 4 +4H 2 0. 

Deoomp by H 2 0. Cryst from NH4OH+ 
Aq of 0.96 sp. gr From H 2 0 solution, 
NaNH 4 HP0 4 +4H 2 0 separates out (Uels- 
ann, Arch. Pharm, (2) 99. 138.) 

Insol. in acetone. (Naumann, B 1904,37, 
4329.) 

+5H 2 0 

NH 4 Na 2 P0 4 +12H 2 0. (Herzfeld, Z, anal. 
20. 191.) 

(NH 4 ) 5 Na(PO 4 ) 2 + 6II 2 0 . Sol in H a O with 
decomp Cryst from hot oonc NH 4 OH+Aq. 
(Uelsmann, Arch. Pharm. (2) 99. 138.) 


crocosmic salt), 1 

Efflorescent. Easily sol. m H 2 0, Sol in 6 
pts cold, and 1 pt. boiling H s O. Insol m 
alcohol. 

Aqueous solution gives off NH 3 , especially 
if hot. 

Insol in acetone. (Eidmann, C C. 1899, 
II. 1014.) 

Mm. Stei conte. 

+5H 2 0. (Uelsmann.) 

The composition of the hydrates formed by 
this salt at different dilutions is calculated 
from determinations of the lowering of the 
fr.-pt. produced by the salt and of the con- 
ductivity and sp. gr. of its aqueous solutions. 
(Jones, Am. Ch. J. 1905, 34. 319.) 

(NH 4 )«NajHo(P0 4 ) 4 +3H 2 0 . Decomp, by 
HjO. (Fil)iol and Sendereng, C. R. 93. 388.) 

Ammonium sodium pyrophosphate, 
(NII 4 ) 2 Na 2 P 2 0 7 +5H 2 0 

Easily sol in H 2 0. Aqueous solution de- 
imp by boiling. (Schwarzenberg, A. 65. 

12 .) 

+6H s O. (Rammelsberg.) 



PHOSPHATE, AMMONIUM SODIUM GLUCINUM 


Ammonium sodium glucinum ort/mphosphate, 

( NHj) jNajGl (PO 4 ) s +7H 2 0 
Precipitate. (Scheffer.) 

Ammonium thallous 01 fhophosphate, 

(nh 4 ),po 4i (Nrr 4 )./riP04, or ir 2 Nii 4 po 4 , 
htupo*. 

Sol. in H 5 O. (Lamy; Rammelsberg.) 

Ammonium uranyl phosphate, 
NH 4 (TT0 2 )P0 4 4-cH:0. 

Insol. m II 2 0 and HCjIIsOa+Aq Sol. in 
mineral acids, from which it is precipitated 
by NH 4 CsH s O a +Aq, in which it is insol 
(Knop.) 

+3HsO Insol in H 2 0 and acetic acid 
Sol. m all mineral acids, oxalic acid and 
MjCOa+Aq. (Lienau, Dissert. 1898.) 

Ammonium vanadium phosphate. 

See Phosphovanadate, ammonium. 

Ammonium zinc dif/ietaphosphate, 
(NH 4 ) 2 Zn(P.A) 2 +(iIIjO. 

Effloioscent. (Fleitmann, Pogg 78.347.) 
-HHjO Sol. in 70 pts. H«0. Decomp by 
HjS 0 4 , (Olntzei, Dissert. 1880.) 

Ammonium zinc orthophosphate, basic, 
3NH,, 2Zn(), P 2 0 5 f 8H 2 0. 

(Rother, A. 1807, 143. 350 ) 

4(NII 4 )4(), 6Z11O, 3Pa0 9 +4Hj0. (Schweik- 
ort, A. 1868, 145. 57.) 

Ammonium zinc orthophosphate, NBLZnPO. 
+H2O. 

Insol. in H 2 0. Sol in acids, and caustic 
alkalies, (Bette, A. 15. 129 ) 


Barium tnmfitaphosphate,Ba3(Ps09)a+2H 2 0. 

Somewhat sol. in H 2 0. (Fleitmann, A. 65. 
313.) 

+6H a O. Easily sol. ffi HCl+Aq. (Lind- 
bom ) 

1 1. II iO dissolves 2.589 g. at ord temp. 
(Wiesler, Z. anovg. 1901, 28. 198 ) 

Barium heraraetaphosphate, Ba 3 PeOi 8 (?). 

Sol. in H a O only after boiling several hours. 
Nearly insol m H 2 0 (Ludert, Z. anoig. 
5. 15.) 

Insol m NH 4 CI+Aq. (Wackenroder ) 

Sol m NaoP«On+Aq. Sol in FNO a +Aq. 
Aftei ignition it is nearly insol. m HNOg+Aq. 


Ammonium zmc hydrogen phospl 
NH 4 H a P04, ZnHP0 4 +H 2 0. 




Insol in HjO. (Debrav.) 

4(NH 4 ) 2 0, OZnO, 3P/V (Sehweikert, A. 
145. 57.) 

3(NH 4 ) 8 0, 4ZnO, 2P 2 0» + 13H,0 (Bother, 
A. 143. 356.) 

Ammonium phosphate selenate. 

See Seleuophosphate, aminonium. 

Barium friphosphate, 5BaO, 3P 2 05. 

Insol, in II 2 0; insol. in acids after heatmg 
to a Irish temp. (Schwarz, Z. anorg 1S95, 9. 
264.) 

Barium metaphosphate, Ba(PO,)j 
Insol. in II 3 0 or dll acids. (Maddrell, A. 
81.61.) 

Not decomp, by boiling with acids or alkali 
carbonates +Aq. (Fleitmann, Pogg. 78. 362.) 
Barium dmrtaphosphate, BaP 2 0«+2H s 0. 

More difficultly sol. m II«0 than Ba a (P s 0 8 ) 2 . 
Slightly attacked by boiling cone. HC14-Aq 
or HNOj+Aq. Easily deeomp. by TI 2 SO ( 
(Fleitmann, Pogg 78. 254.) 


Barium orthophosphate, Ba3(P0 4 ) 2 . 

Precipitate. Very si. sol. or msol m H 2 0, 
(Graham, Pogg 32. 49.) 

Sol in IJCl+Aq. Decomp, by SOs+Aq. 
Insol m methyl acetate. (Naumann, B. 
1909,42.3790) 

Barium hydrogen phosphate, BaHPOi 
Sol in 10,000 pts. H s O. (Malaguti, A, ch. 
(3) 61. 346.) 

Sol. in 20,570 pts. H a O at 20° (Bischof, 
1833.) 

Not completely soluble in water containing 
CO2, but BaCl 2 causes no ppt. in Na 2 HP0 4 + 
Aq containing 7.16 g. 01 less Na 2 HP0 4 in a 
litre after it has been saturated with C0 2 . 
(Sctschenow, C. C. 1875. 97 ) 

Easily sol. in H s P0 4 +Aq, and dil HC1+ 
Aq HNOj+Aq of 1 .275 sp. gr. if not diluted 
has scarcely any solvent action, but moro dis- 
solves on dilution until a maximum is reached, 
when 10 vols. of HjO have been added. 
(Bischof, Scliw J. 67. 39 ) 

Sol in 367-403 pts. acetic acid (1 032 sp. 
gr.) at 22.6°. (Bischof. 1. c.) 

Easily sol in H 5 0 containing NH 4 C1, 
NH 4 NOa, or NH 4 succinate, from which solu- 
tions it is completely pptd, by NH 4 OII+Aq, 
(Rose.) 

Insol. m Na 2 HP0 4 or BaCU.-j-Aq, (Rose, 
Pogg. 76. 23 ) 

More sol. m BaCl 2 or NaCl+Aq than in 
H.O, 1 pt. BaHP0 4 being sol. in 4362 pts. 
H 2 0 containing 1.2% NaCl and 0.8% BaCl a . 
(Ludwig, Arch. Pharm (2) 56. 265 ) 

Sol. in Na citrate +Aq (Spiller.) 

Banum fefrahydrogen phosphate, 
BaH 4 (P0 4 ) 2 . 

Sol, m H 2 0. (Mitsoherlich, 1821.) 
Deeomp, by much H 2 0 into BaHP0 4 . 
Sol. in phosphoric, and certain other acids, 
(Berzelius, A, ch. 2. 153.) 

Barium pyrophosphate, Ba 2 P 2 0 7 +xH 2 0. 

Somewhat sol. in H 2 0, m much H4P2O7-I- 
Aq, also in HOl+Aq or IINOj+Aq. Insol. 
in HC 2 H s O j+ Aq or Na 4 P 2 0 2 +Aq . (Schwav- 
zenberg.) 

Insol. m NH 4 C1+Aq. (Wackenroder.) 



PHOSPHATE, BORON 


Barium hydrogen pyrophosphate, BaH 2 P 2 0 ; , 
Ba 2 P20 7 +3H 2 0. 

Ppt. (ICnorre and Oppelt, B. 21. 773.) 

Barium /e/mphosphate, BatP<On 

Insol. m HsO or acids when strongly heated. 
(Fleitmann and Henneborg, A. 65. 331 ) 

Barium manganic pyrophosphate, 
Ba(MnP 2 07) a +6H 2 0 

Almost insol, in H 2 0. (Rosenheim, B. 
1915, 48. 585.) 

Barium potassium inmefaphosphate, 
BaKP a 0 9 +H 2 0. 

Munh less sol m H 2 0 than NHjBaPsOj or 
NaBaPaOs. (Lindbom ) 

Sol. in HCl+Aq after ignition 

Barium potassium orthophosphate, BaKP0 4 . 

Insol. m H 2 0 (Ouyrard, A. ch (0) 16. 
297 ) 

+10H 2 O (de Sohulten, C R 96. 706.) 

Barium sodium dwie/nphosphate, 
BaNa 2 (P 2 0») 2 +4H 2 0 
(Glatzel, Dissert, 1880.) 

Barium sodium trimetaphosphate, BaNaP 3 O e 
+4H 2 0 

More easily sol. in HjO than Baa(PaOsi) 2 . 
Sol, in acids, unless ignited (Fleitmann and 
Henneberg, A. 65. 314 ) 

Efflorescent. Sol. in HCl+Aq after igni- 
tion only by long boiling. When fused it is 
easily sol m HCl+Aq. (Lindbom, Acta 
Lund 1873. 21.) 

Barium sodium orthophosphate, BaNaP0 4 + 
IOH2O. 

(de Schulten, C, R. 96. 706 ) 

Not attacked by cold, but decomp by hot 
H s O (Villiers. C. R. 104. 1103.) 

SI sol m H2O. (Quartaroli, C. A, 1911. 
2375.) 

Barium sodium pyrophosphate, 

Ba 4 IN a 4 (P 2 U7)i. 

Sol in hot HC1 and HNOa (Tammann, 
J. pr 1892, (2) 45. 469 ) 

6Ba 2 P 2 0 7 , Na 4 P 2 0?+6H 2 0. Completely 
insol. m Na 4 P 2 07+Aq, but not insol. m HjO 
or NH 4 OH+A<j. Easily sol. in HNO, or HC1 
+Aq. Insol. in alcohol (Baer. Pogg. 75. 
164.) 

Barium uranous metaphosphate, U0 2 , BaO, 
P a O». 

(Colani, A. ch, 1907, (8) 12. 142 ) 


Barium uranyl orfhophospha 
j Ba(U0 2 l a (P0 4 ) 2 +8EQ0 
Mm Uranacircile. 


Bariumjihosphate chloride, 3Baa(P0 4 ) 2 , 

Min Barytapatite (Deville and Caron, A. 
ch (3) 67 451.) 

4BaH,(P0 4 ) 2 , BaCb (Erlenmeyer, J. B. 
1867. 145 ) 

15BaO, 6P2O5, BaCl 2 +6H 2 0 (7). Sol in 
18,000 pts. cold H 2 0. Much more sol. in H 2 0 
containing BaCl 2 , NH 4 C1, and NH 4 OH. 
(Ludwig, Arch. Pharm. (2) 56. 271 ) 


orthophosphate, basic, 2 BiP 0 4 , 
3Bi 2 0 8 . 

Insol. in H 2 0. Sol. in HCi+Aq. (Cavazzi, 
Gazz ch. it 14. 289 ) 

Bismuth orthophosphate, BiP0 4 . 

Insol in H 2 0 or HNOa+Aq. SI. sol. in 
NH 4 salts+Aq (Chancel, C R. 50. 416 ) 
Not decomp, by H 2 0 Other phosphates 
of Bi are deeomp. by H s O. (Montmartim, 
C C 1900, II. 1256 ) 

Not hydrolyzed by hot H 2 0; si. sol. in BiCL 
+Aq, dccomp by boihng alkali, (Caven, 
J. Soc. Chem. Ind 1897, 16. 30 ) 

More sol m HCl+Aq than in HNOa+Aq. 
(Rose ) 

Sol mU0 2 (NO,),+Aq. (M’Curdy, Am. J. 
Sci (2) 31. 282.) 

Insol, in MNOa+Aq. 

Insol in Bi salts+Aq. (Rose, Pogg 76. 
26) 

Sol in NH 4 C1+Aq, but insol. in NH 4 NO,+ 
Aq. (Brett, 1837.) 

+1)3H 2 0. (Kilhn.) 

+3H 2 0. Ppt. Decomp, by II 2 S or KOH 
+Aq. (Vamno, J. pr. 1906, (2) 74. 151.) 

Bismuth pyrophosphate, basic, 2Bi ; 0», P 2 0 6 . 

Insol. in H 2 0 and HC 2 H s 0 2 +Aq: sol. in 
hot HC1 and HNOa+Aq. Insol in Na 4 P 2 0 7 
+Aq, and NH 4 citrate+Aq. (Passenm, 
Crm. 9 84 ) 

Bismuth pyrophosphate, BLAPAWa, 

Insol. in H«0 or HNOa+Aq (Chancel, 
C R. 60. 416 ) 

Decomp. Lv H 2 0 (Wallroth, Bull Soc. (2) 
39. 316.) 

Sol. in Na 4 P 2 0 7 +Aq (Stvomeyer ) 

Bismuth sodium pyrophosphate, NaBiP 2 0 7 
+3H 2 0 

Insol. in H 2 0 (Rosenheim, B 1915, 48. 


Boron phosphate, BP0 4 . 

Insol. in n 2 0 Not attacked hy boiling 
alkalies. (Meyer, B 22. 2919.) 



PHOSPHATE, BROMOMOLYBDENUM 


Bromomolybdenum phosphate. 

See under Bromomolybdenum. comps. 

Cadmium iriphosphate, CdsdUO,,,),. 

Insnl in II 2 0 and acids (GUihirumn, 
Dissert. 1899,'t 


Cadmium potassium pyrophosphate, 
CdKsPsO,. 

Insol in H 2 0; sol. in dil. IICI+Aq. (Ouv- 

5C<1 2 P 2 0 T| 4K 4 P 2 O 7 +30H 2 O. Much more 
easily sol m H 2 0 than the CdNa salt (Pahl, 
Sv. V. A. F. 30, 7. 39.) 


Cadmium frtrnphosphate, 6CdO, 4P,O s + 
19H,0 

Insol. in acids. (Oltihmapn ) 

Cadmium wetaphosphate. 

Verv sol in NH 4 OH+Aq ( Porsoz, A eh 
56. 334 ) 

Cadmium dniteiophosphate, Cd(.P0 3 ) 2 +2H 2 0 
Sol, in 32 pts H 2 0, Scarcely attacked by 
acids, especially cone H 2 S0 4 . (Glatzel, 
Dissert. 1880.) 

Cadmium teiminefaphosphate. 


1 'Jim non 2' 1. in or so veiy nimnumy 
attacked by acids but insol. after ignition. 
(Glatzel, Dissert. 1880.) 


Insnl, in H 2 0, Easily docornp bv Nu»S+ 
I. (Fleitniann, Pogg. 78. 358.) 


Cadmium sodium (nphosphate, Na 8 CdP 3 Oi 0 
+12H 2 0. 

Sol in acids even after ignition. (Gllih- 
maim. Dissert. 1899.) 

Cadmium sodium tniuetophosphate, 
Na 4 CdfP0 3 )6+4H 2 0. 

SI. sol. m H 2 0 Insol. in alcohol. (Wiesler, 
Z anorg. 1901, 28. 204 ) 

Cadmium sodium tetrameta phosphate , 
Na 2 Cd(P0»)i+3H 2 0. 

Completely insol. m H 2 0. (Glatzel, Dis- 
sert. 1880.) 


Cadmium sodium or//iophosphate, 
CdNa 4 (P0 4 ) 2 . 

Insol. in H s O, very sol, in dil, acids. 
CdNaPO* As above (Ouvrard.) 


Cadmium ort/iophosphate, Cd 3 (P0 4 ) 2 . 

Ppt In sol. in HiO Sol. in Cd salts +Aq 
fStromeyer ) 

Easily sol. m NH 4 sulphate, chloride, 
nhrate, or suecmate+Aq ( Wittstein, Report 


H 2 Cd s (P0 4 ) 4 +4H 2 0. Sol. m dil. H 3 P0 4 - 
Aq. (de Sehulten, Bull. Soc. (3) 1. 473.) 


peeomn. by great excess of II 2 0. (de 
Sehulten ) 


Cadmium pyrophosphate, Cd 3 P 2 0 7 +2H 2 0. 

Insol. in JI a O. Sol. in NH 4 OH, Na 4 P 2 0 7 - 
Aq, or acids. Insol. in IvOH+Aq. Sol 1 
K) 2 -f Aq. (Schwarzenbcip, V 66. 18t3.) 


Cadmium sodium pyrophosphate. 

CdNa 2 P 2 0 7 

Sol. m dil acids, even acetic acid, CWall- 
roth.) 

+4HjO. Insol. in H 2 0, (Pahl, Sv. V. A 
F 30,7. 39) 


Cadmium phosphate bromide, 3Cd a (r0 4 ) 2 , 
CdBrj. 

.Job m cold very dil. HN0 3 +Aq (de 
Sehulten, Bull, Soc (3) 1. 472.) 


Cadmium phosphate chloride, 3Cd 3 (P0 4 ) 2 , 
CdCl 2 . 

Sol in dil HN0 3 -(-Aq. (de Sehulten.) 
j Caesium meiaphosphate, CsP0 8 . 

Sol. m H 2 0 (von Berg, B. 1901, 34. 4185 ) 


Cadmium hydrogen ort/iophosphate hydra- 
zine, CdHP0 4 , 2N 2 H 4 

imTSS !’: te “ ,r ™’ *“* 

Cadmium potassium h'/rnmeiephosphate, 
Cdk,(P0,) 4 +3H 2 0. 

Sol. in 135 pts. II 2 0. Difficultly decomp, 
by aeids (Glatzel, Dissert 1880.) 

Cadinium^potassium ort/iophosphate, 

Imol. in II 2 0 ; sol. in dil. IICI+Aq. (Ouv- 
rard, A. eh. (0) 16. 321.) 


| Csesmm ori/iophosphate, Cs 3 P0 4 -)-6H 2 0. 
Deliquescent, very sol inH 2 0. (von Berg.) 

I Caesium^ hydrogen ort/iophosphate, Cs 2 HP0 4 
Very sol. in H 2 0. (von Berg ), 


Sol in H 2 0; msoi in alcohol, (von Beig.) 

Ciesium pyrophosphate, Cs 4 P 2 07. 

Very sol m H 2 0; very hydroscopic (von 
Beig.) 



PHOSPHATES, CALCIUM 


Calcium fnphosphate, 5CaO, 3P 2 O s , 

Insol. m H 2 0 (Schwarz, Z. anorg. 1895, 
9. 264.) 

Calcium monometaphosphate, Ca(P0 3 ) 2 
Insol in H 2 0 and dil acids. (Maddrell, A. 
61. 61 ) 

1 Not decomp by digestion with alkali car- 
bonates +Aq (Pleitmann ) 

Calcium climctaphosphate, Ca 2 (P 2 Oo) 2 + 
4H 2 0 

Insol. in H 2 0. Decomp, by warm H 2 S0 4 , 
but not appreciably by cone. HC1 or HN0 3 + 
Aq (Fleitmann, Pogg. 78. 266 ) 

Calcium terometaphosphate (?) 

Insol. in H 2 0 Sol m NaoP«Oi 8 +Aq and 
m HCl+Aq. (Rose, Pogg 76. 3 ) 

CajPnOis Nearly msol in H 2 0; sol. m dil. 
acids. (Lildert, Z anorg 6. 15.) 


4CaO, P 2 0 5 (Hilgenstock ) 

Calcium orl/iophosphates, 

Equilibrium in system Ca0+P 2 0 5 +H 2 0 
Solubility of CaO in P 2 O s +Aq at 26° 


g. CaO per 1 


lOjperl. 

solution 


23 37 
36 14 
41 24 


109 8 
129 8 
139 6 
142 7 
154 6 
191.0 
216 5 

234.6 
279 7 
351 9 
361 1 
380,3 
395 1 

419.7 
424.6 
428 0 
451 7 
476 3 
505 8 


Solid phase 


(Cameron and Seidell, J Am. Chem, Soc. 
1905, 27. 1508 ) 


Solubility of CaO m P 2 O s +Aq at 25° 


! CaO per I |g, PaOsper 1 
of solution of solution 


6 51 
5 01 
3 42 
2 42 
1 68 
0 644 
0 400 
0 291 
0 232 
0 145 
0.062 
0 049 
0 034 
0 587 
0 789 


16 52 
12 82 
8 16 
5 75 
3 66 
1 516 
1 108 
0 773 
0 662 
0 381 
0 109 
0 088 
0 015 
0 013 
0.012 


Solid phases are 
evidently solid 
solutions 


Ca 8 (P0 4 )s 
\ Solid phase is prob- 
j ably a solid solution 


Solubility of CaO m PjOj+Aq at 50.7°. 


) 1521 
) 1527 
) 1331 


j CaO 


0 336 
0 635 

0 939 

1 428 

2 100 
2 974 


i 0514 
i 0351 
l 0106 
i 00071 


(Bassett, Z anorg 1908, 69. 15.) 



PHOSPHATE, CALCIUM 


Solubility of CaO in P 2 O t +Aq at 40° 


g PjOi, 


45 42 
41 33 
36 79 
32 40 
28.27 
21 67 
17.78 
16 35 
9.905 
6 979 
4.397 
1.819 
0.423 
0 294 
0 158 
0 146 
0 128 
0 0262 


2 588 

3 584 

4 505 

5 501 
4 813 
4 100 
3 810 


0 156 
0 110 
0 0592 
0 0519 
0 0508 
0 009S 
0 0709 
0 0814 
0 0829 
0 0840 


CajPsOs, H 2 0 
Ca 4 P 2 Oo, 4H«0 


(Bassett, Z. anorg 1908, 59. 18.) 
Solubility of CaO in PjOj+Aq at 25°. 

Solid phaie 


27 99 
25 45 
22 90 
17 55 
15 34 
0 10 
6 049 
3 613 
2.387 
0.417 
0 178 
0.0332 
0 0948 
0 0571 
0 0525 
0.0468 


1 878 
1 181 
0 826 
0 165 
0 0696 
0 0126 
0 0352 
0 0211 
0 0175 


|CaHP0 4 +CaHP0 4) 2H 2 0 
Probably Ca 3 P a 0 3) H 2 0 


(Bassett, Z. anorg. 1908, 69, 20.) 

Calcium orf/iophosphate, Ctt 3 fP0 4 ) a . 

Dccomp. by long boiling with HjO into 
basic salt, 3Ca 3 (P0 4 ) a , Ca0 2 H 2 , This de- 
comp. begins with cold H.O, so that the solu- 
bility at 6-8° varies from 9,9 to 28,6 mg, in 
litre. (Warington, Chem. Soe. (2) 11. 083.) 


1 1. cold H 2 0 dissolves in 7 days 31 mg. 
igmted, and 79 mg. freshly precipitated 
Ca 3 (P0 4 ) 2 . (Yolcker, J. B 1862. 131 ) 

100,000 pts. H a O dissolve 2.36 pts gelatin- 
is Ca phosphate; 2 56 pts. igmted Ca phos- 
cite; 3 00 pts. Ca phosphate from bone dust. 
(Maly and Donath, J. pr. (2) 7. 416.) 

Solubility of bones ill various solvents is 
given by Maly and Donath, l. c. 

0.009 g. Ca„(P0 4 ) 2 is sol. in 1 1. H a O. 
0.153 “ " “ “ “ “ '• 

sat. with C0 2 . (Jolfre, Bull Soc. 1898, (3) 
19. 372 ) 

Determinations of solubility in H 2 0 as 
stated in the literature vary because Ca 3 (P0 4 ) 2 
is apparently a solid solution of CaHP0 4 and 
CaO. When placed m contact with. H 2 0 
more P0 4 ions dissolve than Ca ions, the 
resulting solution is acid and solid phasB 
licher in Ca than before addition of H 2 0 
For material of the appioximate composition. 
Ca 3 (P0 4 ) 2 , the amt. dissolved by C0 2 free H 2 0 
at ord. temp is 0.01-0 10 g. pel- 1. depending 
on conditions of experiment. II 2 0 sat with 
C0 2 dissolves 0.15-0 30 g pei 1. (Cameron 
and Hurst, J. Am. Chem Soc. 1904, 26. 

'he decomposition of Ca s (P0 4 ) 2 m H 2 0 is 
increased by presence of CaS0 4 , decreased by 
presence of CaCOs or of CaS0 4 and C0 2 C0 2 
increases the amount of P0 4 dissolved m the 
solution of water alone and the sat. CaS0 4 
solutions, but has no other effect than to in- 
crease the amount of Ca in the solutions in 
contact with CaC0 3 . (Cameion and Seidell, 
J Am. Chem. Soc. 1904, 26. 1458.) 

Sol. m C0 2 +Aq 

1 1. H 2 0 containing 1 vol. C0 2 dissolves in 
12 hours at 10°. 0.75 g preoipitated Ca 8 (P0 4 ) 2 ; 
0 166 g Ca 3 (P0 4 ) 2 from bone ash; 0.300 g, 
Ca 3 (P0 4 ) 4 from bones which had been buried 
"0 yeais. (Lassaigno, J oh m6d. (3) 3. 11.) 

1 1. H 2 0 containing 0,8 vol C0 2 dissolves 
0 61 g Ca,(P0 4 ) 2 . (Liebig, A. 106. 190 ) 

H s O sat. with C0 2 at 5-10° and 760 mm. 
pressuio dissolves 0.527-0.60 g, Ca 3 (P0 4 ) 2 , or, 
if contammg 1% NH 4 C1, 0.739 g Ca 3 (P04) 2 
(Warmgton, Chem. Soc, (2) 9. 80.) 

Solubility varies according to form of 
Ca 3 (P0 4 ) 2 , 

In apatite, 1 pfc, Ca 3 (P0 4 ) 2 dissolves m 
222,222 pts. H 2 0 sat with COi, - in raw bones, 
m 5698 pts.; in bone ash, in 8029 pts.; in 
So. Carolina phosphate, in 6983 pts , m phos- 
phalic guano from OrchiUa Id,, in 8009 pts 
(Williams, C. N 24.306.) 

A1 2 0«Ho and Fe 2 O s H 6 prevent the solubility 
of Ca 3 (P0 4 ) 2 in HjO containing C0 2 . (War- 
ington, l. c.) 

1 1. H 2 0 dissolves 0.22S48 g. Ca 3 (P0 4 ) 2 . 
under a C0 2 -pressuve of 2 atmos. at 14°. 
(Ehlerfc, Z Elektrochem, 1912, 18. 72S.) 

Sol, in SO a +Aq. forming a liquid of 1.3 sp. 
gr. at 9° from fresnly precipitated Ca 8 (P0 4 ) 2 , 
and of 1.188 sp gr. from bone ash, 

Sol m H 2 S-|-Aq. 1 1. H 2 0 sat. with H 2 S 



PHOSPHATE, CALCIUM 


dissolves 100-240 mg Ca 8 (P0 4 ) 2 . (Bdchamp, 
A oh. (4) 16. 241.) 

Easily sol. in HN0 3 or HCl+Aq. 

100 pts verydil HCl+Aq dissolve 198-225 
pts Ca 8 (P0 4 ) 2 (Crum, A 63. 294 ) 

100 pts HCl of 1 163 sp. gi (contammg 
31% HCl) dissolve at 17° when diluted with: 

Dry Ca 8 (P0 4 ) 2 also dissolves by long boiling 
with solutions of ammonium chloride, nitrate, 
succinate (Wittstein), or sulphate (Delkes- 
kamp). 

Sol. m 89,448 pts. H s O (boiled) at 7°; 
19,628 pts H 2 0 (boiled) containing 1% 
NH 4 C1 at 10°, 4324 pts H 2 0 (boiled) con- 

0 . l ‘t t pts. 

25.3 45.0 62,3 64 7 pts 

10 13 16 . 19 pts 

68.0 71.9 69.5 69.7 pts 

(Bischof, Schw J. 67. 39 
Decomp, by H 2 S0 4 . 

Completely decomp to CaS0 4 
by a mixture of H 2 S0 4 and aleoho 
Solubility m HNO a +Ac 
1 pt. of Ca a (P0 4 ) 2 dissolves at 16, 
pts. HNOa+Aq which contai 
to 1 pt. HNOs (sp. gr. = 1 23 

li 2 U 

Ca a (P0 4 ) 2 , 

H 2 0 

Ca 8 (P0 4 ) 2 

.) 

and HjP0 4 
1. 

• 

25-17.6° m 
l pts. H 2 0 

taining 10% NH 4 C1 at 17°, 1788 pts H 2 0 sat. 
with C0 2 and contammg 10% NH 4 C1 at 10° 
and 751 mm pressure, 1351 pts H 2 0 sat 
with C0 2 and contaimng 1% NH 4 C1 at 12° 
and 745 mm pressure; 42,313 pts H 2 0 sat 
with C0 2 and containing CaC0 3 at 21° and 
756.3 mm pressure, 18,551 pts H 2 0 sat with 
C0 2 and containing CaCOa and 1% NH 4 C1 at 
16° and 746 1 mm pressure (Warington, 
Chem. Soc. (2) 4. 296.) 

Aqueous solutions of the following NH 4 
salts dissolve the given amts of Ca 8 (P0 4 ) 2 , 
calculated for 100 pts. of the corresponding 
acid- NfI 4 Cl, 0 655 pt , NH 4 NO„, 0.306 pt.; 

Pts 

HNOi+Aq 

Pts HaO 

Pts 

HNOa+Aq 

Pts HjO 

tiNn 4 ; 2 ou 4 , i.udu pts.; iNH 4 u 2 ri 
NH 4 tartrate, 4.66 pts ; NPI 4 
pts., NH 4 malate, 1.125 pts. Ca 

3 u 2 , u noo pt ; 
citrate, 7.015 
(P0 4 ) 2 (Ter- 

under a C0 2 
at 14°. 

2.72 

4.23 

10.25 

15 45 
20,34 

20 82 

0 

0 827 

3 309 
5.791 
8.273 

10 

30 64 
26 48 
32.14 

36 06 
127 81 

10 754 

13 

13 236 

16 718 

40 

red, Bull. Soc (2) 35.578) 

Solubility m various salts +Aq 
pressui-e of 2 atmospheres 

Salt 

loot H°0 

G Cfta(P04) a 
sol in 1 1. of the 
solvent 

(Bisoho 
More sol. m acetic, 

, 1833 ) 

lactic, malic, and tar- 

H 2 0 


0.22848 

tanc acids than m HCl pr HNOa+Aq 
(Cium.) 

Solubility in H a P0 4 +Aq. 

NaCl 

50 

1.3208 

0.64089 

MgCl 2 +6H 2 0 

86 9 
cone. 

1.2873 

2.8923 

G HsPOi In 100 oo. of 
H»P0 4 +Aq 

G Caa(P0 4 ) 2 dissolved 
by 100 cc of solvent 

5 

10 

15 

20 

25 

30 

3.85 

7 28 

9 45 

12 50 

13 79 

15 10 

KMgCl 8 +6H 2 0 

79.2 

cone. 

1 5771 

1 1536 ? 

KsSO^MgSO., 

MgCl 2 +6H 2 0 

70 95 
cone. 

1 7777 

2 4911 

NaNO, 

72 7 

1 5827 

0 8638 

(C'ausse, C K. 

1892, 114. 414 ) 

allcali metals increase the solubil 
(Lassaigne, J. chim. m4d. (3) 3. 1 
1 litre cold H 2 0 with 2 g. Na 
45.7 mg Ca 3 (P0 4 ) 2 ; with 3 g Nal 
Ca s (P0 4 ) 2 , (Liebig.) 

1 litre H.O oontainmg 8.75% Na 
317.5 mg, Ca(P0 4 ) 2 . (Lassaigne. 
^ NH 4 salts have even more effec 

ty in H s O. 
1) 

Cl dissolves 

k 2 so 4 

74 5 

4 9041 
4.7049 

40 3 , 33 mg. 

(NH 4 ) 2 S0 4 

56 5 

2 4131 
5.8849 

Cl dissolves 

;, especially 

Na 2 SO 4 +10H 2 O 

137^7 

2.4911 

3,2267 

wmiill UIBBUlYea 

the cold; also ammonium nitrate and suc- 
oinate (Wittstem.) 

(NH 4 ) 2 S0 4 +Aq dissolves Ca 8 (P0 4 ) 2 as 
easily as CaS0 4 . (Liebig, A. 61. 128.) 

1 litre H 2 0 containing 2 g. NaCl dissolves 
at 7-12.3° 45.7 mg Ca 8 (P0 4 ) 2 ; 3 g. NaNO, 
at 17,3°, 33 mg, Ca»(P0 4 ) 2 , 2.2 g. (NH 4 ) 2 S0 4 , 
76.7 mg. Ca 8 (P0 4 ) 2 (Liebig, A. 106. 186 ) 

MgS0 4 +7H 4 0 

105.3 

1.9728 

3.6001 

NH 4 C1 

45.74 

1 3710 

1 2929 

(Ehlert and Hempel, Z. Elektrochem. 1912, 
18. 728 ) 



PHOSPHATE, CALCIUM 


Cast P0 4 ) 2 is sol m KsCsQi+Aq 100 ccm 
K*CsO«+Aq ( l l 'i r ,'o KaCoO,) dissolves 57 1% 
of the P s O 6 fi om phosphorite, 71 % from guano 
by boiling 25 mm. At ord. temp bone meal 
gives up 50-S0% of its P.O r , to K,C 2 0 4 +Aq 
m SO houis ( Liebig, Lnndiv. J B, 1881. 603.) 

Hoi. in Cn sucrate+Aq. (Bobierre, C R. 
32. Sot) ) 

Moie sol, m H 2 0 contaming starch, glue, oi 
other animal substances than, m puie H,0 
(Vauquelin, Pogg 85. 126.) 

Sol in HjO contaming organic matter, 
therefore when hones decay under II 2 0, 
Ca 3 (PO,) 2 it, dissolved m considerable quan- 
tity. (Hayes, Edin Phil. J 5. 378.) 

Sol in sodium citrate+Aq (Spiller.) 

Solubility m NIL, citrates+Aq. 

Ammonium citrate, solution of 1.09 sp. gr. 
at 30-35° dissolves precipitated Ca a (P0 1 ) J 
completely, but not phosphorite. (Prese- 
nilis.) 

_£)ncd on the air, with 2V 6 H,0. Sol. m 40 
min. in diammomum citrate-)- Aq (sp. gr. = 
1.09); tmmmominn citrate-j-Aq (sp gr.= 


1 09) dissolves 55 3% of the P 2 0 5 ; citric acid 
+Aq (]4%) dissolves 83 8% of the P a 0 5 . 
(Erlenmeyer, B 14. 1253 ) 

Dried at 50°, with P/sHjO. Sol. m 45 mm. 
in diammomum citiate+Aq (sp, gr. =1 09); 
ti'iammomum citrate-f-Aq dissolves 52.3% of 
the P 2 Os. (Erlenmeyer.) 

Ignited. Diammomum citiate+Aq (sp. gi . 

I . 09) dissolves 93% of the PD 5 , triammomum 
citrate+Aq (sp. gr. 1.09) dissolves 32% of the 
P 2 O s ; tatric acid (}4%) dissolves 53 4% of 
the P a O s , (Erlenmeyer.) 

Insol. m liquid NH 8 (Franklin, Am. Ch. 

J. 1898, 20. 827 ) 

Insol. m alcohol and ether. 

Insol. in methyl acetate, (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Insol. in acetone. (Eidmann, C C. 1899. 
II. 1014; Naumann, B, 1904, 37. 4329.) 

Mm Apatite. 

0.002 g. is sol. in 1 1. H 2 0. 

0,014 “ “ “ “ 1 1. H 2 0 sat. with CO2. 
(JolTre, Bull. Soc 1898, (3) 19. 374.) 


+H2O. Solubility in II a O, in HjO sat. with CO a , and in HjO containing COj+CaHsfCOs),. 
Temp. 16°-20°. 


) Boiled distilled HjO. 

) 1200 oc. distilled HsO+50 cc. HjO sat. with CO«. 

) 1000 cc. " “ +250 cc. « “ « « 

) 1250 cc. HjO sat. with CO2. 

Solutions of CO,+CaHi(CO,) 2 . 1 1. (filtered) contains: 
Calcium carbonate 13 m 

} Bicarbonate ) ! 

1 Free carbonio acid 9 < 

I Calcium carbonate 13 < 

Bicarbonate {Carbonate 277 1 

[ Carbonic acid 122 ‘ 

Free carbonic acid 49 < 

I Calcium carbonate 13 < 

Bicarbonate { Carbonate 376 * 

_ t l Carbonic acid 1Q5 < 

Free carbonic acid lOg ‘ 

I Calcium carbonate 13 t 

Bicarbonate { Carbonate 475 ‘ 

„ l Carbomc acid 269 ‘ 

Free carbomo acid 206 ‘ 

! Calcium carbonate J3 < 

Bicarbonate { Carbonate 545 < 

, \ Carbomo acid 240 ‘ 

Free carbomo acid 301 < 


(Schloesing, C. R. 1900, 131, 151.) 



PHOSPHATE, CALCIUM HYDROGEN 


687 


Calcium hydrogen phosphate, CaHP0 4 , and 
+2H a O 

Lnsol. or nearly so m H 2 0. Gradually 
deoomp. by cold, more quickly by hot H 2 0 

1000 pts H 2 0 dissolve 0 136-0.152 pt 
CaHF0 4 +2H 2 0 . Solution clouds up on boil- 
ing. (Bu-nbaum ) 

1000 pts H 2 0 dissolve 0 28 pt., and if sat 
with CO a , 0 66 pt. CaHP0 4 +2H 2 0. (Dusart 
and Pelouze.) 

'"hen this 

place and a very 

necessary to estabhsh equilibrium (Rindell, 
C. R 1902, 134. 112.) 

Much less deoomp by H 2 0 than Ca 3 (P0 4 ) 3 
or CaH 4 (P0 4 ) 2 , and the decomposition of 
this salt m water depends only slightly upon 
the relativo amounts of solid and solvent 
which are present The decomposition is in- 
creased by the addition of C0 2 . The presence 
of CaS0 4 or of CaCO a decreased the amount 
of phosphoric acid which dissolved. See 
original paper. (Cameron and Seidell, J. Am. 
Chem Soc. 1904, 26. 1460.) 

When the ratio of P 2 0 3 : CaO is above 1 0 
oi below 1 27, II 2 0 dissolves 0.40-0.54 g. CaO 
and 1.11-1 52 g. P 2 0 6 (see original papei). 
(Cameron and Bell, J. Ain. Chem. Soc. 1905, 
27. 1512.) 


Solubility m H 3 P0 4 -)-Aq. 



fCausse, C. R. 1892, 114. 416.) 


+ 1 /jH 2 0 (Vorbrmger, Z anal. 9. 457.) 
+H 2 0 (Gerlach, J pi (2) 4. 104 ) 
+2H 2 0 Min. Brushite 
+3H a O. Min. Melabrushde. 

-j-5I4 3 0. (Dusart, C R. 66. 327.) 


Calcium lefrahydrogen or/Aophosphate, 
CaH 4 (P0 4 ) J H-H 3 O. 

Very deliquescent. Crystals take up 97.7 
pts R 2 0 in 16 days, and 220 pts II 2 0 in 28 
days from air saturated with moisture. 
(Birnbaum, Zeit Ch. (2) 7. 131.) 

Not hygroscopic when pure. (Stocklasa, 
B 23. 626 R.) 

Completely sol. in 100 pts. H a O, but de- 
comp by 10i-40 pts. H 2 0 with separation of 
CaHPOi, which slowly dissolves (Erlen- 
meyer, J. B. 1873. 254.) 

Later (B 9. 1839) Erlenmeycr says 
CaH 4 (P0 4 ) 2 +H 2 0 is sol. in 700 pts. H 2 0 and 
decomp, mto CaHP0 4 by a less amount of 
H 2 0. Wattenberg (Z anal. 19. 243) says that 
the decomposition by small amts of H 2 0 
down to 144 pts. HjO to 1 pt salt is mappie- 
ciable. 

Completely sol m 200 pts H 2 0 if pui e, and 
in less H s O m presence of H 3 P0 4 . (Stocklasa,) 

Sol in 25 pts. HsO at 16°. Solution begins 
to decompose when warmed to 50°. (Otto, 
C. C. 1887. 1563.) 

Greatly decomp, by HjO and the resulting 
solution is to be legardecl as a solution of the 
decomposition products rathei than of the 
substance itself The presence of an excess 
of CaS0 4 does not materially affect the 
amoimt of phosphoric acid entering the solu- 
tion, (Cameron, J. Am Chem. Soc. 1904, 26. 
1462.) 

Violently deoomp. by H a O m cone, solu- 
tion, only si. decomp, when dissolved in 200 
pts. HsO. (Stocklasa, Z. anorg. 1892, 1. 310.) 


_ iPiOj, which is present in form of 
CaHP(5 4 . (Liebig, A 106. 185.) Slowly but 
completely sol. in boiling NH 4 C1+Aq. 
(Kraut, Arch, Pharm. (2) 111. 102 ) Easily 
sol. in H 2 S0 3 +Aq (Gerland, J. pr. (2) 4 
123) Very sol. m HC1 or HN0 3 +Aq. Less 
sol. in HC 2 H 3 0 2 . (Berzelius.) More sol. i 
dil than oonc. HC 2 H 3 0 2 +Aq, but 60 pt! 
HC 2 H 3 0 2 (1 mol ) dissolve at most 23.1 pts. 
P 2 0 3 (1 mol.-= 142 pts.) from this compound. 
Aqueous solution of sodium acetate dissolves 
more easily than H 2 0, and becomes turbid 
on boiling. (Birnbaum.) 

Completely sol. in K 2 C 2 0 4 +Aq. (Liebig, 
Landw J B. 1881. 603.) 

1 1. of sat. solution m N/200 acid K tarl 
+Aq at 25° contains 0 235 g. CaHP0 4 . 

Insol. in alcohol. Sol. in many organic 
substances, as starch or gelatine +Aq 
Lisol, m acetone. (Eidmann, C. C. 1899, 
II 1014 ) 


Solubility of CaH^Oa in H 3 P0 4 +Aq at 
pressure of 746 mm. at high temp. 


% 

100 g I 

of the solution 

Solid phase 


G 

PjOt 

G 

CaO 

115° 

132° 

169° 

43.60 
53.43 
63 95 

5.623 

4.327 

4.489 

CaH 4 P 2 0 3 , H 2 0+CaHP0 4 
CaH 4 P 2 0 3 + CaH 4 P 2 0 8, H 2 0 

CaHiPsOn 


(Bassett, Z. anorg. 1908, 69. 26.) 


Glacial HC 2 H 3 0 2 ppts. it completely from 
aqueous solution even m presence of PIN0 3 . 
(Persoz.) 

Deoomp. by 50 pts. absolute alcohol at b.- 
pt. in 1 hour, by 30 pts. in 2 hours. Sol. m 
absolute ether. (Erlenmeyer, l c ) 



PHOSPHATE, CALCIUM 


Calcium pyrophosphate, Ca 2 P 2 0 7 +4H»0 
Somewhat sol. in H 2 0; completely sol. in 
mineral acids; less sol in acetic acid, and m- 
sol. in Na 4 P 2 0 7 +Aq. (Schwiuzenberg, A. 
66. 145.) Less sol. m warm than m cold acetic 
acid, (Baer, Popp. 7E. 155 ) 

Insol. m NHiCl-pAq. (Wackenrodcr, A. 
41. 31(1.) 

Insol. in CaCl.+Aq. 

Min. Pyrophohphoriie. 

Calcium hydrogen pyrophosphate, CaH 2 P a 0 2 
+2I1.0. 

Sol in HjO. (Pahl, B. 7. 47S.) 

3CaH 2 P 2 0 7 , Ca 3 P 2 0 7 +6H 2 0 Decomp. by 
boilmp with H 2 0 into — 

CaH 2 P 2 0 7 , Ca 2 P 2 0 7 +3H a 0. Insol. k ’ 
H 2 0 (Knorre and Oppelt, B. 21. 771.) 


I'cirucalctum hydrogen phosphate, 
CaJI(P0,)a+H 2 O. 

Ppt. Insol, in H 2 0, but decomp by boiling 
therewith, Sol. in acids. (Warmgton, 
Chain. Son (2) 4. 206.) 

+2H a O, 


Calcium iefraphosphate, Ca 3 P 4 0i3. 

Insol, in acids when ignited. (Fleitmann 
and Hcnneberg, A. 66. 331.) 

Calcium lithium phosphate, CaI,iP0 4 
Insol. m HjO. (Rose, Pogg. 77. 298.) 

Calcium potassium diwefaphosphate, 
CaK 2 tP a 0 3 ) a +4H s 0. 

As BflK comp (Glatzel, Dissert. 1880.) 

Calcium potassium or/hophosphate, CaKP0 4 
Insol in H 2 0. (Rose, Pogg 77. 291 ) 
Easily sol. in acids, (Ouvrard, A eh. (6) 
16. 308.) 


Calcium potassium pyrophosphate, CaIv 2 P 2 0 7 . 

Insol. in H a O, easily sol. in dil. acids. 
(Ouvrard, C. R. 106. 1599.) 

Calcium sodium dime/aphosphate, 
CaNa 2 (Ps0 6 )*+4H 2 0, 

As BaNa comp. (Glatzel.) 

Calcium sodium bwwtaphosphate, 
CaNaP,0,+3H,0. 

Si, sol. ih H 2 0. (Flwtmann, A. 66. 315.) 
Easily sol, in HsO. Difficultly sol. in HC1+ 
Aq when heated to redness. Easily sol. in 
boiling HCl+Aq after being fused. (Lind- 
bom.) 


Calcium sodium ort/iophosphate, CaNaPO*. 
Insol. in IDO. (Rose. Pogg, 77. 292.) 
Easily sol. in dil, acids. (Ouvrard, A. ch. 
(6) 16. 308.) 

3CaO, 3N& a O, 2P a 0 3 . Sol. in dil. aoids 
(Ouvrard, C. R. 1888, 106. 1599 ) 


Calcium sodium pyrophosphate, CaNa a P 2 0 7 
+4H 2 0 

Insol. m Na 4 P 2 0 7 +Aq Easily sol. in 
HCl+Aq, HN0 3 +Aq, and also in HC 2 H 3 0 2 
+Aq (Baer, Pogg. 76. 150.) 

CamNajafPjO^o. Sol in acids. (Walh'oth, 
Bull. Soc. (2) 89. 316 ) 

3CaO, 3Na 2 0, 2P 3 0 5 Easily sol m acids. 
(Ouvrard, A. eh (6) 16. 307.) 

Calcium thorium wietophosphate, ThO a , CaO, 
P a O„. 

(Colam, C. R. 1909, 149. 209.) 


Calcium uranous mriophosphate, U0 2 , CaO, 

Prf>». 

Insol in acids. (Colam, A, oh 1007, (8) 
12. 140.) 


Calcium uranyl phosphate, Ca(U0 2 )H 2 (P0,) 2 
+2, 3, or 4II a 0. 

Sol in HNO a -(-Aq (Debray, ) , 

CafU0 2 ) 2 (P0 4 ) a +8H 2 0. Min. Ur unite, 
Sol in HN0 3 +Aq. 

3 CaO, 5U0 3 , 2P a 0 6 +16H a 0. (Bliakoff, 
Dissert. 1900.) 


Calcium phosphate chloride, Cas(P0 4 ) 2 , CaCl 2 . 
(Deville and Caron, A, ob, (3) 67. 458”) 
3Ca 3 (P0 4 ) 2 , CaClj. Chlarapntile, Insol. in 
H a O. (Daubrde, Ann. Min. (4) 19. 684.) 

7CaH 4 (P0 4 ) 2 , CaCl a +14H a O, Sol. in 
HCl+Aq. 

4CaH 4 (P0 4 ) 2 , CaCl 2 +8H 2 0. 

CnH 4 (P0 4 ) 2 , CaCl 2 +2H a O Partly sol. in 
H a O with decomp Also with 8H a O. (Erlen- 
meyer, J B 1857. 145.) 


Calcium phosphate chloride fluoride, 
3Ca,(P0 4 ) 2 , CaCIF, 

Min, Apatite Boiling II a O dissolves out 
CaCl a ; dil mineral acids dissolve easily, acetic 
acid with more difficulty. Easily soluble in 
molten NaCl, crystallizing on cooling. (Foreh- 
hammer.) 


Calcium 


n phosphate 


silicate, Ca 3 (P0 4 ) a , 


Insol. in H a O; decomp. by HCl+Aq. 
(Carnot and Richard, C. R. 97. 316.) 

4Ca 3 (PO t ) 2 , CasSiOs (BUcking and Linek, 
C. C. 1887. 562.) 

4Ca 3 (P0 4 ) 2 , 3Ca s SiOs. (B. and'L.) 

Ca(P0 3 ) a , CaSiOs. (Stead and Ridsdate, 
Chem. Soc. 51. 601.) 

alcium dihydrogen phosphate sulphite, 
CaH a (P0 4 ) s , CaSO s +H a O. 

Not decomp. by cold, slowly by boiling 
H a O. Slightly sol. in NH 4 OH+Aq, Sol. in 
mineral acids. Insol. m cold, slowly sol. in 
boiling acetic acid. More sol in a solution of 
oxalic acid. (Gerland, C. N, 20. 26S ) 



PHOSPHATE, COBALTOUS 


Cerous meiaphosphate, Ce(PO s )s 
(Rammelsberg ) 

CpoOs, 5P2O0 Insol, in H»0 or acids. 
(Johnsson, B. 22. 976 ) 

Cerous orthophosphate, CeP0 4 
Insol m H 2 0. Easily sol. in acids 
(Grandeau, A ch (6) 8. 193.) 

Insol m acids (Hartley, Proc Roy. Soc. 
41. 202 ) 

+2H 2 0. Insol. in H a O. Sol. in adds. 
(Jolin.) 

Insol. in H 8 P0 4 +Aq; si. sol m HC1 or 
HNOs+Aq (Hismger.) 

Inaol in HN0 3 +Aq (Boussingault, A. ch. 
(6) 6. 178 ) 

Min. Cryptolite. Completely deoomp by 
H 2 S0 4 when finely powdered. Insol. in dil. 
HM0 3 +Aq. 


1909, 42. 3790), ethvl acetate (Naumann, 
B. 1910, 43. 314.) 

Chromic phosphate, Cr 2 (P0 4 )i!+12HaO. 

Violet modification. Precipitate. (Ram- 
melsberg, Fogg. 68. 383.) 

+6HaO. Green modification. Very si. 
sol. m H.0 and stiU less in NH 4 NOi or 
NH 4 C 2 IIj0 2 +Aq. (Carnot. C R. 94. 1313.) 

Insol. m acetic, but easily sol. m mineral 
adds Easily sol. m cold KOH or NaOH+ 
Aq, from which it is separated on boiling. 
(Dowling and Plunkett, Cliem. Qaz. 1858. 
220 .) 


Chromic hydrogen phosphate, Cr 2 H s (P0 4 ) 4 + 
Sol. in II 2 0 (Haushofer ) 


Ceric orthophosphate, 4Ce0 2 , 6P 2 0 8 +26H 2 0. 
Ppt. (Hartley, Proe Roy. Soe. 41. 202.) 


Cerous pyrophosphate, Ce 2 H 2 (P 2 O 7 ) 0 +6H 2 O. 
Sol. m cerous mtrate+Aq. 

Ce 4 (P 2 0 7 ) s + 12H a O. Sol. in excess of 
sodium pyrophosphate+Aq. Easily sol in 
HC1. (Rosenheim, B. 1915, 48. 592.) 


Cerous lanthanum thorium phosphate, 

(Ce, La, Th) 2 (P0 4 ) 2 . 

Min. Monazile Sol, in HCl+Aq with 
white residue. 


Cerous potassium orthophosphate, 2Ce 2 O a , 
3K 2 0, 3P s 0 5 =2CeP0i, K,P0 4 . 

Insol in H 2 0; sol. m acids. (Ouvrard, C. 
R. 107. 37.) 

Cerous sodium orthophosphate, Ce 2 0 3 , 3Na 2 0, 
2P 2 0 6 =CeP0 4 , NajPOi. 

Insol in H 2 0. (Ouvrard, C. R. 107. 37.) 

Cerous sodium pyrophosphate, CeNaP 2 0 7 , 
Insol. in aoetic, and cold dil. mineral acids 
Sol. in warm adds. (Wallroth ) 

Chromous phosphate, Cr 3 (P0 4 ) 2 
Insol. m H 2 0 Easily sol. m citric, tartanc 
and acetic acids. SI. sol. m H 2 CO»+Aq, 
(Moissan, A, ch 1882, (5) 25. 415.) 

+H s O. Precipitate Easily sol. in adds. 
(Moberg, Moissan, A. ch. (6) 21. 199 ) 


Chromic meiaphosphate, Cr 2 (POs)6. 

Insol. in H a O or cone, acids. (Maddrell, A, 
61. 53.) 


Chromic orthophosphate, CrP0 4 . 

Hydrolyzed by hot HaO. Somewhat sol 
> HH 4 OH+Aq and m Cr 2 (S0 4 )„+/ 
(Caven, J. Soc Chem, Ind 1897, 16. 29 ) 
Insol. m methyl acetate. (Naumann, B. 


Chromic pyrophosphate, Cr 4 (P 2 0 7 ) 3 . 

Anhydrous Insol in H>0 or acids (Ouv- 
rai'd, A. ch. (6) 16. 344 ) 

+7H 2 0 Precipitate. Sol. in strong 
mineral acids, SO.+Aq, KOH+Aq, ana 
Na 4 P 2 0 7 +Aq. (Schwarzenberg, A 65. 149.) 
Insol in Na 4 P 2 0 7 +Aq. (Stromcyer.) 


Chromic potassium phosphate, Cr 2 O s , K a O, 
2P 2 0s. 

Insol. in H 2 0 and in acids. (Ouvrard, A. 
ch. (6) 16. 289.) 


Chromic potassium pyro phosphate, 

IC(CrP 2 0 7 ) +5H 2 0 

... sol. in cold H s O. Decomp. by boiling 
H 2 0. (Rosenheim, B. 1915, 48. 580.) 

Cr s K 2 Hi(P 2 0 7 )a. Insol. in H a O, adds, or 
alkalies. SI. decomp, by boiling cono, H 2 S0 4 . 
(Schjerning, J. pr. (2) 45. 615 ) 


Chromic silver phosphate, 2Gr«Os, 2Ag 2 0, 
6P 2 O t . 

I (Hautefemlle and Margottet, C. R, 96. 
1142.) 


Chromic sodium orthophosphate, Na 2 HP0 4 , 
2CrP0 4 +5H.0. 

Decomp. by HsO (Cohen, J. Am. Chem. 
Soc 1907, 29. 1197.) 

Chromic sodium pyrophosphate, 
Cr 2 Na 2 (P 2 0 7 ) 2 . 

Insol. in acids. (Wallroth, Bull. Soc, (2) 
39. 316.) 

+10H 2 O, and 16H 2 0 SI. sol. in cold H 2 0. 
Decomp by boiling H 2 0. (Rosenheim, B. 
1915, 48. 586.) 


Cobaltous monometaphosphate, Co(POsM?). 

Insol. in HsO and dil. acids. Sol. in cone. 
HCl+Aq, (Maddrell, A. 58. 61.) 



PHOSPHATE, COBALTOUS 


Cobaltous dimetaphosphate, Coj(P 2 0 3 ) 2 . 

Inaol. in cold cone. II 2 S0 4 ; si. sol. on 
Warming, but sol. in Ii»0 after treating with 
H 2 S0 4 . Sol in cone. NH 4 OH+Aq. Scarcely 
attacked by boiling Na 2 S+Aq. (Meitmann ) 

Cobaltous Ae.sametaphosphate (?) 

Ppt Sol, in sodium hexametaphosphate+ 
Aq. (Rose, Pogg, 76. 4.) 


Cobaltous sodium orthophosphate, CoNaP0 4 
Insol. in H 2 0 (Ouvi'ard, C. R. 106. 1729.) 
Coa(P0 4 ) 2 , 2Na 2 HP0 4 +8H 2 0. (Debray, 
J. Pharm. (3) 46. 119 ) 


Cobaltous sodium pyrophosphate, 

CmoNMPAV 

Insol. m H 2 0 Sol. in acids (Wallroth.) 
+.ili 5 0. Sol. in H 2 0. (Stromeyer.) 


Cobaltous orthophosphate, Co 3 (P0 4 ) 2 + 
rH 2 0. 

Sol. in H,P0 4 +Aq or NH 4 OH+Aq; si sol. 
in NII 4 C1 or NH 4 NO s +Aq (Salvetat, C. R. 
48. 295.) Sol. in Co salts +Aq. 

. +2H a O. (Dcbray, A. eh. (3) 61. 438.) 
+8H a O. (Revnoso, C R. 84. 795.) 


3Zn„(P0 4 ) 2 +12H 2 0. 

Ppt. Sol in acids. (Gentele ) 
CoZn 2 (P0 4 ) 2 +6H 2 0 Insol m H 2 0 


Columbium phosphate (?) 

Insol. m HA). (Blomstrand.) 


Cobaltous hydrogen orthophosphate, 
CoHP0 4 -H)$H 2 0. 

Ppt. (Dcbray.) 

+2HH 2 0. Ppt Insol. in H 2 0. Sol. ii 
H 2 P0 4 +Aq (Bbdelcer, A. 94. 357.) 

Cobaltous (e/rahydrogen orthophosphate, 
CoID(PO,)>. 

Sol. m H 2 0. (Reynoso ) 


Cupric dimetaphosphate, Cu 2 (P 2 0 3 ) 2 
Insol. m H 2 0. Sol m cone. H 2 S0 4 . (Mad- 
drell, A. 61. 62 ) Insol. in most cono acids 
and iu alkalies, except hot NH 4 OH+Aq or 
cono. H a S0 4 , in which it is moderately sol. 

Not decomp. by H 2 S, but by (NH 4 ) 2 S+Aq, 
less easily by Na 4 S, and IijS+Aq (Pleit- 
mann, Fogg. 78. 242.) 

+8H 2 0. Completely insol. in H a O (Fleit- 
ann.) 


Cobaltous pyrophosphate. 

Ppt, Sol. in Na 4 P 2 0 7 +Aq, (Stromeyer ) 
Sol. m NH 4 OH+Aq (Schwarzenberg ) 


Cobaltous pyrometophospbate, 3CoO, 2P S 0 6 . 
(Braun.) 

6CoO, oPsOi. (Braun.) 


Cobaltous potassium phosphate, CoKPQ, 
Insol, in H 2 0: easily sol. m dil acids 
(Ouvrard, C. R 106. 1739.) 

3CoO, 3K 2 0, 2P 2 Oo. As above 


Cobaltous sodium triphosphate, NaCo 2 P 2 Oio. 
(Schwarz, Z. anorg. 1805, 9. 260 ) 
NajCoPi0 10 +12HjO. Very sol. in H 2 0; 
deoomp. in aq. solution. Sol. in acidB. 
(Schwarz, Z. anorg. 1895, 9. 258.) 


Cobaltous sodium metaphosphate, 
CojNu 2 (P0 3 )». 

Insol. in H 2 0 or acids, even cone. H a S0 4 . 
(Watts’ Diet.) 

Cobaltous sodium monometaphosphate, 
6Co(POj) 2 , 2NaPO, 

Insol, m H 2 0 and dil, acids. Sol. in cone. 
H s S 0 4 . (Maddrell, A. 61. 57.) 


Cobaltous sodium trimetaphosphate, 
CoNa 4 (P0 3 ) 3 +8H 2 0 

Sol, in H 3 0. (Fleitmann and Henneberg, 
A. 66. 315.) * 


Cupric hexametaphosphate (?). 

Soi in Na«P«0 18 +Aq or CuCl 2 +Aq, 
(Rose, Pogg. 76. 6.) 

Cu 3 P«Ois. Easily sol. in H 2 0 or acids, 
especially when freshly pptd. (Ltldert, Z. 
anorg. 6. 15 ) 


Cupric orthophosphate, basic, 6CuO, P 2 Os+ 
3H 2 0. 

Min. Phosphocalcile. 

5CuO, P 2 0 t +2H 2 0, Mm. Dihydnte 

+3H 2 0. Min Ehlite. Easily sol in 
NH 4 OH+Aq, and HNO s +Aq. 

4 CuO, P 2 0 6 +H 2 0, Slowlv sol in NH 4 OH 
or (NH 4 ) 2 C0 3 +Aq; msol. m cold Na 2 S 2 0 3 + 
Aq. (Stemschneider, C. C. 1891, II 51.) 

Si. sol. in CuCI 2 +Aq and CaS0 4 +Aq 
Dccomp. by boiling H 2 0 and bodmg Aq 
potash. (Caven, J Soe. Chem. Ind, 1897, 
16. 29.) 

Min Libelhenile. Sol. m acids and 
NIDOH+Aq. 

+211,0. Min. Pseudolibethmile. Sol, m 
acids and NH 4 OH+Aq, 

+8H 2 0. Min. Taffihle. Sol m acids and 
NH 4 OH+Aq. 


Cupric triphosphate, 5CuO, 3P 2 0 6 +13H 2 0. 

Sol. in H a O. Sol. in HNOs. (Schwarz, Z. 
anorg. 1895, 9. 262.) 

Cupric efrmetopbosphate, CuP 2 0 6 +4H 2 0. 

Sol. in 78 pts. H s O Easily decomp. by 
hot cone. H 2 S0 4 (Glatzel, Dissert. 1880.) 



PHOSPHATE, CUPRIC URANYL 


Cupric Inmelaphosphate, Cu 3 (P a Oo) 2 +9H 2 0. 

Very si. sol m H a O (0.04 g.mll at 20°). 
(Tanimonn, J. pr, 1892, (2) 46. 425 ) 

Cupric fc/ramotaphosphate, Cu 2 P 4 0i 2 . 

Insol, m H 2 0 and in HC1. Si. sol. in boiling 
HNOs. Very sol. in boiling cone H 2 SO,. 
(Glatzel.) 

+8HaO. Nearly insol. in HaO. Slowly 
attacked by acids except cone. H s SO<. 
(Glatzel.) 


Cupric orthophosphate, Cuj(P0 4 )a+3H 2 0. 

Insol. m H 2 0; easily sol in acids, even 
H,P0 4) HC 2 H 3 0 2 , or H 2 S0 3 +Aq f3ol 
NH 4 OH+Aq SI. sol. in NH 4 salts+Aq. 

SI sol. m Cu salts+Aq. (Rose, Pogg. 76. 
26 ) 

Sol in cold Na 2 S 2 0 3 +Aq. (Stemschnei- 
der, C. C. 1891, II, 51.) 

Insol in liquid NH 3 (Gore, Am. Ch J. 
1898, 20. 827) 

Insol. m methyl acetate. (Naumann. B. 
1909, 42. 3790 ) 

Cupric hydrogen phosphate, CuHP0 4 + 

Insol. in H s O; sol in H s P0 4 +Aq, and 
HC 2 H 3 0 2 +Aq, Insol m NH 4 C1. and 
NH 4 N0 3 +Aq. (Brett, Phil Mag. (3) 10. 

Cupric pyrophosphate, basic, Cu 2 P 2 0?, 
2Cu(5, H 2 0 +3H 2 0 
Insol m HaO. (Pahl, J. B. 1878. 229.) 

Cupric pyrophosphate, CuaPaOr 
Anhydrous. Insol, in H 2 0, and very si. 
sol in cone acids. (Fleitmann, Pogg, 78. 

As insol as Cu metaphosphate, but de- 
comp. by H 2 S. (Rose, Pogg. 76. 14 ) 

+2H s O . Sol in mineral acids, and NH 4 OH 
+Aq, also in Na 4 P 2 0?-(-Aq (Schworzen- 
berg, A. 66. 156.) 

Sol. in cold H 2 S0 3 +Aq without deoomp., 
crystallizing out on boiling 
Decomp. by boiling KOH+Aq. 

Sol in large excess of CuS0 4 +Aq. 
+234 H s O. (Pabl, Sv. V. A. F. 80, 7. 40.) 
+5H 2 0. Very si sol mH 2 0. 

Sol. in di] acids. (Wiesler, Z anorg. 1901, 
28.202) ' 


Cupric iron (ferric) pyrophosphate, 

Cu 3 Fe 2 (P 2 0;)s+12H 2 0. 

Ppt. (Pascal, C. R. 1008, 146. 233.1 


Cupric* potassium, phosphate, 4Cu0,^JFC 2 0, 


Insol. in HaO. fOuvrard, C. R. 111. 177.) 1 
CuKP 0 4 . As above. 


Cupric potassium fe/rawietophosphate, 
KaCuP 4 0,a+4H s 0 

Sol. in 58 pts. HaO. Easily attacked by 
acids. (Glatzel, Dissert 1880.) 


Cupric potassium pyrophosphate, CuK 2 P s 07. 
Extremely easily sol. m H 2 0. (Persoz, A. 


Cupric sodium phosphate, Cu s Naa(P0 4 ) 4 , 
Insol. in HCaHa0 2 +Aq. Sol. in cone. 
| acids. (Wallroth, Bull Soc (2) 39. 316.) 


Cupric sodium triphosphate, 
CuNo 3 P 3 Oio-f-12HaO 
SI sol. m HaO; veiy unstable. 

Easily sol. in acids. (Stange, Z. anorg 
1896, 12. 458.) 


Cupric sodium teirametaphosphate, 
CuNa 2 P 4 0i2. 

As insol. m II 2 0 as Cu dimetaphosphate. 
Difficultly decomp, by digestion with Na 2 S+ 
Aq. (Fleitmann, Pogg 78. 355 ) 

+4HaO. Sol. in 45 pts H 2 0 (Glatzel, 
Dissert. 1880.) 

Cupric sodium orthophosphate, 3Cu 3 (P0 4 )a, 
NaH 2 P0 4 . 

Decomp, by H a O to 4CuO, PjO s (Stein- 
schneider, C, C 1891, XI. 52 ) 

2Cu 3 (P0 4 ) 2 , Na 2 HP0 4 . Docomp. by H 2 0 
mto — 

3Cuj(P0 4 ) a , NaaHPO*. Decomp, by H s O. 
(S.) 

Cu 3 (P0 4 )a, NaHaPOr. Decomp by H a O. 
(S) 

6Cu 3 (P0 4 ) 2 , 2Na 3 P0 4 . Deoomp. by HaO. 

'S) 


Cupric sodium pyrophosphate, CuNaaPaCb. 

Insol. m HaO. (Fleitmann and Hcnne- 
berg, A. 66. 387.) 

+V»H a O (F and H ) Much more sol 
than the next salt (Pahl ) 

+6H„0. (Persoz. A ch (3) 20. 315 ) 

CuaPaOr, CuNa 2 Pa07+3MH 2 0. Very ef- 
florescent, insol. m H 2 0 (F. and H.) 

-hlOMHaO. (Pahl, Sv, V. A, F. 30. 7. 42. 

CuNaaPaOr, Na 4 P 2 0 T . Sol. in H 2 0. (F. 
and H.) 

+2HaO. (F.amdH.) 

+12, and 16H s O. Very efflorescent, and 
sol. in HaO. (Pahl.) 

Cu s Na 2 P 4 Ou+10HaO. Insol. in Ha O; 
_jI. in HC1 and HNO a even after heating. 
(Stange, Z. anorg. 1896, 12. 456.) 


Cupric uranyl phosphate, (TJ0a) 2 Cu(P0 4 ) a + 
8H.O. 

Insol in HaO; easily sol. in acids. (De- 
bray.) 

Min. Chalcolite. Sol. in HN0 3 +Aq. 



PHOSPHATE, CUPRIC, AMMONIA 


Cupric orthophosphate ammonia. Cu 3 (P0 4 ) 2 , 
4NH a . I 


SI. sol. in II/) Easily sol. m II 2 0 contain- 
ing NH 4 OH. iSdnff, A. 123. 41.) 

2CuO, 3P»0 6 , 2 ()NH s + 21H 2 0. Easily 
sol. in cold II 2 0, with subsequent decomp. 
(Metz nor, A. 149. (ill.) 


2CuO, P 2 Oa, ONH,,. (Maumcnd.) 


Dysprosium orthophosphate, DyP0 4 +5H a 0. 
Nearly insol. m H 2 0. 

Easily sol m till acids or acetic acid. 
(Jantsch, B. 19] 1, 44. 1276.) 

Erbium phosphate, ErP0 4 +H 2 0. 

Precipitate 


Cupric pyrophosphate ammonia, SCuO, | 
8P ; 0:„ 4NII 3 +4H 2 0 

SI sol, m H»0. (Schwarzenberg, A. 66. 
133 ) 

Cu*P 2 0 7 , 4NH S +HA HI sol. in H/). 
(Seliiff, A. 123. 1 ) 


Erbium pyrophosphate, ErHP 2 0 7 +3^H 2 0. 

Scarcely sol. m boiling H 2 0. Slowly sol. 
in acids. 

Erbium sodium pyrophosphate, ErNaP 2 0 7 . 
Precipitate. ^Wallroth.) 


Didymiurn metophosphate, Di(P 0 3 ) 3 . 
Precipitate. (Smith.) 

Di.jOs, 5P 2 0 6 . Insol. in H 2 0, (Cleve ) 


Glucinum metaphosphate, G1(P0 3 ) 2 . 

Insol. in H 2 0 ana acids. (Bleyer, Z. anorg. 
1912,79.274 


Didymiurn phosphate, 2 Di 2 0 3 , 3P/> 5 . 
Insol. in H 2 0. (Ouvrard, C. R. 107. 37.) 


Didymiurn orthophosphate, DiP0 4 . 

Insol. in RjO. Very si. sol in dil , easily 
sol. in conn, acids. (Mnrignac) Insol. in 
H«0. (Wallroth, Bull. Soc. (2) 39. 316.) 

+H 2 0. (Prenchs and Smith, A. 191. 
355.) 


Didymiurn trihydrogen phosphate, 
Di 2 H s (PO;) 3 . 

Precipitate. (Frerichs and Smith.) 
Existence is doubtful (Clove, B. 12. 910.) 

Didymiurn hexohydxogen phosphate, 
DiHj(P0 4 ) 2 +H»0. 

Precipitate. (Hermann.) 


Glucinum orthophosphate, basic. 
2G1,P 2 0 b, G10+13H s 0. 

Ppt. (Bleyer, Z. anorg. 1912, 79. 


Glucinum orthophosphate, G1 3 (P0,) 2 +6H 2 0. 

Precipitate. Insol. m H 2 0. Sol. in acids 
(Atterberg, Sv, V. A. Handl 12, 6. 33.) 

1 1. 2% HC 2 H 3 0 2 -j-Aq dissolves 0 55 g. of 
the anhydrous salt, 1 1. 10% HC 2 H 3 0 2 +Aq 
dissolves 1.725 g (Sestrni, Qazz. ch. it. 20. 
313.) 

+7H 2 0. (Atterberg ) 


Glucinum hydrogen orthophosphate, G1HPO, 

G1H 4 (P0 4 ) 2 . hydroscopic. (Bleyer, Z. 
anoig. 1912, 79. 266.) 

Precipitated by alcohol. (Atterberg ) 


Didymiurn pyrophosphate, Di 4 (P 2 0 7 )j+ 
6H a O. 

Precipitate. (Cleve,) 

Didymiurn hydrogen pyrophosphate, 
Di 2 H e (P 2 0 7 )j. 

Precipitate. Sol. in disodium pyrophos- 
phate+Aq. (Frerichs and Smith, A. 191. 


Glucinum phosphate, 5G10, 2P 2 05+8H 2 0. 
Ppt. Sol. in H 2 0 with decomp (Scheffer.) 
3G10, P 2 Os, 3H 2 0+H 2 0. (Sestim, Gazz. 
ch it. 20. 313.) 


Glucinum pyrophosphate, G1 2 P 2 0 7 -|-5H 2 0. 
Precipitate (Scheffer.) 

Sol. in Na 4 P 2 0 7 +Aq (Stromoyer.) 


Docs not exist. (Cleve,) 

Didymiurn potassium phosphate, 2Di 2 O a , 
3K s O, 3P 2 0 j =2DiP0 4 , K 3 P0 4 . 

Insol. in HsO. (Ouvrard, C R. 107. 37.) 

Didymiurn sodium orthophosphate, Di a O„, 
3Na a O, 2P 8 0 3 -DiP0 4 , NajPoi. 

Insol. in HsO. (Ouvrard.) 


Glucinum potassium phosphate, G1KPO,. 
Insol. in H a O. (Ouvrard, C. R. 110. 1333.) 


Glucmum sodium phosphate, GlNaPO<. 

SI. sol in cold, easily sol. in hot acids. 
(Wallroth.) Insol. in acetic acid. 

Min. Beryllomte, 

I GIO, 2Na 2 0, P 2 0 5 . Insol. in HsO. (Ouv- 
| rard, C. R, 110, 1333,) 


Didymiurn sodium pyrophosphate, Di 2 0 3l 
Na 2 C, 2P t Oi=DiNaPj0 7 
Insol, in H 2 0. (Ouvrard, C. R. 107. 37.) 


Gold (Auric) sodium pyrophosphate (7), 
Au 4 (P 2 0 7 )j, 2No4P 2 0 7 -|-H 2 0. 
Sol.inHjO. (Person.) 



PHOSPHATE, IRON 


G93 


Gold sodium pyrophosphate, ammonia, 
14Au a O a , 6P 2 0 6 , 3Na a O, 14NH a +24H a O 
Insol. in. H 2 0. (Gibbs, Am Ch J. 1895, 
17. 172 ) 


Rather si sol m cold, more easily in hot I 
H 2 0. After ignition sol m HCl+Aq only 
after long boiling (Lmdbom, Acta Lund. 
1873. 17 ) 

Ferrous hezameinphosphate, FpaPsOis. 

When freshly pptd. is sol. m H a O, and very 
sol. m least traces of acids, or Na 3 PoOis+Aq 
(Liidert, Z. anorg 5. 15 ) 

Ferrous phosphate, basic, 7FeO, 2P a O t + 
9H»0. 

Min. Ludlamile. Sol. m dil. H 2 S0 4 or 
HCl+Aq. Decomp by boiling KOH or 
NaOH+Aq. 

Ferrous orthophosphate, Fe a (P0 4 ) a . 

Insol. in H 2 0; sol, m acids. 

Sol. in 1000 pts HjO containing more than 
1 vol. C0 2 (Pierre ) 

Sol. in an excess of ferrous salts+Aq 
Sol. in 560 pts. HjO containing Veoo pt. 
HC 2 Hj 0 2 Sol, in 1666 pts. H a O containing 
150 pts NH 4 CjH s 0 2 . (Pierre, A. ch. (3) ““ 
78.) 

Sol m NH 4 salts+Aq, 

Sol. m NH 4 OH+Aq Not pptd. m pres- 
ence of Na citrate. 

Insol in acetone. (Naumann, B. 1904, 37. 
4329.) 

+H»0. (Debray, A, ch (3) 61. 437 ) 
+8H a O. Mm. Vivianite. Easily sol. 
HC1 or HNOj+Aq Boiling KOH+Aq dis- 
solves out phosphorio acid. Sol. in cold citric 
acid+Aq. (Bolton, C. N. 37. 14) 

Insol. in H 2 0, Sol. m acids. (Evans, C. C. 
1897, 1. 580.) 

Ferrous hydrogen orthophosphate, FeHP0 4 + 
F a O, 

Ppt (Debrav, A. ch. (3) 61. 437.) 

Is impure Fe 3 (P0 4 ) 2 . (Erlenmeyer and 
Heinrichs, A, 194. 176.) 

Ferrous (efcrahydrogen orthophosphate, 
FeH 4 (P0 4 ) 2 +H a 0. 

Easily sol. m H a O. Not changed by al- 
cohol. (Erlenmeyer and Heinrichs, A. 194. 
176.) 

Ferrous pyrophosphate. 

Ppt. Sol in an excess of Na 4 P a C>7 or FeS0 4 
+Aq, (Schwarzenberg, A. 66. 153.) 

Ferric metophosphate, Fe 3 (P0 3 )8 or Fe(P0 3 )i 
Insol. m H a O or dil. acids Sol. in cone. 
H a S0 4 . (Maddrell, Phil. Mag. (3) 30. 322.) 


Iron (ferric) orthophosphate, basic, 2Fe a O s , 
P a 0 3 +a;H a O 

Insol. in NH t citrate, sol m NII 4 tartrate 
+Aq. (Wittstem.) 

+3HjO. Mm Kraunle Easily sol in 
HCl+Aq 

+4H a O Ppt (Millot, C. R. 82. 89 ) 
+5H a Q Mm Dufremte. 

+12H a O. Min. Cacoxene Sol in HC1+ 
Aq. 

+18, or 24H a O Min Delvaumle. 

5Fe a 0 3 , 3P«0 6 +14H a 0 Mm. Beraunite 
Sol. in HCl+Aq 

3Fe a O a , 2P a Os+8H a O. Min Eleonorite. 
Sol m HCl+Aq 


+4, or 8H a O. (.Pptd. ferric phosphate.) 
Insol. in H a O. Sol m 1500 pts. boiling II a O. 
(Berginann, 1816.) Sol in pure H a O when 
all traces of soluble salts are absent (Frcse- 
mus.) Very si. sol. in, but decomp byRsO. 
(Lachowicz, W. A. B. 101, 2b. 374) For an 
extended discussion of solubility m and de- 
composition by H a O and effect of salts see 
Cameron and Hurst, (J.Am. Chem.Soc 1904, 
26. 888.) 

Easily sol in dil. mineral acids, excepting 
H 3 P0 4 +Aq Insol. m cold HC a H a O a +Aq. 
(Wittstein.) 100 ccm. cold H a O containing 
10% HC a H„O a dissolve 0.007 g salt (Ses- 
tun, Gazz. ch it 6. 262.) When freshly pptd. 
easily sol in H a SO a +Aq, or (NH 4 ) a S0 3 +Aq. 
(Berthier.) Easily sol. in tartaric or citric 
acid+Aq, also m NH 4 salts of those acids, 
and Na citrate+Aq. (Heydenreicli, C N. 4 . 
158.) See below. 

Sol. in 12,500 pts H a O sat. with C0 2 . 
.Pierre, A ch. (3) 36. 78.) 

Insol. in NH 4 salts+Aq (Wittstein.) 
Sol. in NH 4 OH+Aq in piesenee of Na a HP0 4 ; 
insol. in hot Na a HP0 4 +Aq; sol m (NH 4 )iCO a 
+Aq (Berzelius). NH 4 OH, KOH, or 
NaOH+Aq dissolve out H 3 P0 4 . 

Sol, m ferric salts+Aq, even ferric acetate, 
but msol. m ferrous acetate+Aq.. 

Partially sol. m large amt of Na s C0 3 +Aq. 
Not pptd. in presence of Na citiate. (Spiller.) 

Arth (Bull Soo. (3) 2. 324) obtained a 
modification of Fe a (P0 4 ) a , insol m HNO s + 
Aq, but sol. in hot cone HCl+Aq, 

+4H a O. Mm. Strengite. Easily sol in 

[Cl+Aq; msol, in HNO a +Aq 

+5H a O. Only si. sol, m H a O Slowly sol, 
m HNOs, easily sol. in HC1. (Weinland, Z. 
anorg. 1913, 84. 361.) 

Diammomum citrate +Aq dissolves 4 8% 
of theP a O s ; tnammomum citrate, 5.8% P a 0 6 ; 
and with an excess of NH 4 OH, 21 2% P 2 0 6 
is dissolved. (Erlenmeyer, B. 14. 1253.) 

+9H a O. Dissolves m 35 mm m diam- 
momum ntrato +Aq (sp. gr 1.09); 


solves 17.5% of the P a O 



PHOSPHATE, IRON, ACID 


Iron (ferric) phosphate, acid, 8Fe 2 0a, 9P 2 Oc 
+3H 2 0. 

lusol! in IIjO. (Rumpler, Z anal. 12. 151.) 
61'VaOj, 7P.0 6 +3II a 0. 

4Fe 2 0 3 , 5P 3 O 6 +3H a 0. 

21<> 2 0 3 , 3P 2 O 0 +SH 2 O. Ppt Decomp, by 
H a O finally into Fe 2 (P0 4 ) 2 (Erlenincyer and 
Heinrich, A. 194. 170.) 

81' T e 2 0 3 , llPjOt+OHaO. As above (E. 
and II.) 

4Fc>O a , 7 Pi 0 5 +9H 3 0. As above. (E. and 

H) 

IViOa, 2P 2 0 9 +SII,0. Insol. in H.O or 
HCiH 3 0 8 +Aq; sol. in NH 4 oitinte, alkali 
hydrates, or carbonates +Aq. t Winkler.) 
Slowly dccomp. bv J-I 2 0. (E and II ) 

+ 10H..O. (Waine, C. N. 36. 132 ) 

2Fo 2 0 3 , 5 Po0 5 +17II 2 0. 

FpsOj, 3P 2 O. 1 +0H,O = FeH E (PO„),. Deh- 
quescent. Insol. in II s O, but decomp, into 
Fe 2 (P0 4 ).. (E andH.) 

4-4H s O. (Ilautefeuille and Margottet, 
C. R. 106. 135.) 

Ferric pyrophosphate, Fe 4 (P : 0 7 )a. 

Tuo modifications — (a) Sol. in acids. 
Na 4 P 2 O r +Aq, FcCla+Aq, NH 4 OH+Aq, ancl 
m (NII.hCOa+Aq 

Instil, in acetic, sulphurous acid, or NH 4 C1 
+Aq Sol. 111 NH 4 citrate +Aq. (Schwarzen- 
berg, A. 65. 153 ) 

(l>) Insol. in dil acids, Na 4 Pj0 7 +Aq, FcCIa 
+Aq. Sol. in EH 4 OII+Aq. (Gladstone, 
Cliem. Soe. (2) 6. 435 ) 

Solubility of Fe 4 (P 2 0 ,) , in NH 4 OH-f Aq at 0° 


0 NH a G FudPsOriJ G NH= 


6.600 

9.75 

14.85 

15.94 

13.92 

14.61 


10.55 

15.90 

18.83 


! Fc 4 (P20i) 


14.71 
13.89 
7 40 
2 52 
0.445 


(Pascal, A ch 1909, (8) 16. 374.) 

Xnsol. in acetone. (Krug and M'Elioy, J. 
Anal. Appl Ch. 6. 184.) 

Insol. in liquid NH S (Franklin, Am. Ch. 
J. 1R98, 20. 828.) 


Ppt. Sol. in HCl+Aq. (Rammelsberg.) 
4Fe 2 O a , OFeO, 5P 2 0 5 +40H 2 0. Sol. m 
min. in diammonium citrate-1- Aq (sp. gr.= 
1,09); triaminomum citrate+Aq (sp. gr.= 
1,00) dissolves 55 7 % of the PA. (Erlen- 
meyer, R. 14. 1253 ) 

Ferrous lithium phosphate, I,i 3 P0 4) Fe 3 (P0 4 )j 
Min TripkyUim. Easily sol. in acids; not I 
wholly decomp, by KOH-f-Aq. 


Iron (ferrous) manganous phosphate, 
Fe 3 (P0 4 ) 2 , Mn 3 (P0 4 ) 2 . 


Ferric manganous sodium phosphate, 
FeP0 4 , (Na 2 ,Mn) 3 P0 4 +MH 2 0 
Min — (?). 

Ferrous manganous phosphateT chloride, 
3(Mn,Fe)„(P0 4 ) 2 , MnCl 2 . 

. (Dovdle and Caron ) 

Ferrous manganous phosphate fluoride, 
(Mn,Fe) 3 (P0 4 )j, (Mn,Fe)F 2 . 

Min. Tnplite , Zuielesite Sol. m HCl-f-Aq 
3(Mn,Fc)„(F0 4 ) s . MnF 2 . [(Deville and 
Caron, C. R. 47. 985 ) 

Ferric potassium, phosphate, 2Fe 2 0 3 , 3K a O, 
3P 2 0 6 . 

Not attacked by boiling H 2 0. (Ouvrard, 
A. ch. (6) 16. 289 ) 

Fe 2 0 3 , K 2 0, 2P 2 0j Insol, in H 2 0; very si. 
attacked by acids (Ouvrard.) 

Ferric silver metaphosphate, 2Fe 2 0 3 , 2Ag 2 0; 
5P 2 O s . 

(Hautefeuille and Margottet, C R. 96. 
1142) 

Ferric silver pyro phosphate, FcjAgtCPAJtH- 
4II 2 (X 

Ppt. (Pascal, C. R 1908, 146. 232 ) 


Dceomp by H 2 0. (Ouvrard.) 


Stable dry; sol. in HN0 3 ; decomp, in con- 
act with H a O (Stangc, Z anorg. 1896, 12. 


Difficultly sol in H 2 0. Slowly decomp by 
boding with H s O Sol. in dil. HC1 and dil. . 
HN0 3 . Deoomp by alkahes and alkali car- 
bonates. f Weird and, Z, anorg 1913, 84. 354 ) 
FefPOJ.HjNa+HjO. Difficultly sol. 
H«0. Decomp by boiling with II 2 0 Sol. 
dd. HC1 and m dil IIN0 3 Decomp, by 
kahes and alkali carbonates (Wemiand, 
anorg. 1913, 84. 358 ) 


by alcohol. (Mdck, J. I 

Very sol m H 2 0, (Fleitmann a: 
berg.) 


fsfrBBv 



PHOSPHATE, LEAD SODIUM 


+5, and 6H 2 0 Easily sol. in H 2 0, espe- 
cially if warm (Pahl, J. B. 1873. 229.) 

FeNaP a 0 7 Insol. m H 2 0, dil IICl, or 
HNOa+Aq; si. sol m cone. HCl+Aq; de- 
comp. by cone hot H 2 S0 4 without solution, 
(Jbrgensen, J. pr (2) 16. 342.) 

Insol m acetone. (Naumann, B. 1904, 37. 
4329 ) 

NaoPea(Pa 07 ) 3 + 9 H 2 0 . Deeomp. by H 2 0. 
(Rosenheim, B. 1915, 48. 686.) 

Fe 4 (P 2 0t) 3 , 5Na 4 P 2 Q 7 + 7H 2 0 . (Pahl, J. B 
1873. 229.) 

Iron (ferric) phosphate sulphate, 3Fe 2 (P0 4 ) 2 , 
2Fc 2 (S0 4 ) 3 , 2Fe a O 8 H 0 . 

Min. Diaochite. 


Anhydrous salt is insol in H 2 0; easily sol. 
mHN0 3 +Aq. (Lindbom.) 

Lead ieh ametaphosphate, Pb 2 P 4 0i 2 . 

Insol. m H 2 0. 

More easily decomp, by acids than the other 
msol metaphosphates. ' Easily decomp, by 
alkali hydrosulphides +Aq m the cold. 
(Fleitmann, Pogg 78. 353 ) 

Lead hfttometophosphate, Pb 3 P 6 0is 
Nearly msol. in H 2 0; sol in acids. (LH- 
derfc, Z. anorg. 6. 15.) 

Lead orthophosphate, basic, 4PbO, P 2 Ob. 
(Gerhardt, A 72. 85.) 


Lanthanum metaphosphate, La 2 (P0 3 ) 3 . 
Precipitate. (Frerichs and Smith.) 

La 2 0 3 . 6P 2 0 5 . Insol 111 11 2 0, dll , or cone, 
acids. (Johnsson, B. 22. 976 ) 

Lanthanum orthophosphate, LaP0 4 . 
Precipitate. (Hermann.) 

Insol. m H 2 0 and acids (Ouvrard, C R. 
107. 37.) 

Lanthanum hydrogen phosphate, 
La 2 H 3 (P0 4 ) 3 . 

Preoipitate. (Frerichs, B. 7. 799.) 
Existence is doubtful. (Cleve, B. 11. 910.) 

Lanthanum phosphate, acid, La 2 Oi, 2P 2 0 6 . 
Precipitate (Hermami ) 

Lanthanum pyrophosphate, LaHP 2 0 7 -)-3H 2 0. 
(Cleve ) 

La 2 H 0 (P 2 O7)s. Precipitate. (Frerichs and 
Smith ) 

Does not exist. (Cleve ) 

Lanthanum potassium orthophosphate, 
2La 2 0 3 , 3K 2 0, 3P 2 0 6 =2LaP0 4 , IC 3 P0 4 . 
Insol in H 2 0. (Ouvrard, C. R. 107. 37.) 

Lanthanum sodium orthophosphate, La 2 0 3 , 
3Na 2 0, 2P 2 0 6 
Insol. m HO. (Ouvrard.) 

Lanthanum sodium pyrophosphate, 
I.aNaP 2 0 7 . 

Insol. m acetic, and dil cold mineral acids 
Sol. in warm dil, acids, fWallroth ) 

Lead dimetaphosphate, PbP/V 
Ppt. Almost msol. m H 2 0. Sol in HN0 3 
+Aq. (Fleitmann, Pogg 78. 253.) 

Lead trimetophosphate, Pb 3 (P 3 0 3 ) 2 +3H 2 0. 

Nearly msol. m H 2 0. Less sol. in H 2 0 
than the corresponding Ag salt. (Fleitmann 
and Henneberg, A. 65. 304.) 

Most msol, of the trametaphospbates 
(Lmdbom, Aeta Lund. 1873. 12 ) 


Lead orthophosphate, Pb 3 (P0 4 ) 2 
Insol. in HO; sol. in HNO s +Aq Insol. 
in HC 2 H 3 0 2 + Aq. 

, SI. sol. m fl 2 0. 1.35 X10- 4 g. is contained 
in 1 litre of sat. solution at 20°. (Bottger, Z. 
phys. Ch. 1903, 46. 004.) 

Not hydrolyzed by boilmg HO. Sol m 
boihng KOH+Aq, msol. in NHOH+Aq. 
Insol m Pb(N0 3 ) 2 +Aq. (Caven, J Soo. 
Chem. Ind 1897, 16. 30 ) 

Sol. m 782.9 pts. HC 2 H 3 0 2 +Aq containing 
38 94pts puieHC 2 H 3 0 2 . (Bertrand, Monit. 
Scient. (3) 10. 477.) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B 1910,43.314) 

Lead hydrogen phosphate, PbHP0 4 . 

Insol. in HjO. Decomp, by H 2 S0 4 , or HC1 
+Aq. Sol mHNOj, or m KOII or NaOH+ 
Aq Insol. m HC 2 H 3 0 2 +Aq Sol. m cold 
NH 4 C1+Aq (Brett), from which it can be 
completely precipitated by a great excess of 
NH 4 OH+Aq 

More sol. in NH 4 C a H 3 0 2 +Aq at 18.8-26° 
than in pure II 2 0. (Wappen.) 

Sol. in sat. NaCl+Aq, but less than PbS0 4 . 
(Becquerel, C. R. 20. 1524.) 

Insol m Pb salts +Aq. 

Not pptd. m presence of Na citrate 

(SpiUerJ 

Lead pyrophosphate, Pb 2 P 2 07 +H 2 0 . 

Insol. in H a O. Sol. m HNO a , or IiOH+Aq. 
Insol in NH 4 OH+Aq, HC 2 H 3 0 2 , or S0 2 + 
Aq (Schwaizenberg, A 65. 133.) Sol. in 
Na 4 P«0 7 +Aq (Stromeyer.) 

Insol m acetone. (Naumann, B, 1904, 37. 
(29) 


Lead potassium phosphate, PbKP0 4 , 
Decomp, by hot H 2 0. (Ouvrard, C. R. 110. 
1333.) 

Lead sodium phosphate, PbNaP0 4 . 

Very sol. m dil, acids. (Ouvrard, C. R. 
110. 1333.) 

lOPbO, 8Na 2 0, 9P 2 0 3 . (Ouvrard.) 



PHOSPHATE, LEAD SODIUM 


Lead sodium pyrophosphate, PbNa 2 P 2 0 7 . 

Insol, in. hot H s O. (Gerhardt, A ch. (3) 
22. 500.) 

Lead triphosphate sodium pyrophosphate, 
Pb^mPsOwJ-IOHsO. 

Sol. in HNOa after melting. (Stange, Z. 
ifflorg. 1806, 12. 459.) 

Lead phosphate chloride, 2PbIiP0 4 , t’bCl,. 

Insol. in boiling H,0; sol. m dil, HNO*+ 
Aq. (Gerhardt, A. ch. (3) 22. 505.) 

2Pb,(P0 4 ) 2 , PbCl 2 . Ppt. (Heintz, Pogg. 
73. 119.) 

3Pb>(P0 4 ) 2 , PbCli Min Pyromorphite. 
Sol. m HNOi, and KOH+Aq. 

SI. sol. in cold citric acid+Aq. (Bolton, 
C. N. 37. 14.) 

+H„0. Insol. in H»0. Sol. in dil. HNO, 
+Aq. fHeintz.) 

Lithium wefciphosphate, LiPOj. 

Insol, in boiling H a O. Scarcely sol. in 
acetic acid. Easily sol. m mineral acids. 
(Merliug, Z. anal. 1S79, 18, 665.) 

Lithium to/rowetaphosphate, Li 4 P 4 0 15 + 

4H s O 

Very sol. in H 2 0. (Varschauer, Z anorg. 
1903, 36. 180.) 

Lithium orthophosphate, Li 3 P0 4 . 

Very slightly sol. m H 2 0. 

Sol. in 2539 pts. pure H s O and 3920 pts. 
ammoniacul H,0; much more readily in H 2 0 
containing NH 4 salts. Easily sol. m HC1+ 
Aq or HNOs+Aq. (Mayer, A. 98. 193.) 
Easily sol. in carbonic acid water. (Troost.) 
Sol in dil. acids or acetic acid, (de Schulten. 
Bull. Son. (3) 1. 479.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Insol, in acetone. (Naumann, B. 1904, 37. 
4329; Eidmann, C. C. 1899, II 1014.) 
+h2H s 0, or H.,0. 

Lithium hydrogen phosphate, Li 2 HP0 4 . 

Nearly insol. in H,0. (Gmelin.) Sol. in 
833 pts. H 2 0 at 12°. (Rammelsberg.) 

LisH(P0 4 )j+H,0. Sol in 200 pts H,0. 
(Rammelsberg.) 

Lithium dihydrogen phosphate, LiH 2 P0 4 . 

Deliquescent, and very sol. in H,0. (Ram- 
melsberg.) 

JJepiolithium dihydrogen phosphate. 
Li 7 H,(P0 4 ) 3 . 

+1H,0, or 2H,0. Sol. in H a O. (Ram- 
melsborg.) 

Lithium pentahydrogen phosphate, 
LiH,(P0 4 )»+H,0. 

Deliquescent, and sol. in H,0. 


Lithium pyrophosphate, Li 4 P s 0 7 +2H 2 0 
(Rammelsberg, B. A. B 1883. 21 ) 

Lithium manganous phosphate, Li s P0 4l 
Mn 3 (P0 4 ) 2 . 

Min Lilhiophilite. 

Lithium potassium uie/aphosphate, Li.O, 
2K,0, 3P 2 0 6 +4H 2 0. 

As NH 4 comp. (Tammann, J pr. 1892, 
(2) 46. 443 ) 

Lithium potassium pyrophosphate, Li 3 KP 2 0 7 . 
(Kraut, A. 1876, 182. 170.) 

Lithium sodium phosphate, 3Li 2 0, Na 2 0, 
P,O t . 

Insol. m H 2 0. Sol. in dil, acids. (Ouvrard, 
G. R 110. 1333.) 

2Li s O, Na,0, 2P,0 5 . As above (Ouvrard.) 

Lithium sodium pyrophosphate, Li a O, Na 2 0, 
PjO t . 

51.1,0, Na s O, 3P,Ot. 

4Li,0, 6Na,0, 5P,O s (Kraut, A. 1876, 
182. 168 ) 

Magnesium metaphosphate, Mg(POj),, 

Insol. in H a O or dil. acids, but sol. in H 2 S0 4 
+Aq. (Maddroll, A. 61. 62.) 

Not decomp, by very long digestion with 
alkali caibonates, or orthophosphates +Aq, 
(Fleitmann.) 

Magnesium dimetaphosphate, Mgs(P 2 O 0 )s+ 

Insol. in II 2 0, deeomp. by adds. (Pleit- 
mann, Pogg. 78. 259.) 

Magnesium tn'wetaphosphate, Mgj(P 8 0s) 2 , 

SI. sol. in cold H 2 0, more easily in hot HsO. 
When ignited, insol. in boiling HCl+Aq. 
(Lindbom.) 

Cryst. with 12, or 15H s O. 


Insol. in H 2 0, somewhat sol, in HCl+Aq. 
More easily sol. in HNO s +Aq, especially 
easily sol m cone. H,S0 4 . (Glatzel, Dissert. 


+10H 2 O. Sol. m 70 pts. H,0. (Glatzel.) 


Magnesium ort/iophosphate, Mg 3 (P0 4 ) 2 , and 
+5, or 7H 2 0. 

1 litre H 2 0 dissolves 0.1 g. ignited 
Mg,(P0 4 ) 2 m 7 days, but 0.205 g. if freshly 
precipitated. (Volcker, J. B. 1862. 131,) 
1 1. H 2 0 with 2 g, NaCl dissolves 75.8 mg.; 
1 1 4 H a O with 3 g. JN'aNOj dissolves 61.9 me. 
Mg B (P0 4 ) 2 . (Liebig, A. 106. 186.) 

■ ao1 - in acids, except in acetic acid. 
(Schaffner, A. 60. 145.) 

Easily sol. in H a O in presence of alkali salts. 



PHOSPHATE, MAGNESIUM, CHLORIDE 


+6J4HaO. Sol in 30 mm. m di ammonium 
citrate +Aq (sp gr =1.09); triammomum 
citrate+Aq (sp. gr.=1.09) dissolves 37 5% 
of the P2OE (Eilenmeyer, B 14. 1263.) 

+2OH2O. Sol. in 10 min m diammomum 
citrate+Aq (sp gr=109), triammomum 
citrate -fAq (sp. gr. = 1,09) dissolves 23 2% 
of the P a Os, sol, m 15 mm. m 'A.% citric acid 
+Aq. (Erlcnmeycr, l. c.) 

Insol m liquid NH 3 , (Franklm, Am. Ch. 

J. 1898, 20. 828 ) 

Magnesium hydrogen phosphate, MgHP0 4 + 
7H 2 0. 

Sol, m 322 pts. cold H a O m several days 
If heated to 40° becomes milky, and separates | 
a precipitate out at 100° of same salt, so that 
solution at 100° contains only 1 pt. salt m 49S 
pts. H2O. Much more sol in H 2 0 containing 
traces of acids, even dil oxalio or acetic acids. 
(Graham, Phil. Mag Ann. 2. 20 ) Easily sol 
m HjSOa+Aq (Gerland, J. pi (2) 4. 127.) 

Sol in aqueous solution of Mg salts, but 
msol m Na 2 HPOa+Aq. (Rose.) Sol. in 
sodium citrate +Aq (Spiller) When freshly 
precipitated it is sol. m hot NH 4 C1+Aq, and 
NH 4 OII-i-Aq does not completely raprecipi- 
tate it, loss sol, in NH 4 N0 3 +Aq (Brett, 
Phil. Mag. (3) 10. 96) Insol in alcohol 
(Berzelius ) 

For solubility in H 3 P0 4 , see under MgO. 

+i4E<tO. (Debray.) 

+H 2 0. Easily sol. in dil. aoids. (de 
Schulten, C R. 100. 263 ) 

+3H a O, SI. sol in H 2 0, easily in acids 
(Stoklasa, Z. anorg. 3. 07.) 

+4^H a O. (Bergmann ) 

+6H2O. (Debray.) 

Magnesium /eimhydrogen phosphate, 
MgH 4 (P0 4 ) a , 

Not hygroscopic. ^ Sol. in 5 pts. H^yith- j 


+6H a O 

2MgO, K.O, 3P 2 O c . Insol mH s O;sol. 
1 HCl+Aq. (Ouvraid, C R. 106. 172 
Mg 2 HK(P04) 2 +15H 2 0. (naushofer.) 


Magnesium sodium (riphosphate, 
MgNa,P,Oio+13H a O. 

Dccomp. in the air (Stango, Z anorg, 
1896,12.454.) 


Deoomp. by aloohol into MgHP6 4 +3H a 6. 

Magnesium pyrophosphate, MgaPiCB. 

Neai’ly msol, m H a O; readily sol. m HC1 
or HNOj+Aq, (Fresemus.) 

+3HoO. SI. sol. in H a O, easily in HC1 or 
HNOj+Aq; sol, m H 2 S0 3 +Aq, and NaiP a 0 7 
+Aq. (Somvarzenberg.) 

Sol. in MgSCU+Aq, and (NH 4 ) a C0 3 +Aq. 

Magnesium felrophosphate, Mg 3 P 4 0i 3 . 

Insol. in H a O (Fleitmann and Henneberg, 
A. 65. 331.) 

Magnesium potassium dwnetaphosphate, 
K a Mg a (P a O,)». 

Very sol. in dil aoids. (Ouvrard, C. R. 
1888, 106. 1729.) 

+4H s O. Sol in 10.2 pts H a O. (Glatzel.) 


Insol. m H a O ot H 3 P0 4 +Aq. Scarcely sol, 
... HCl+Aq, 01 aqua regia. Not decomp, by 
(NH 4 ) a C0 3 +Aq Sol. 111 cone. H a S0 4 . 
(Maddrell, A. 61. 53.) 

Magnesium sodium cKmcfaphosphate, 
MgNa a (P20o) a +4H a O 
_j 1. m 25 pts H a O. (Glatzel, Dissert 

1880.) 

Magnesium sodium (rmrtaphosphate, 
MgNa 4 (P 3 0 e ) a +5H ! 0. 
sol in H;0. After ignition is msol. in 
H 2 0. (Lindbom.) 

Magnesium sodium phosphate, lOMgO, 
8Na s O, 9P a O B . 

Insol. in H a O; easdy sol. in dil. acids. 
(Ouvrard, C. R. 106. 1729.) 

Magnesium sodium orthophosphate, 
MgNaPO<. 

Insol in H a O. (Rose.) 

+9H a O. (Schoecker and Violet, A. 140. 
! 2 .) 

MgO, 2Na a O, P a 0 5 . Insol. m H a O. 
(Ouvrard.) 

3MgO, 3Na a O, 2P a O s . Insol. i 
(Ouvrard.) 


l H 2 0. 


Magnesimn sodium pyrophosphate, basic (?), 
Precipitate; si. sol. in II a O. Easily m HC1 + 
Aq, HNOs+Aq, and NaiPiOj+Aq (Baer, 
Pogg. 75. 168.) 

Sol. in (NHilsCOj+Aq, and in MgS0 4 + 
in alcohol. 

Magnesium phosphate chloride, Mg 3 (P04) a , 
MgCl a . 

(Deville and Caron, A. ch. (3) 67. 455.) 



PHOSPHATE, MAGNESIUM, NITROGEN OXIDE 


Magnesium w/rophosphate mtrogen dioxide, 
Mg,P s O ; , H 2 0, NO* 

Scarcely sol m water. (Luck, Z. anal. 13. 
255 ) 

Magnesium phosphate fluoride, Mgs(P0 4 )2, 

mbf* 

Mm. Wa/jnerile. Slowly sol in hot HN0 3 , 
and KaSOa. 

Magnesium phosphate calcium fluoride, 
2Mg,(P0 4 )j, CaF a 
Mm. Kjenilfite. 


Manganous rfinia/aphosphate, M^iPjOoB. 

Anhydrous Insol in II a O and dll. acids 
(Fleitmann.) Sol. in cone H»S0 4 , (Mad- 
drell.) Scarcely attacked by warm Na a S+ 
Aq, and not much more by (NILHS+Aq 
Decomp. by NajCOj+Aq 
+8H2O. Insol in II 2 0 and dll. acids. 
(Fleitmann, Pngs 78. 257.) 

Manganous inm elophosphate, Mn 3 (P 3 O s )2+ 
UIT 2 0. 

Diflicultly sol. m cold or warm II 2 0. More 
easily sol in cold, very easily m waim HC1+ 
Aq When ignited, is insol. in acids, even 
aqua regia. (Lmdbom.) 

Manganous /leaometaphosphate. 

Sol m sodium liexaroetnphosphate+Aq. 
(Rose, Pogg. 76. 4.) 

Mn 3 P 0 O ls , Nearly insol, m H 2 0; easily 
sol in acids. (Lfldert, Z. nnorg. 6. 15 ) 


Manganic jnefaphosphate, Mn(P0 3 ) a . 

Insol. in H 2 0 or acids, decomp, by alkalies. 
(Schjcrning, J pr. (2) 46. 515 ) 

Insol. in II 2 (), sol. in HCI; decomp, by 
alkalies+Aq (Barbier, C. R 1902, 136. 
1055 ) 

+II 2 0. Insol. 111 II 2 0 or acids, except 
HCl+Aq. SI decomp, by boiling with 
H 2 S0 4 . (Ilcrmunn, Pogg. 74. 303.) 


Manganous telram rtaphosphate, Mn 3 (PO a ) 4 . 

Not attacked by acids. (Glatzel, Dissert. 
1880.) 

H-10H a 0. Sol. only in boiling cone. 
H 2 S0 4 . (Glatzel.) 


Manganous de/.ametophosphate, 

5MnO, 5P 1 0 6 +12ll20. 

Ppt. (Taminann, J pr. 1892, (2) 46. 
450.) 


Manganous orthophosphate, Mn 3 (P0 4 ) a . 

+H a O. (Dobray 1 

+3H a O. Sol. in 20 min. m diamomum 
citrate+Aq fsp. gr. = 1.09); tiiammomum 
citrate +Aq (sp. gr. = l,09) dissolves 30.2% 
of the P,O t . (Erlenmeyer, B. 14. 1253.) 


+4I£-5MH a O. Efflorescent (Erlen- 
meyer and Heinrich, A. 190. 208.) 

+7H 2 0. Very si. sol. mELO. (Berzelius.) 
Easily sol. in mineral acids; sol. in HC 2 H 3 0 2 
+Aq. 

Easily sol. in S0 2 +Aq (Gerland, J. pr. 
(2) 4. 97 ) 

Somewhat sol. in boiling (NH 4 ) 2 C0 3 +Aq, 
but deposited on cooling (Berzebus.) 

Partly sol in cold NH 4 C1, or NH 4 NO s -(-Aq. 
(Brett.) 

Sol. in cold or hot solutions of ammonium 
sulphate or succinate. (Wittstein ) 

SI. sol. in Mn salts +Aq. (Rose, Pogg. 76. 
25) 

Insol. m alcohol 

Sol. in 10 min. m diainmomum citrate+Aq 
(sp. gr=109); triammomum citrate+Aq 
(sp. gr. = 1.09) dissolves 63% of the P 2 0 3 . 
(Erlenmeyer, B. 14. 1253.) 


Manganous dihydrogen orthophosphate, 
MnHP0 4 +3H 2 0. 

SI. sol. w H 2 0. Solution decomp at 100°. 
(Debray ) Slowly decomp, by cold H2O into 
Mn a (P0 4 ) a . (Erlenmeyer and Heinrich. A. 
190.208) 

Easily sol. in J3 2 S0 3 -t-Aq. (Gerland.) 

SI. sol in HC2H5O2, easdy in cone mineral 
acids. (Heuitz.) Sol. in (NH 4 ) 2 C0 3 +A.q, 
from which it is repptd. on boiling. Deoomp. 
by boiling ICOH+Aq. 

Insol m alcohol. 

Mn 3 (P0 4 ) 2 , 2MnHP0 4 +4H s O. (de Schul- 
ten, C G. 1906, 1 188.) 

Manganous ieirahydrogen phosphate, 
MnH,(r0 4 ).j+2H 2 0. 

Deliquescent Easily sol. in H 2 0, with 
decomp, to MnHP0 4 . (Erlenmeyer and 
Heimrch, A. 190. 208 ) 

Not decomp by H a O. (Otto, C. C. 1887. 
1563.) 

H a O dccomp. it into MnHPO< and H 3 P0 4 
contammg some dissolved salt The less 
H»0 used, the more MnIIP0 4 separates. The 
acid filtrate separates MnHP0 4 on boiling. 
At 0° the dccomp. increases in pioportion 
to the amt of salt, but 1 g. of the salt is un- 
changed in 100 g. H 2 0. With less than 20 g 
of salt to 100 g. H a O the decomp is analogous' 
'to that of CaH 4 (PO,). / but with larger amts, 
of salt it is the opposite, becoming less with 
increasing amts, of the salt. (Viard, C. R, 
1S99, 129. 412 ) 

Alcohol dissolves out H 3 P0 4 , (Ileintz.f 

Peutamanganous dihydrogen phosphate, 
Mn 6 H 2 (P0 4 ) 4 +4H 2 0, 

' Not decomp, by boiling H a O (Erlen- 
meyer and Heinrich, A. 190. 208.) 

Manganic orthophosphate, basic, Mn 2 P 3 0 9 + 

i SI. sol. m H a O. 



PHOSPHATE, MERCUROUS 


Manganic orthophosphate, MnP0 4 +HjO. 

Sol. m acids. (Christensen, J. pr. (2) 
28. 1.1 


Manganous pyrophosphate, Mn 2 P 2 0 7 . 

Anhydrous (Lewis, Sill. Am J. (3) 14. 
281.) 




+3H 2 0 Insol. m H 2 0. Insol. m MnS0 4 + 
Aq, but sol in Na 4 P 2 0 7 +Aq (Rose.) 

Difficultly sol. m Na,iP 2 0 7 +Aq, but easily 
sol in IC 4 Pi0 7 +Aq (Palil.) Deeonip. by 
KOH+Aq Sol. m H 2 SOa+Aq. (Schwar- 

zenberg ) 

Insol m acetone. (Naumann, B. 1004, 37. 
4329 ) 


Manganous sodium triphosphate, 
MnNa 3 P 3 Oio+12H 2 0 

SI sol. in H a O, the melt obtained by heating 
the salt is readily sol. in H 2 S0 4 . (Stango, Z. 
onoig. 1890, 12. 455 ) 

Manganous sodium dimetophosphate, 
MnNa s (P0 s ) 4 +6II 2 0. 

Easily sol in boding H 2 S0 4 , but not at- 
tacked by acids after boiling. (Glatzel, 
Dissert 1880 ) 

Manganous sodium inmetaphosphate, 

Sol. in H»0. (Fleitmann and Hennpberg.) 
MnNa(PO s )s Insol m ILO, dil. acids, or 
alkalies. (Schjemmg, J. pr. 12) 45. 515.) 


Manganous hydrogen pyrophosphate, 
M11H2P2O 7 -f-4*H20 , 

Sol in H 2 0. (Pahl.) 


Manganic . 

Mn 4 Pot>2i+14] 

Sol. m H 2 S0 4 , and H a P0 4 (Auger, C R 
1901, 133. 95 ) 

MnHP20 7 . Insol. in H a 0; very si. at- 
tacked by clil IICl+Aq, easily by cone Sol. 
m cone H 2 SO<, (Sehjernmg, J pr. (2) 45. 
515) 


Manganous sodium odowetophosphate, 
Mn3Na 2 (P0 3 ) 8 

Insol m acids except cone. H 2 S0 4 (Tam- 
mann, ,1 pr. 1892, (2) 45. 469.) 

+5H 2 0. Almost insol m cold H 2 0 
Dccomp by boihng I-I 2 0 with separation 
of Mn 2 0 4 (Rosenheim, B. 1915, 48. 584.) 

Manganous sodium orthophosphate, 
MnNaP0 4 . 

Insol. in H.O, (Ouvrard, C. R 106. 1729.) 
MnO, 2Na a O, P 2 0 6 As above. 


Manganous potassium dimstaphosphate, 

K a M n(P0 3 ) 4 +6H a O. 

Sol. m 95 pts H 2 0 When ignited is not 
attacked by acids. (Glatzel, Dissert. 1880.) 


Manganous potassium ortho phosphate, 
MnKPOi, 

Insol. in H 2 0, easily sol. in dil. acids 
(Ouvrard ) 


Manganic potassium pyrophosphate, 
MnKPjOr. 

+5H 4 0. SI sol m oold H 2 0. 

-j-3H 2 0. SI sol. in cold H 2 0. (Rosen- 
heim, B. 1915, 48. 584.) 


Manganous potassium phosphate, MnK 2 P 2 0 7 
Insol m II 2 0 ; sol in dil acids (Ouvrard, 
0. R 106. 1729.) 

+8H 2 0 SI. sol. in H 2 0. . (Pahl ) 
Mn 2 P 2 0 7 , 2K4P 2 O 7 +10H 2 O. Difficultly 
sol. m II 2 0 (Pahl ) 

Manganic potassium pyrophosphate, 
MnKP 2 0 7 

Insol in H 2 0 Decomp by acids and 
bases. (Sehjernmg.) 

Manganic silver pyrophosphate, 
AgMnP 2 0 7 +3H 2 0 

Almost insol in H 2 0. (Rosenheim, B. 
1915, 48. 585.) 


.Manganous sodium pyrophosphate, 

Insol m H„0: easily sol. m dil. acids. 
(Wallroth ) 

+4MH 2 0. Very si sol. m H 2 0, (Pahl.) 
3Mn 2 P 2 0 7 , 2Na 4 P 2 0 7 +24H a 0 Very si. 
sol. in H 2 0 (Pahl,) 


Manganic sodium pyrophosphate, MnNaP 2 0 7 
+H 2 0 

(Christensen, J, pr (2) 28. 1 ) 


Manganic dzpyrophosphate ammonia, 
Mn 2 P 4 0n, 2NH«. 

■ Insol in H 2 0. 

1 Decomp by HC1 and by alkahes (Bar- 
bier, C. R. 1902, 136. 1109 ) 


1 Insol m H 2 0. (Deville and Caron, A. ch. 
>(3) 67. 459 

, 3Mn„(P0 4 ) 2 , MnCl 2 . Insol. m H 2 0. (De- 
ville and Caron ) 


osphate ( 9 ). 


1 Ppt. Sol in sodium hexametaphosphate 
+Aq (Rose ) 

■ HgoPoOm Insol. m H 2 0, very si. sol in 
acids. (Ltideit, Z. anorg 6. 15 ) 

( Moderately sol in H 2 0 when freshly pptd. 
'More sol m acids than the merciu’ous salt. 
(Ltidcrt.) 
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Mercurous orthophosphate, (IIg.i) 2 (P0 4 ) 2 
Ppt Decomp by hulling with H 2 0. (Gei- 
hardt ) 

Sol. m IINO s +Aq. Sol. m Htli(N0 3 ),+ 
Aq. Insol. m rijPOi+Aq. 


Mercuric orthophosphate, Hg 8 'POi) 2 . 

Ins.il in H;0, SI. sol. in hot IT»0, crystal- 
lizing out on cooling. ( Hauck, A. 282. 1.35 
Slowly sol. in cold dil., quickly in hot dil or 
cold cone HCl+Aq. Less easily sol. in 
HNOa+Aq. Sol m H 8 F0 4 +Aq (Rerzo 
lius.) Insol. in F 8 P0 4 +Aq. (Ilaack.) De- 
eomp. by NaCl+Aq into insol HgCls, 
3IIgO, but sol. m NaCl+Aq, containing 
UNO,. (Haack) 

Sol. in 6 pts KH,iCl m aqueous solution by 
heating (Tiommsdorff,) 

Sol. in lNH 4 )„C0 8 , (NH 4 ) 2 S0 4 , or NII 4 NO„ 
+Aq. (WittstPin.) 

Insol. in alcohol 


Mercuromercuric orthophosphate, 7Hg 2 0, 
llHgO, 2P 2 O 8 +20H 2 (). 

(Broolw, Pogg, 66. 615,1 


Mercurous pyrophosphate, Hg 4 P 2 07+H»0. 

Sol, in Na 4 P 2 07+Aq, when recently pptd. 
Insol m Na 4 P 2 07+Aq, when heated to 100°. 
Sol in HNOj+Aq. Decomp, by HCl+Aq 
(Schwarzenberg, A 66. 133.) 


Mercuric pyrophosphate, Hg 2 P 2 0?. 

Sol, in aoids; insol. in Nn 4 P»07+Aq, after 
being heated to 100°. Sol. in NaCl+Aq: 
quickly decomp, by NaOII+Aq, and 
Na 2 HP0 4 +Aq. 

Sol. in ti pts NH 4 C1+Aq. (Tiommsdorff.) 
Sol. in NH 4 N0„(NH 4 )S0 4 , and (NH 4 ) 2 CO : 
+Aq; also in KI+Aq. 


Mercurous silver orthophosphate, AgHg»P0 4 
Sol. in HN0 8 . (Jacobsen, Bull Soc. 1009, 
(4) 6. 949.) 


Molybdenum phosphate, Mo 2 (P0 4 )« (?). 
Insol. in II 2 0. Sol. m MoCl>+Aq. 

Molybdenum sodium pyrophosphate, 
Na(MoP 2 0 7 )+12H s O. 

Ppt (Rosenheim, B. 1915, 48. 5S9.) 

Nickel dimetaphosphate, NiPjOj. 

Insol m HiO or dil, aoids, Sol. m oono. 
HjS 0 4 . Not deeomp. by boding alkali car- 
bonates or sulphides + Aq. (Maddrell, 
A. 61,58. 

-HIIjO. Sol. in cold acids. (Glntssel, 
Dissert. 1880.) 


Nickel ietrowetophosphate, Ni 2 P 4 0i 2 . 

Insol. in HCl. Sol. in eonc. HNO> and 
especially sol. in H.S0 4 on boiling. (Glatzel.) 


Nickel tetrawiefaphosphate, Ni 2 P 4 0i 2 + 
12H.O. 

Easily sol in- acids. (Glatzel) 


Nickel orthophosphate, Ni3fP0 4 ) 2 +7H,.0. 

Insol. in HiO Sol in acids. (Rammesl- 
berg, Pogg 68. 3S3.) 

Sol in Ni salts +Aq. (Rose, Pogg 76. 
tns< 

Very sl , 

Insol. in methyl acetate (Naumann, B. 
190!), 42. 3700); ethylaeetate (Naumann, 
" 1910, 43. 314.) 


Nickel pyrophosphate, Ni 2 P 2 07+6H 2 0. 

Insol. m H 2 0 ; sol. m minei al acids, Na 4 P 2 07 
+Aq, and NH 4 OH+Aq Not pptd. ’from 
Ni 2 P 2 0 7 +Aq by alcohol (Schwarzenberg, 
A. 66. 158.) 


Nickel potassium ctoetophosphate, 

Nili 2 P 4 0 n +6H5O 
Sol. in 130 pts. IIjO (Glatzel ) 

Nickel potassium orthophosphate, NiKP0 4 . 

Insol. in H a O ; sol. in dil. acids. (Ouvrard, 
R. 106. 1729.) 

3NiO, 3K 2 0, 2P 2 0 6 . As above. 

Nickel sodium triphosphate, NajNiP 3 Oia+ 
12H 4 0. 

Very sol. in II 2 0; deoomp. in Aq solution. 
(Sohwarz, Z anorg. 1895, 9. 261.) 

Nickel sodium metaphosphate, 3Ni(P0 8 )2, 
NaPOs. 

Insol. m H s O and dil. aoids Sol. in oono. 
H s S 0 4 . (Maddrell, A 61. 56.) 

NiNa 4 (POa)a+SH a O. Easily sol. in H s O. 
(Lindbom.) 

Nickel sodium dwietophosphate, NiNa 2 P 4 0i 2 
+6H.O. 

SI. sol in H 2 0, Moderately sol in acids. 
(Glatzd, Dissert. 1880.) 


Nickel sodium tnmetaphosphate, 
Ni 2 Na 2 (P 8 0 2 ) 2 +9H 2 0. 

1 1 H 2 0 dissolves 60 6 g. at 20°. (Tam- 
mann, J pr. 1892, (2) 46. 426 ) 
Na 8 NiP 8 Oio+12H 2 0. Insol. aud not de- 
comp, by H»0, Sol. m acids. (Schwarz, Z. 
anorg. 1895, 9. 261.) 


Nickel sodium octometaphosphate, 
NajNufPO,),. 

(Taramann, J. pr. 1892, (2) 46. 469.) 
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Nickel sodium pj/rophosphate, 

NiioNai,(P,0 7 ). 

Insol. m H 2 0 Model ateh sol. 1 
(Wallroth ) 


SI sol in H 2 0; sol m HNOj+Aq (Ber- 
zelius.) 

Palladium orthophosphate (?) 

Ppt. 

Phosphorus phosphate, 4P 4 0, 3PjOt (?) 
Decomp. spontaneously Sol in H 2 0 and 


Platinum phosphate, PtPaO?. 

Insol. in H 2 0, acids and alkalies. Deeomp. 
by fusing with potassium carbonate (Bar- 
nett, C N 1895, 71. 256.) 

Potassium monom eiaphosphate, KPO s 
Nearly msol, in H 2 0; sol m weak acids, 
even m acetic acid (Maddrell, A . 61. 62 ) 
Insol. m H 2 0 and weak acids (Fleitmann, 
Pogg, 78. 250 ) 

Insol, in liquid NH 3 . (Franklin, Am. Ch. 
J. 1898, 20. 829 ) 

Potassium dimetophosphate, K 2 P 2 0«+H 2 0. 

Sol, in 1.2 pts. cold H 2 0, but not more in 
hot H 2 0, (Fleitmann, Pogg, 78. 250 ) 

Potassium inmeta phosphate, K»P s O(. 

Very sol. m cold H 2 0 before it is fused. 
(Lindbom, Acta Lund. 1873. 14 ) 

Potassium orthophosphate, it s P0 4 . ' 

Not deliquescent. Very sol m II 2 0 
(Graham, Pogg 32. 47 ) 

Very si. so’l. in cold,’ easily m hot H 2 0 
(Darracq ) 

Solubility in HjP0 4 -fAq at 26°. 



3.44 

3 78 

4 15 
4.12 


Insol. in alcohol 

Potassium hydrogen orthophosphate, 

2K 2 HP0 4 , kh 2 po 4 +h 2 o. 

Very unstable; very sol in H a O with de- 
eomp. Identical with the substance de- 


scribed as dipotassium phosphate by Ber- 
zelius. (Staudenmaier, Z. anorg. 1894, 5. 
°89.) 

3K 2 HP0 4 , KH.P0 4 +2H 2 0. Veiy unstable, 
very sol m IL 2 0 with deeomp (Stauden- 
maier.) 

Potassium hydrogen orthophosphate, 

K.HPO4 

Deliquescent Very sol, in H 2 0 and alcohol 
Solubility in H»P0 4 +Aq at 25°. 


Potassium dihydrogen phosphate, KHjP 0 4 
Deliquescent. Easily sol. in H 2 0. (Vau- 
quelin, A ch. 74. 96.) 

1 1 sat. aq solution at 7° oontains 240.9 g. 
KHjP0 4 . (Muthmann and Kuntze, Z. Kryst. 
Min. 1894, 23. 308.) 

Solubility in H«P0 4 +Aq at 25°. 


In 1000 g. of the solution, mols, 


1.48 
1.78 
2 18 
2 54 


Sp. gr. of KH 2 P0 4 +Aq at 18° containing: 

5 10 15% KH.P0 4 . 

1.0341 1.0691 1 1092 

(Kohlrausch, W. Ann 1879. 1.) 

Sol. in 20% IiC 2 H,0 2 -|-Aq. (Stromeyer.) 
For solubility in H 2 0, Bee K 2 HP0 4 , H 8 P0 4 , 
Insol. in alcohol 
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Solubility in H a O at t°. 


- 0.2 
-13 
0 (?) 
+10.9 
85 2 
78 


3 337 
12 13 
29 43 
36.98 


“+KH2PO4, h,po 4 
KHjPO,. H,PO< 


Solubility in anhydrous HjPO, at t°. 


7c KHsPOi, HiPOi 


18 17 
58.42 
77 63 


(Parravano and Midi.) 

Potassium pyrophosphate, K,P S 0 7 +3H.0 
Very deliquescent, and sol in H,0. 
Precipitated from aqueous solution by al- 
cohol (Schwarzenberg, A 66. 136 ) 

Insol. m methyl acetate. (Naumann, B. 
1909, 42. 3790.) 


Potassium sodium pyrophosphate, 
K J Na 2 P i 0,+12H 5 0. 

>1. in HoO. (Schwarzenberg, A. 66. 140 ) 

Potassium strontium diroctaphosphate, 
K 2 Sr(P 3 0s) j +4H 2 0 

As the KBa comp. (Olatzcl, Dissert. 1880.) 

Potassium strontium teametophosphate, 
K a Si 2 P„O l8 . 

(Tammann, J pr. 1892, f2) 46. 435.) 

Potassium strontium orthophosphate, 

KSrPO*. 

Insol. in H a O; sol. in dil. acids. (Grandeau, 

A. ch. (6) 8. 193.) 

Potassium strontium pyrophosphate, 
KaSrPsOr 

Insol. in HsO; sol. in dil. acids. (Ouvrard, 

C. R. 106. 1599.) 

Potassium thorium phosphate, K a O, 4Th0 2 , 
3 Pj0 6 . 

Insol. in IIC1, HNOa, or aqua regia. 

(1 roost and Ouvrard, C. R. 102. 1422.) 

K;0, ThOj, P2O5. Insol. m H a O; sol. in 

acids. 


pyro phosphate, 

H 2 0. Insol. 


Potassium hi 
KjHsPsC 

Very deliquescent, and sol. 

in alcohol (Schwarzenberg.) 

Potassium silver nichi phosphate, 

KjAg 4 f P0 3 ) 8 +H2O. 

(Taminann, J pi 1892, 12) 46. 417.) 

Potassium sodium dimetaphosphate, 
KNaPfOo+HiO. 

Sol. in 24 pts. H a O. (Fleitmann, Pogg 78. 

339.) 

Potassium sodium phosphate, KNaHP0 1 + 
7H,0. 

Not efflorescent Sol. 

Tripotassium trisodium hea-ahydrogen phos- 
phate, H,Na,K s (P0 4 ) 4 f 2211,0. 

Sol. in H2O. (Filhol and Senderens, C. R. 

93. 388.) 


tin (stannic) phosphate, KjO, 

4SnOj, 3PjOj. 

(Ouvraid, C. R. 111. 177.) 

KsO, 2SnO a , P a 0 5 . (Onward.) 

Potassium titanium phosphate, K2O, 4TiO a , 
3PiO t . 

(Ouvrard. C R. 111. 177.) 

K 2 0, 2TiO>, P»0 6 (Ouvrard.) 

Potassium uranous phosphate, 4UO a , K a O, 
3P a 0 5 . 

Practically insol. in cone. HNOa and HC1, 
even when the acids me boiling, Attacked 
by HF+HNO s . (Colam, A ch 1907, (8) 12. 
1&3.) 

Potassium uranous metaphosphate, U0 2 , 
K a O, P a O s . 

Easily sol. in ITIsOj. Sol in cone. HC1. 
(Colam.) 

Potassium uranous pyrophosphate, 3U0 2 , 
6K a O, 4P a O t . 

Sol. in acids. (Colani ) 


(Ouvrard. C. R. 110. 1333.) 
2K a 0, UOs, PiOt (Ouvrard.) 
KjO, 2UOs, P 2 O t (Ouvraid.) 
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Potassium uranyl o'rf/iophosphate, 
K(U0 2 )P0 4 +3H 2 0 

As NHi oomp. (Lienau, Dissert. 1898.) 

Potassium vanadium phosphate. 

See Phosphovanadate, potassium. 

Potassium yttrium phosphate, 3K 2 0, Y 2 0 3 , 
2P„0 5 

K„0. Y 2 0 3 , 2P 2 0 5 . 

3K 2 0, 5Y 2 0 3j 0P 2 O 6 (Dubom, C R 107. 
622) 


Rubidium pyrophosphate, Rb 4 P 2 0 7 . 
Hydroscopic; sol. m H 2 0. (von Berg.) 

Samarium anhydrometaphosphaXe, Sm 2 0 3 , 
5P 2 0t. 

Insol. in HjO or HNO a -f Aq. (Clove.) 
Samarium orthophosphate, SmP0 4 . 

Scarcely attacked by boiling HN0j+Aq. 


Samarium pyrophosphate, SmHP 2 0 7 + 


Potassium zinc trtrawietephosphate, 
K 2 Zn(F0 3 ) 4 +6H 2 0 

Sol m 70 pts H 2 0. (Glatzel, Dissert 

1880.) 


Potassium zinc phosphate, KZnP0 4 . 

Insol, in H 2 0, Sol. indil acids. (Ouvrard, 
C. R. 106. 1729 ) 

K 3 ZnP a 0 7 As above. 

Potassium zirconium phosphate, K 2 0, 4Zr0 2 , 
3P S 0 6 . 

Insol in acids or aqua regia. (Troost and 
Ouvrard, C. R. 102. 1422 ) 

Iv a O, Zr0 2 , P 2 0 6 Insol. in H 2 0, HNOj, 
HC1, or aqua regia. Sol. m hot cone. II 2 S0 4 , 
(Troost and Ouviaid.) 

Potassium phosphate selenate. 

See Selenophosphate, potassium. 

Potassium hydrogen phosohate sulphate, 

KH 2 P0 4 , khso 4 

Decomp by H 2 0 and alcohol (Jacque- 
lam.) 

Rhodium phosphate, basic, 4Rhj0 8 . 3P 2 0 5 4- 
32H 2 0. 

Insol. in H 2 0 or acids. (Claus ) 

RhjO,, P 2 0 s +6H 2 0=RhP0 4 +3H 2 0. Sol. 
in H 2 0. (Claus ) 

Rubidium metaphosphate, RbPO s . 

Sol. in H 2 0 (von Berg, B . 1901, 34. 41 83 ) 

Rubidium orthophosphate, Rb 3 P0 4 +4H a O 
Hydroscopio; sol. in H 2 0; pptd by alcohol, 
(von Berg, B. 1901, 34. 4183 ) 

Rubidium hydrogen orthophosphate, 
Rb 2 HP0 4 +H 2 0. 

Sol. in H 2 0; insol. in cone. NH 4 OH+Aq; 
msol. in alcohol, (von Berg.) 

Rubidium dihydrogen orthophosphate, 
RbHJP0 4 . 

Very sol. m H 2 0; pptd. by alcohol (von 
Berg,) 


(Cleve.) 


Silicon phosphate. 

See Silicophosphoric acid. 

Silver metaphosphate, Ag 2 0, 2P 2 0 6 +H 2 0. 
(Kroll, Z anorg. 1912, 76. 408.) 


Silver dtmefaphosphate, Ag 2 P 2 Oo 
Very si. sol. in H a O. (Fleitmann, Pogg. 

Sol. m cold aniiline metaphosphate-t-Aq. 
(Nicholson.) 

Very si. sol. m H 2 0. (Warschauer, Dis- 
sert. 1903.) 

+H 2 0. Very sol. m H a O. (Langheld, B. 
1012, 46. 3760.) 


Silver tnmefophosphate, AgjP 3 0 8 . 

Sol. in 60 pts cold H a O. Can be crystal- 
lized from cone. HNOj+Aq. (Meitmann and 
Henneberg ) 

+H 2 0. (Lindbom ) 


Silver heaxmetaphosphate, Ag 8 P a 0 13 . 

Insol. m H 2 0 Sol. in HN0 3 or NH 4 OH+ 
Aq, and m a large excess of sodium hexa- 
metaphosphate+Aq. (Rose ) 

Easily decomp, by Na 2 S-(-Aq 
Decomp gradually bv hot H 2 0 into 
Ag 0 P 4 O 13 . 

When freshly pptd., easily sol in II 2 0 
Easily' sol. m dd acids. (I.hdert, Z anorg 
6 . 15 .) 


Silver orthophosphate, Ag 3 P0 4 . 

Very si. sol. in H 2 0 1 1, H 2 0 dissolves 

6 5X10- 3 g. AgjPOi at 19.46° (Bdttger, Z 
phys. Ch 1903,46.603) 

Sol m H„P0 4 , HNOj, or HC 2 H 3 O a +Aq, in 
NH 4 OR or (NH 4 ) 2 C0 3 -|-Aq Less easily in 
ammonium nitrate or succinate, and incom- 
pletely in (NH 4 ) 2 S0 4 +Aq, (Lassaigne, J, 
Pharm. (3) 16. 289 A 
Insol, m Na 2 HP0 4 -|-Aq. (Stromeyer.) 
Not pptd. in piesence of Na citrate. 
(Spiller.) 

If 1 mol Ag 3 P0 4 is boiled with 1 mol. 
Na 2 C0 3l 44% of it is decomp. (Malaguti ) 
Readily sol in soluble hyposulphites +Aq 
with decomp (Herschd ) 

Insol in Ag salts f Aq, (Rose.) 

Insol. in liquid NH 3 . (Gore, Am Ch. J. 
1898, 20 . 829.) 
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Insol, in acetone. (Etdmann, C. C. 1899, 
II. 1014; Naum nnn, B. 190-1, 37. 4329.) 

Insol. in methyl acetate. (Naumnnn, B. 
1909, 42. 3790); "ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Silver hydrogen orthophosphate, Ag 2 HP0 4 . 

Deeomp. by H 2 0 or alcohol into II 2 P0 4 and 
Ag 2 P0 4 (Joly, C It 103. 1071.) 

Sol in HjPCL+Aq; insol. in ether. 
(Schwarzenberg, A 66. 102 ) 

Silver pyro phosphate, AgJPjOr 
Insol in hot or cold H 2 0 Sol m eoldj 
IINOj+Aq without deeomp Deeomp by 
hot HN0 3 or H s SOi into orthophosphate 
Deeomp by HCl+Aq into AgCl and H 2 P0 4 
Insol. m RC 2 H 3 0 2 +Aq Sol. in NH 4 OH+ 
Aq without deeomp. (Stromevor, Scliw J. 
68. 126.) 

Insol. in Na 4 P 2 0j+Aq. Very si sol. in 
AgNOj+Aq (Schwarzenbeig, A 66. 101 ) 
Not completely insol. in NaiP 2 07+Aq 
(Rose.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4329 ) 

Silver hydrogen pyrophosphate, Ag 2 H 2 P 2 07, 
Deeomp. by ITjO into Ag 4 P 2 0? (Hurtzigl 
and Geuther, A 111. 160.) 

Deeomp by cold H 2 0. (Cavalier, C. R. 
1904, 139. 2S6.) 

Silver hydrogen pyrophosphate ?nc/aphos- 
phate, OAgjHPiOj, HPO, 


Silver (rtmphosphate, 6Ag*0, 4P 2 0 6 = 

lnsol. in, but gradually deeomp. by boiling I 
HjO. (Berzelius,) 

Sol. in large excess of the corresponding 
Na salt+Aq. 

Silver rfehaphosphate, AguPioOji. 

Easily sol. in sodium dekaphosphate+Aq. 
(Fleitmann and Henneberg, A. 66. 330.) 
Silver tthruphosphate, AgiO, 3P 2 0 5 
(Kroll, Z anorg. 1912, 76 . 407.) 

Silver sodium dimetaphosphate, AgNaPjOo. 

Sol. in H*0. iFleitmann and Henneberg, 
Pogg. 66. 310 ) 


Easily sol. in HjO. (Stromeyer.) 
AgiNaPjOy+MHjO. Ppt. ' (Stange, Z. 
anorg. 1896, 12, 460.) 

Sliver uranyl phosphate, 2Ag 2 0, 6HOj, 3P 2 0 ( 
+30H 2 O 

(Blinkoff, Dissert. 1900.) 


SUver phosphate ammonia, AgsP0 4 , 4NH 3 , 
(Widmann, B. 17. 2284.) 

Sodium Inphosphate, NadVbo. 

Very sol in H 2 0; deeomp easily m aq. 
solution at 100°. (Sehwarz, Z, anorg 1S95, 
9. 253 ) 

Sodium mojwmetophosphate, NaP0 3 

lnsol in H 2 0. Sol. in dil, and cone, acids. 
(Maddrell, A 61.63.) 
lnsol in acids. (Graham.) 

Gradually deeomp. by alkalies 
Sodium dwneiaphosphate, Na>P 2 06+ 2H a O 
Deliquescent. Sol. in 7.2 pts. of cold or hot 
__ 2 0. Very sol. m cone HCl+Aq. Sol. in 
NaOH+Aq. Insol. in strong, very si. sol. in 
dilute alcohol (Fleitmann, Pogg. 78. 246 ) 
Sodium fnmeiaphosphate, Na 3 F 3 0 9 +6H 2 0 
Sol. in 4.5 pts. cold H 2 0. Insol. in strong, 
very si. sol in dil, alcohol (Fleitmann and 
Henneberg, A 66. 307.) 

Deeomp. by boiling H 2 0. (Lindbom ) 
Sodium A/ra?netophosphate, NaiPiOis. 

Sol. in H 2 0; cryst. with about 4H„0, Less 
_jl. m alcohol than m H 2 0 (Fleitmann, 
Pogg. 78. 854.) 

Sodium tenneiaphosphate, NoaPaOis 
Deliquescent. Very sol. in HaO lnsol. in 
alcohol (Graham, Pogg 32 56.) 

Sodium orthophosphate, Na 3 P0 4 +12H 2 0. 
Not deliquescent in dry air. 

100 pts HtO dissolve 10,6 pts. orystals at 15.5° 
(Graham ) 

100 pts H 2 0 dissolve 28.3 pts Na 3 P0 4 + 
12H.0 at 15°. (Sohiff.) 

Solubility in H 3 PQ 4 +Aq at 25°. 


In 1000 b. of tho 



(D’Ans and Schreiner, Z. phys. Ch. 1910, 76. 
101 .) 

gr. of Na 2 P0 4 +Aq at 15°. 

~ %Na„P0 4 +12H 2 Q. 


% 

Sp.gr. 


Sp gr. 

% 

Sp gr. 

1 

1.0043 

9 

1.0309 

17 

1 0778 

2 

1,0086 

10 

1.0455 

18 

1.0827 

3 

1 0130 

11 

1.0492 

19 

1.0870 

4 

1.0174 

12 

1.0539 

20 

1 0925 

• 5 

1.0218 

13 

1.0586 

21 

1.0975 

6 

1.0263 

14 

1.0633 

22 

1.1025 

7 

1.0308 

15 

1.0681 

23 

1.1070 

‘ 8 

1.0353 

16 

1.0729 

24 

1.1127 


(Schiff, calculated by Gerlaoh, 
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(Aietowski, Z. arvorg. 1894, 
(Naumann, B. 


6. 257°)' 

Insol m methyl acetate. 

1909. 42. 3790 ) 

+10H s O. (Rammelflberg.) 

Could not be obtained. (Hall, J. pr. 94. 
237.) 

+7HjO. (Hall.) 

Melts in crystal water at 70 6°. (Graham ) 
Sodium hydrogen phosphate, NaJTPO, 

Sol in HaO with evolution of heat. 

100 pts. H a O dissolve at t°. 


Pts 

NasHPOi 


NajHPO* 


Pts. 

NaaHPO, 


(Poggiale, J Pharm (3) 44. 273 ) 
pts HsO at 13° dissolve 3 4 pts NiijHPO. 
i, Ph. Vlertelj. 7. 244), at 15°, 5 6 pts. (Neeae), 
, 0 3 pts (Mulder) , at 18°, 8.4 pts (Mailer, J. 
52); o at 20°, 0.8 gts^Neeee, Russ Z. Phann. ' 

Solubility in 100 pts. HO at t°. 


i PH i 

NuiHPOi 


faaHPOi 


Pts 

NaaHPOi 


(Mulder, Scheik. Yerhandel. 1864. 103.) 


Solubihty in HaO at t°. 


t° 

G. NasHPOi In 100 g. HiO 

10 26 

25 16 

40 29 

60 23 

99 77 

3 55 

12 02 

54.88 

83 00 

102 15 

Three breaks m the curve: at 36.45°, transi- 
tion from dodecahydrate to heptahydratp; 
at 48°, transition from heptahydrate to the 
dihydrate; at 95 2°, transition from dihydrate 
to the monohvdrate. (Sliiomi, C. C. 1909, 
II. 106 ) 

Solubility of NaiHP0 4 in H 2 0 at t°. 

t” 

G. NaiHPO. 
in 100 g HaO 

Solid phase 

-0.43 

-0.24 

-0.5* 

+0.05 

20.0 

25 0 

32 0 

34.0 
36.2* 

46.0 

48 3* 

60.0 
60.0 

80 0 

90 0 

95* 

96.2 

105.0 

120 

1.43 

0 70 

1 67 

7 66 

12 0 

25.7 

33.8 

61.8 

67.3 

80 2 

82.9 

92.4 

101 0 

104 6 
102.3 

99 2 

Na a HPOy+12HjO 

N& 2 HP0 4 +7H a 0 

NaaHP0 4 +2Ha0 

NajHPOi 

(Menzies and Humphery, Int. Cong. App. 
Chem. 1912, 2. 177.) 

* Transition points 

Solubility in H a O at t°. 

* 

100 g H,0 
dissolve g. 
NaJEtPO 

Solid phase 

0° 

25 

36 4* 

40 3 

48.36* 

69.7 

71 

91 

2.51 

12.47 

46.11 

64.80 

79.00 

91.3 

95 1 
98.15 

NaaHPOi, 12H 2 0 

Na 2 HP0 4 , 7H a O 

Na 2 HP0 4 , 2HaO 


(D’Ans and Sohreiner. Z. phys. Ch. 1911, 
75. 99.) 

"Transition points. 
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from deter mmatinns of the lowering of the fr. 
pt. produced by the salt and of the conductiv- 
ity and sp. gr. of its aqueous solutions. (Jones, 
Ain. Ch .1 1905, 34. 318.) 

NajHPO«+Aq saturated at 15° has 1 0469 
sp gr (Michel and Krafft), saturated at 16°, 
1,0511 (Stolbu). 


Sp. gr. of Na 2 HPO,i-f-Aq at 19°r 


In 1000 E of the ! 

olution, mola 

Na 

Kh 

6 31 

4.03 

6 76 

4 8S 

7 31 

5 55 

(D’Ans and Schreiner, 2 
l6l. 

j. phys. Ch. 1910, 76. 


Sp gr 

~.~ 

£+ 

Sp gr 

*+ 

Sp gr 

1.0041 

1.0083 

1.0125 

1.0160 

5 

5 

7 

8 

1.0208 

1.0250 

1.0292 

1.0332 

9 

10 

11 

12 

1.0376 

1 0418 

1 0460 

1 0503 


(Scliiff, A. 110. 70.) 

Saturated solution fi cozes at — 0.45° (Rtl- 
dorff, Pogjt 122. 337), and boils at 105° 
(Griffiths), 105-106.4° (Mulder), 103.5° (Le- 
grnml) 

Sat. NajHPO, f Aq boils at 105 5° (Grif- 
fiths), at 100.5°, and contains 113 2 pts 
NasHPO, to 100 pts H 2 0 (Legrand), foims a 
crust at 106 4°, and contains 10S 8 pts 
Na-HPCL to 100 pts H»0, highest temp ob- 
served, 100.8° (Gerlach, Z. anal, 26. 427.) 


B.-pt. of Na 2 HPO(-)-Aq contaimng pts. 
NajHPCL to 100 pts. H 2 0. G = accord- 
ing to Gerlach (Z. anal. 26 450); L = 
according to Legrand (A. ch. (2) 69. 426.) 


Solubility in HsPCL+Aq at 25°. 


Sol m HjO with 


pts II2O at 10 S° lower the temperature 3.7' 
(Rtidorff, B. 2. 68 ) 

Sol in 8 48 pK HjO at 17°, or 100 pts. H»0 dissolve 
at 17° .- ' '■ ’ ' ~ 


I 


,fl2HjO 


X 1 .8 pts at 1 j 
S ol m 4 pl_ 

Sol lu 4 pts 
100 pts Hat 
(Micliel and Ivra 

100 pts HaO dissolve 6 5 pts. NaaHPCL-f- 
12H-0 at 0°; 27.5 pts. at 30°, (Tilden, Chem, 
Soc. 46. 409.) 

Solubility in HjPCL+Aq at 25°. 


1000 s of the solution, mols 



100.5' 

101 

101.5 
102 

102.5 
103 

103.5 


+HiO. Transition point, 95.2°. (Shiomi.) 

+2H 2 0. Transition point, 48.35°. (D’Ans 
and Schreiner); 48° (Shiomi); 48.3° (Menzies 
and Humpherv). 

+7H a O, Not efflorescent. Sol. m II a O 
with absorption of heat. 

Sol. in 8 pts, H a O at 23°. (Neese, J. B. 
1863. 181.) 

Transition point. 35.4° (D’Ans and 
Schreiner); 36.45° (Shiomi); 35.2° (Menzies 
and Humphery). 


Melts in crystal water below 100°, and 
easily forms supersaturated solutions. (Gay- 
Lussac ) 

Melts in crystal H 2 0 at 34 0° (Persoz), 35° 
(Kopp), 40-41° (Mulder). 

Melts m crystal H 2 0 at 35°. (Tilden, 
Chem, Soc 45. 409 ) 

Supersaturated solutions are brought to 
crystallization by addition of a crystal of 
Na2HP04+12H 2 0 or an isomorphous sub- 
stance as Na»HAs04-f I2H2O. (Thomson, 
Chem. Soc. 35. 200.) 

Insol in alcohol 

Sodium^rfihydrogen phosphate, NaH 2 P04-(- 

Very sol. in H a O Insol in alcohol 
(Gialiam.) 

+2H 2 0 Unchanged on air Very sol, in 
H s O, and solubility increases rapidly with the 
temperature. (Jolv and Dufet, C R. 102. 
1391.) 
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100 pts. H 2 0 dissolve 59.9 pte at 0°; 84.6 
pts at 18°. (Joly and Dufet.) 

Solubility of NaH 2 PO, in H 2 0 at t°. 

G. of anydrous NaH a P0 4 in 100 g H a O. 
Solid phase; NaH a P0 4 +2H a 0. 


10 0 

15.0 

20.0 
25 0 
26.0 
27.0 


57 86 
59 08 
61 47 
63 82 
69 87 
76 72 
85 21 
94 63 
96 73 


28 0 

30.0 
31 0 
33 0 

34.0 


101 71 
106 45 
108.93 
114.31 
117 14 
120 44 
126 76 
138.16 
110.83 


40 8°; transition pomt. 
Solid phase; NaH a P0 4 +H a O. 


142.55 
143 83 
148 20 
158 61 


170 85 
173.23 
175.81 


57.4°; transition point. 
Solid phase; NaH 2 P0 4 . 


177 24 
179 33 
181.35 
184 99 


190 24 
207 29 
226 31 


(Imadzu, Chem. Soo. 1912, 38. 359.) 
Solubility in H 3 P0 4 +Aq at 25°. 


In 1000 g of the solution, mole. 


+711,0. (Salzer, Arch Pharm 1804, 232. 
365.) 

+7MH s O. (Joulie) 

Sodium orthophosphate acid, NaK 2 P0 4 , 
HjP0 4 . 

Hygroscopic. Dccomp by alcohol 
(Stauaenmaier, Z. anorg. 1894, 6.' 395 ) 

Solubility of NaH 2 P0 4 , H 3 P0 4 in H„0 at t°. 


+41 
51 7 
79 7 


34 16 
56 66 

80 46 

81 82 
83 68 

87 48 

88 66 

91 47 

92 67 
95 79 
97 99 

100 


Solubility in anhydrous H t P0 4 . 


% NalliPOi, HaPOi 


52 72 
69 59 
77 55 
81 71 
87 20 


(Parravano and Mieh ) 



(D'Ans and Sohremer, Z. phys. Ch. 1910, 75. 
101 .) 


TVisodium ^hydrogen phosphate, 
Na 3 H 3 (P0 4 ) 2 . 

MNot hydroscopic Sol. in H 2 0 in all pro- 
portions " (Joulie, C. R. 1902, 134. 604 ) 
+11+ERO. Sol. in H a O. (Filhol and 
Senderens, C. R 93. 388.) 


+H a O. Very dehquescont.. (Salzer, Arch. 
Pharm 1894,232.369.) 

Sodium pyrophosphate, Na 4 P 2 0 7 , and 
+10H a O 

Less sol m H 2 0 than sodium hydrogen 
orthophosphate. (Clark, Ed. J. Sci. 7. 298.) 

100 pts. H?0 dissolve (a) pts. Na 4 P a C>7, (b) 
pts Na 4 P a O7+10H 2 O at: 

0° 10° 20° 30° 40° 50° 

a. 3.16 3 95 6 23 9.95 13 50 17.45 

b 5 41 6 81 10.92 18.11 24 97 33.25 

60° 70° 80° 90° 100° 

a 21.83 25 62 30.04 35.11 40.26 

b. 44 07 52.11 63.40 77.47 93.11 

(Poggialp.) 


Sol. in H»S0 4 (Walden, Z. anorg. 1902, 
[29.384.) 
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Crystallizes unchanged from NHjCl+Aq 
(Winkler;, or cone. NH.,OH+Aq (Uolsmann.) 

Deeomp into orthophosphate by heating 
with H 0 SO 4 . HOI, HCsHjOj, or H.,PO,+Aq. 

Insol, in liquid NI1 3 . (Franklin, Am Ch. 
J, 1898, 20. 829 ) 

Iiibol. m alcohol Insol. in methyl acetate. 
(Nauinaun, B. 1009, 42. 3790.) 

Sodium hydrogen pyj ophosphate, Na a II a P a 0 7 
Deeomp. by II«0. Sol 111 II 2 0 containing I 
HCjHjOs without, deeomp (Bayer, J. pi 
106. 501.) 

SI. sol. in alcohol. Much more sol m H s O 
than NaII a P0 4 . 

+6H-.0, (ltaminelsberg, B A. B. 1883. 
21 ) 

100 g. sat. solution contain 14 95 g. 
Na a H a P a 0 7 at 18°. (Giran, ch. 1902, (7) 
30. 249.) 

NnllaPAE. Very hydioscopie. (Salzer, 
Arch. Pliarni 1894, 232. 309 ) 

100 g. sat. solution contain 62 7 g. at 18°. 
(Giran, A. oh, 1902, (7) 30. 249.) 

NaAIPsOj+HjO. Sol, 111 3 pts. H s O. 
(Salzer, Aicli. Phann 1894, 232. 360 ) 
+0HjO. 100 g. sat. solution contain 28.17 
g. NajHPjO? at 18°. (Giran.) 

Sodium (e/raphosphate, Na<;P(0,j. 

Slowly sol, in 2 pts. cold H a O. Easily 
deeomp 

+lSH a O (Uelsmann.) 


Sodium rfrfcaphosphate, NauPuOu. 

Sol. in HjO. (Fleitmann and Ilenneberg, 
A. 65. 333.) 

Sodium strontium diwie(«phosphate, 

NajSi ( PaO s )s+4H a O, 

As the NaBa comp. (Glatzel, Disseit. 

1880.) 

Sodium strontium fj-imefaphosphate, 
NaSrP s O»+3HjO. 

Easily sol. in H a O and acids. (Fleitmann, 
A. 66. 315 ) 


Sodium Btrontium pyrophosphate (?). 

SI. sol. in H a O. Insol. in Na 4 P a 0 7 +Aq. 
(Baer, Pogg 75. 166.) 

Easily sol. in HCl+Aq, or HNO,+Aq. 
Sol. in NH 4 OH+Aq. 


Sodium thallium pyrophosphate, 

NadTKPjOjhH 6H a O =Na(TlP s 0 7 ), 
Na 4 P a 0 7 +6H a 0 

Deeomp. by H a O. (Rosenlicun, B 1915, 
I. 588 ) 

Sodium thorium orftophosphate, 

NaTh,(P0 4 )j. 

Insol. in acids. (Wallroth, Bull. Soc. (2) 
39.316) 

Sodium thorium phosphate, Na a O, 4Th0 2 , 
3P a O a . 

Insol. m UNO,, HC1, or aqua regia. (Troost 
and Ouvrard, C R 105. 30 ) 

5Na»0, 2ThO a , 3P a 0 5 . Sol. in HNO,+Aq. 
(T and 0.) 

NmO/ThOj, P a O, (T and O.) 

Sodium thorium pyrophosphate, Na 4 P a 0 7 , 
ThP a 0 7 +2H a 0. 

(Cleve.) 

Sodium tin (stannic) phosphate, NaSn a (P0 4 ) s , 
(Ouvrard, C. R. 111. 177.) 

Na a Sn(P0 4 ) a . (Wunder, J. pr (2) 4. 339.) 
6Na a O, 3SnO a , 4P a 0 6 . (Ouvrard.) 

Sodium titanium phosphate, NaTi a (P 04 )s. 
Insol m acids. (Rose, J B. 1867. 9 ) 
6Na a O, TiO a , 4P a O a . (Ouvrard, C. R, 111. 
177.) 

Sodium uranium phosphate, UO a ,Na a O, P a O t . 

Easily attacked bv acids (Colam, A, ch. 
1907, (8) 12. 137.) 

Sodium uranium metaphosphate, 4U0 a , Na a O, 
3P a O b , 

Insol m boiling HNO« (Colam.) 

Sodium uranium pyro phosphate, 3tIO a , 
6Na a O, 4P,O t 
Sol in acids. (Colam,) 

Sodium uranyl phosphate, Na s O, U0 3 , P a 0 5 . 
(Ouvrard, C R. 110. 1333 ) 

2Na a O, UO,, P a O,. (Ouvrard.) 

Na a O, 5UO,, 2P a 0 6 +3H 2 0. Insol. in H a O; 
deeomp. by acetic acid. (Werther, A. 68. 
312.) 

Sodium uranyl pyrophosphate. 

Very sol. m H a O. (Persoz, A. ch. (3) 20. 
322.) 

Sodium ytterbium pyrophosphate, NaYbP a 0 7 . 
Easily sol. in the strong acids. (Wallroth.) 

Sodium yttrium pyrophosphate, NaYP a 0 7 . 
Sol. in H a O. (Stromeyer.) 

Insol. in H a O. Easily sol. in strong acids. 
(Wallroth.) 
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Sodium zinc /n'me/aphosphate, NasO, 2ZnO, 
3Ps0 6 

Ppt Sol. m HsO. (Pieitmann and Henne- 
berg, A. 65. 304.) 

Sodium zinc ieirametaphosphate, 
Na 2 Zn(P0„) 4 +6H 2 0. 

As If comp (Glatzel, Dissert. 1880.) 

Sodium zinc ortomeiaphosphate, 
NasZn 3 (P0 3 )s 
Insol. m acids. 

Sol. in cone H 2 S0 4 (Tammann, J. pr. 
1892, (2) 46. 420.) 

Sodium zinc orthophosphate, NaZnP0 4 
Difficultly sol in H 2 0 or acetic acid. Easily 
sol. m dil. mineral acids. (Scheffer, A. 146. 
53.) 

2Na 2 0, ZnO, P 2 O s . Insol m HO, sol. in 
dil. acids. (Ouvrard, C. R. 106. 1706 ) 

Sodium zinc pyrophosphate, Na 2 ZnP»Oj. 

Insol. m HO, sol. in dil, acids. (Wall- 
roth.) 

SNa^PA, Zn 2 Pa07+24H 2 0. Very efflores- 
cent. (Pahl.) 

Na 4 PA, Zn 2 P 2 0 7 +2M, 3, 3 and 8H 2 0. 
Insol. m HjO, sol in Na 4 P 2 0 7 +Aq. (Pahl, 
Sv. V A. F, 30, 7. 35.) 

4Na«P 2 07, 5Zn 2 P 2 O 7 -(-20H 2 O. Insol. in 
H 2 0. (Pahl.) 

Na 4 P 2 0 7 , 4Zn 2 P s 0 7 +12H 2 0. SI sol. m 
IIjO (Pahl.) 

Sodium zirconium phosphate, Na t O, 4Zr0 2 , 
3 P 2 0 6 = NaZrs (PO <) j. 

Insol. in acids or aqua regia. (Troost and 
Ouvrard, C R. 106. 30 ) 

6Na 2 0, 3Zr0 2 , 4P 2 0 6 Sol. in acids. (T. 
and O.) 

4Na 2 0, Zr0 2 , 2P 2 O s . Sol. m aoids. (T. and 

O.) 


100 pts. H 2 0 dissolve, at 25°, 12 pts. salt 
and form solution of 1.0329 sp. gr.; at 70°, 
57.6 pts, salt and form solution of 1.1091 sp. 
gr. (Briegleb, A. 97. 95 ) 

2Na a P0 4 , NaF+lOHsO, and 22 H 2 Q. .Sol 
in HjO. (Baumgarten, J. B. 1866. 219.) 

Sodium phosphate stannate, 

4Na 2 P0 4 , Na 2 Sn0 3 +4SH 2 0. 

(Prandtl, B. 1907, 40. 2132.) 


Sodium phosphate titanate, 

Na 2 0, TiO», P 2 0 6 -(-3H 2 0 
Hygroscopic. (Mazzuchelli and Pantan- 
elli, C C. 1909, II. 420.) 

Sodium phosphate vanadate. 

See Phosphovanadate, sodium. 

Strontium monometophosphate, Sr(P0 3 ) 2 . 

Insol. m HO and acids Not decomp, by 
alkali carbonates +Aq. CMaddrell, A. 61. 61.) 

Strontium he camrtopkosphate . 

Nearly insol. in HO; easily sol. in acids. 
(Ludert, Z anorg. 5. 15.) 

Strontium orthophosphate, basic, Sr(OH) 2l 
Sr.(P0 4 ) 2 

(Woyczynski, Z. anorg. 1894, 6. 311.) 

Strontium orthophosphate, Sr 3 (P0 4 ) 2 , 

Insol in HO. Sol m HCl+Aq (Erlen- 
meyer, J. B. 1867. 145.) 

Strontium hydrogen phosphate, SrHP0 4 . 

Insol. in HsO. Sol in HP0 4 , HC1, or 
HN0 3 +Aq. (Vauquelui.) Easily sol m 
cold ammonium nitrate, chloride, or suc- 
cinate+Aq, but is partly precipitated by a 
little NHOH+Aq (Brett ) 

Sol in boiling NHCl-fAq. (Fuchs, 1884.) 
Sol in Na citrate+Aq (Spiller.) 

Partly decomp, by boiling Na 2 C0 3 , and 
If 2 C0 3 +Aq. (Dulong.) 

SiH 4 (P0 4 ) 3 -)-2H 2 0 Decomp by treating 
with HO, leaving 4.29%SrHP0 4 CBarthe.) 

Strontium phosphate, acid, H s O, 2SrO, 
3PsO,-l-!cH £ 0. 

Entirely sol. in HsO (Bavtlie, C. R. 114. 
1267.) 

Strontium pyrophosphate, Sr 2 P 2 07+Hs0. 

Somewhat sol. in H 2 0. Easily sol in HC1 
or HNOs+Aq. Insol m HC 2 H a 0 2 or 
NarPA+Aq, (Schwarzenberg, A 65. 144.) 

+2)4H0 (Knorre and Oppelt, B. 21. 
773.) 

tte, 


Ppt. (Knorre and Oppelt, B. 21 772 ) 
SiHsPsO,, 3SrsP 2 07+H 2 0, and +2HO. 
(Knorre and Oppelt.) 

Sr 9 H(Ps07)«+3H 2 0, and +12HO. 

Ppt (Pahl, Gm. -If. 2, 2. 172 ) 
Sri»Hs(P 2 07) m +5HsO, +18HO and 
+20HO. 

Insol in Sr(N0 3 )AAq or Na 4 PsO r +Aq. 
fPahl, Gm -If. 2, 2. 171.) 


(Colani, C. R. 1909, 149. 209.) 
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Strontium uranium metophosphate, 

U0 2 , SiO, P a 0 5 . 

(Coluni, A. ch. 1007, (S) 12. 141.) 

Strontium uranyl phosphate. 

SrO, 411),, 2P*Os+21HjO 
(Blinkoff, Dissmt 1900.) 

2SrO, 5U0 3 , 2POt+24H s O. As Ba 
(Blinkoff.) 


Thallic phosphate, basic, TlsP0 2 7+13H0 
(Rommehberg, W. Ann 16. (394 ) 
T] 6 P 4 0, 8 +12H 2 0 (R.) 


Thallic phosphate, T1P0 4 +2 Hj 0 
Completely insol. in HO Sol. n 
HNO„ and (111. HCl+Aq. OVlllm.) 


Thorium metophosphate, Th(PO s ) 4 . 

Insol in H,0 (Troost, C R 101. 210.) 


Strontium phosphate chloride, 3Sr 3 (P0 4 ) 2 , 
SrCb. 

Strontium apatite Insol. m HO. (De- 
ville and Caron ) 

Tellurium phosphate (V). 
rnsol, in HO- (Berzelius ) 


Thorium me/aphosphate, Th0 2 , 2POs. 

Insol in acids. (Johnsson, B. 22. 976 ) 

Thorium ort/iophosphate, Th 3 (P0i) 4 +4H 2 0. 

Iusnl in HO and phosphoric and (Ber- 
zelius); alsi acotic acid (Cleve.) 

Sol m HCI, and HN0 3 +Aq. (Cleve ) 


Thallous wrtcphosphate, T1P0 3 . 
Two modifications: 
a. Difficultly sol. in HO. 

/S, Extremely easily sol m II.O. 


(Lamy ) 


Thallous orthophosphate, T1 3 P0 4 . 

I pt is sol, in 201 2 pts HO at 15°, and 149 
pts boiling HO; sol in HNO a +Aq. 
(Crookes.) SI sol in HC 2 HO*+Aq Very 
easily sol, in solutions of NH t salts (Car- 
stanjen.) Insol. m alnohol (Lamy) 


Thorium hydrogen phosphate, TliH 2 (P0 4 ) 2 + 
HO. 

Precipitate 

Thorium pyiophosphate, TI1PO7+2HO. 

Precipitate. Insol. in H a O. Sol. in great 
excess of pyrophosphorie acid or sodium pyio- 
phosphate-r-Aq. (Cleve.) 

Thorium phosphate bromide. 

See Bromophosphate, thorium. 


Thallous hydrogen phosphate, TLHP0 4 . 

Anhydrous Much less sol m HO than 
the hydious salt, but easily sol in a solution 
of the hydrous salt (Lamy ) 

+)5HO, Easily sol in HO Insol m 
alcohol (Lamy.) 

Composition is HTLPOi, 2H 2 T1P0 4 . 
(Ilammelsberg, W Ann. 16. 694.) 

Thallous Ahydrogen phosphate, TlH.POi 
Very easily sol in HO Insnl in alcohol 
(Ratnmelsberg, B. 3. 278.) 

Trithallous tnhydrogen phosphate, TI 2 HP0 4 , 
2T1H,P0 4 . 

True composition of T1 2 HP0 4 of Lamy 
(Rammelsborg ) 

Thallous pyrophosphate, Tl 4 P 2 0r. 

Sol. in 2.5 pts. HO with slight decomposi- 
tion. (Larnv.) 

+-2HO. More sol in H 2 0 than the above 
salt, with partial decomp. (Lamv.) 

Thallous hydrogen pyrophosphate, II 2 T1 2 P07 

+HO. 

Very sol. in HO. (Lamy.) 

Thaihc^ phosphate, basic, 2Tl a Os, P 2 0 6 -(- 
Iusol. in HO. 


Thorium phosphate chlroide. 

See Chlorophosphate, thorium. 

Tin (stannous) phosphate, 5SnO, 4P06+ 
4HO. 

Insol in HO. (Lensscn, A. 114. 113.) 
Sn 8 (PO,) 2 Insol in H 2 0. Sol. in mineral 
acids. (Kilhn ) 

Insol in NH 4 C1 or NII 4 NOs-|-Aq. Sol. m 
KOH+Aq. 


Tin (stannic) phosphate, 2Sn0 2) P 2 O t -(- 
10IIO. 

Insnl in HO or HNO s +Aq, (Reynoso, J, 
pr. 64. 261.) 

Anhydrous. Insol in acids. (Hautefeuille 
and Margottet, C. R. 102. 1017 ) 


Tin (stannic) phosphate, S 11 PO 7 
Insol in acids. (Hautefeuille and Margot- 
tet, C R 102. 1017 ) 


Tin (stannous) phosphate chloride, 3SnO, 
PO«, SnCL+HO. 

Not deeomp by hot HO. (Lenssen, A. 
114. 113.) 


Titanium phosphate, Ti 2 PO 9 = 2Ti0 2) P 2 0 6 . 

Insnl. in acids. (Hautefeuille and Margot- 
tet, C. R. 102. 1017.) 

(Ouvrard, C R. 111. 177.) 

+3HO. I’pt. Insol. in H 2 0. (Merz.) 
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TiOis, P 2 O 5 . (Knop) Is NaTi a (P0 4 ) 3 
(Wundcr. J. B. 1871. 824 ) 

HaTiPOj. Sol. in HC1, HNO„, HjS0 4 . 

81 sol in H s POi 

Sol in KOH, NH 4 OH, (NH„) 2 C0 3 and 
(NH 4 ) 2 HP04+Aq 

Very si. sol in acetic acid. (Faber, Z. 
anal. 1907, 46. 288.) 


Uranyl pyrophosphate, (U0a) 2 P20 7 +5Hj0. 

Efflorescent, Insol m II2O. Sol. in 
HNO s +Aq, and Na4P a 0 7 +Aq. Insol in 
Na s HP0 4 +Aq. Insol in alcohol or ether. 
(Girard, G R. 34. 22.) 

+4H 2 0. (Casteing, Bull. Soc (2) 34. 20.) 


Uranyl tetraphosphate (7), U0 2 P 4 0 u . 
rjohnsson, B. 22. 978.) 


Uranous metaphosphate, UiP0 3 ) 4 . 

Insol. in HNOs, HC1, or H 2 S0 4 , even 
when hot and cone. (Colam, A. ch. 1907, (8) 
12. 105.) 

Uranic metaphosphate, U a (P0 3 )is 
Insol. in H 2 0 and acids, (Hautefeuille and 
Margottet, C R 96. 849.) 

Uranous orthophosphate, U 3 (P0 4 ) 4 . 

More easily attacked by acids than the pyro 
and meta phosphates, especially by HNOs 
(Colani, A. ch. 1907, 18) 12. 123 ) 


Uranous orthophosphate chloride, 
UC1 4 


U S (P0 4 ) 4 , 


SI sol. in 
HNO s +HCl 
127) 


HCl+Aq Sol. m HNO s and 
(Colani, A. ch. 1907, (8) 12. 


Uranous hydrogen orthophosphate chloride, 
U(HP0 4 ) 2 , UC1 4 

Very si. sol. in H a O. (Aloj% Dissert. 1901.) 

Vanadium phosphate, (V0 2 )H 2 P0 4 +4)/2H20, 
Sol in II ? 0 

See Phosphovanadic acid. 


Uranous hydrogen orthophosphate, UHPO 4 + 
H 2 0. 

Insol. in H2O. Insol. m dll, si sol. in 
cone. HCl+Aq. Decomp, by KOH+Aq, 
not by NH)OH+Aq (Rammelsberg, Pogg 
69.1) 


Uranous pyrophosphate, UP 3 0 7 . 

Insol U1H2O. 

SI sol m mm, acids. (Colani.) 

Uranous phosphate, 2UO a , P 2 O t 
Easily attacked by boilmg HNO t 
(Colam ) 

UO2, P20 s + 5H 2 0. Insol. in H 2 S0 4 and 
in HCl+Aq of medium concentration. Sol. 
in very cono. HCl+Aq. (Aloy, Dissert. 
1901.) 


Vanadium pyrophosphate, 

V 4 (P 2 O 7 )„+30H 2 O. 

Insol. m H 2 0 (Rosenheim, B. 1915, 48. 
590 ) 

Divanadyl phosphate. 

Veiy deliquescent, and sol. in H 2 0, Insol. 
m alcohol (Berzelius.) 

Ytterbium metaphosphate, Yb(P0 3 ) 3 . 

Insol in H a O (Cleve, Z. anorg. 1902, 32. 
149.) 

Ytterbium orthophosphate, YbP0 4 +4^H a 0. 
Ppt. (Cleve ) 

Ytterbium phosphate, Yb 2 0 3 , 2P 2 0 5 +5H 2 0. 
Sol m H 2 0 (Cleve) 


Uranyl metaphosphate, F0 2 (P0 3 ) 2 
(Rammelsberg, BAB 1872. 447.) 

UOs, 2P2O5 Insol. m acids. (Jolmsson, 
B. 22. 976.) 

Uranyl orthophosphate, U0 2 HP0 4 +1)^H 2 0, 
Insol. m H 2 0. 

+3H 2 0 

+4H 2 0. 

+4^H a O Insol. m H s O. Sol. in 67,000 
pts. HC 2 H 3 0 2 +Aq, 50,000 pts. NH 4 C 2 H 3 0 2 + 
Aq, and 300,000 pts of a mixture of the above 
two solutions Sol. in K a CO s or Na 2 C0 3 + 
Aq. (Kitschm, C. N. 27. 199 ) 

Uranyl dihydrogen phosphate, 
U0 j H4(P0 4 )2+3H 2 0. 

Decomp, by H 2 0. Sol m HsPCh+Aq. 
(Werthei, J. pr. 43. 322.) 


Yttrium metaphosphate, Y(PO a ) 3 . 

Insol in II 2 0 or acids (Cleve.) 

Yttrium orthophosphate, YP0 4 , 

Anhydrous. Insol. in H 2 0 or acids after 
ignition. 

Mm Xenohme. Insol. m cone, acids. SI. 
sol m much cone. HCl+Aq, but easily sol. 
therein when first heated with a little HC1+ 
Aq. (Wartha, A. 139. 237.) 

Yttrium hydrogen orthophosphate, Y 2 (HP0 4 ) 3 
Decomp, by boiling with H 3 0 into insol. 
YPO 4 and sol. acid salt. 

Yttrium pyrophosphate, YHP 2 0 7 +3V£H a 0. 

Difficultly sol in acids Decomp, by 
II 2 S04. Sol in Na 4 P 2 0 7 +Aq, (Cleve.) 

2Y 2 O a , 3P a 0 6 . Insol. in acids. (Jolmsson, 
B. 22. 976.) 
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Zinc me/nphosphate. 

Sol in H»0. (Berzelius.) 

Zinc tfime/aphosphate, ZnP 3 O 0 , 

Sol. only in boiling H 2 SO, (Fleitmann, 
Pogg. 78. 350.) 

Not decamp, by boiling Na u S or (NH 4 ) 2 S+ 
Aq. 

+4H a O. Insol, m H.O, but decomp, by 
boiling therewith. (Fleitmann, Pogg 78. 
258.) 

Sol. in 4 pts. Hat) Codc. H«&Oi docomp. 
it easily; other acids act slightly. (Glatzel, 
Dissert. 1880.) 

Difficultly decoinp. by boiling acids 

Zinc inmcfnphosphate, Zn 3 (PO s )o4 9H 2 0. 

■ 1 1. HaO dissolves 0.1 g. at 20'. (Tam- 
mann, J. pr. 1892, (2) 45. 420 ) 

Zinc tebwuetaphosphate, Ziia(PO 3 ) 4 -|-10H 3 O. 

Sol. in 55 pts. H a O. Dccomp. by acids 
only oil boiling (Glatzel, Disseit. 1880.) 

Somewhat sol. in HN0 3 +Aq. Sol m 
boiling HaSOa. (Glatzel.) 

Zinc orthophosphate, Zn 3 (P0 4 )a+4H 3 0. 

Insol, m H a O. Easily sol. in acids, NH 4 OH, 
(NHilaCO,, (NH 4 ) 2 S0 4 , or NH 4 NO s +Aq. 
(Heintz, A. 143. 350.) 

Sol. in NIIaCl+Aq. (Fuchs.) 

Easily sol. m Zn salts+Aq. (Rose,) 

Iusol. m liquid NH 3 . (Franklin, Am. Ch. 
J. 1808, 20. 830 ) 

Min Hopeite 
+6H.O, (Reynoso ) 

Zinc hydrogen phosphate, ZnHP0 4 -f H 2 0 
Insol. in HsO; sol. m H 3 P0 4 +Aq (Gra- 
ham,) 


Nearly insol, in H s O, but deeomp. thereby 
into HjP 0 4 and lOZnO, 4P 3 O 6 +10HaO 
(Demel, R. 12, 1171 ) 

Zinc phosphate, lOZnO, 4P,O s +10H 2 O 
Insol. in H 2 G (Demel, B. 12. 1171.) 

Zinc pyrophosphate, Zn 3 P 3 07+VaH 2 0. 

Ppt. Sol in HsSOj+Aq. Sol. m acids, 
KOH+Aq, NH 4 OH+Aq, (Schwarzenberg, 
A. 65. 151.) 

Sol in Na 4 P 3 07+Aq (Gladstone), and in 
ZnSOi+Aq. (Rose.) 

Iusol. in acetic acid. (Knorre. Z. anorg. 
1900, 24. 389.) 

+5H 2 0, Insol. in HaO. (Paid, J. B, 1873. 
229.) 

Zinc hydrogen pyrophosphate. 

Sol. in HaO. (Paid, Sv. V A. F. 30, 7. 45.) 


Zinc metaphosphate ammonia. 

Ppt. (Bette.) 

: ort/iophosphe __ 

3NH 3 +SH 2 0. 

(Rother, A 143.356) 

OZnO, 3PaO 0 , 8NH a +4H 2 0. (Schweikert, 
A. 145. 517.) 

Zinc pyroohosphate ammonia, 3Zn 2 P 2 0 7 , 
4NH 3 +9H 2 0. 

Ppt. Insol in HaO (Bette.) 


Somewhat sol in acids. (Hermann, J. pr. 
97. 321.) 

Insol in acids. (Paykull, Bull. Soc. (2) 20. 
65.) 


Zirconium pyi ophosphate, Zr(P0 3 ) 2 . 
(Knop, A, 169. 36.) 


Phosphoricovanadicotungstic acid. 


J1W0 3 + 

78H a O. 

Sol m H 3 0, Insol. in alcohol, etlier, CS 2 
and benzene. (Rogers, J Am. Chem. Soc. 
1903, 25. 305.) 

Phosphorimidamide, PN 2 H 3 
(Joanms, C R. 1904, 139. 365 ) 

Phosphorimide, P 2 (NH) 3 . 

Very sol. m ammoniacal solution of NH 4 I 
(Hugot, C. R. 1905, 141. 1236.) 

Phosphomitryl, PON 
See Phosphoryl nitride. 

Phosphorosomolybdic acid, P 2 0 3 , 

24Mo0 3 +63H 2 0. 

(Rosenheim and Pinsker, Z. anoig. 1911, 
70.77) 

Ammonkim phosphorosomolybdate, 

2(NH 4 ) 2 0, 2H 3 PO„, 12MoO,+12^HjO. 
Insol. in cold, slightly sol. in hot HaO. 
(Gibbs, Am. Ch. J, 6. 361.) 

Phosphorosophosphomolybdic acid. 
Ammomum ^pho^sphorosophos^homolyb date, 
3SHa0. a ’ 3 3 ’ 3P “ 6 ’ 72Mo ° 3+ 

Nearly insol. in HaO. (Gibbs.) 
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Phosphorosophosphotungstic acid. 

Potassium phosphorosophosphotungstate, 
6K«0, 2H3PO3, PA, 24WOi+13HjO 
Sol in much boiling H 2 0 ("Gibbs, Am. Ch. 
J 7. 313 ) 

Phosphorosotungstic acid. 

Amm onium phosphorosotungstate, 6(NHA 2 0, 
4H 3 P0 3 , 22WO s +25HsO 
SI. sol. in cold H 2 0 

Potassium , 5K 2 0, 16H 3 PO«, 32WO s + 

46H 2 0. 

SI sol. m hot H 2 0. 

Sodium , 2Na 2 0, 8H 3 P0 3 , 22W0 3 + 

35H 2 0 

Nearly insol. in cold, si sol. in hot H 2 0 
(Gibbs, Am Ch J. 7. 313). 

Phosphorous anhydride, P 2 O a 
See Phosphorus inoxide. 

Phosphorous acid, H s POs 
Deliquescent Very sol in H 2 0 

Phosphites. . 

a The neutral alkali phosphites are sol. in 
H 2 0; most of the others are si sol, in II 2 0, 
but sol. in II ? POs+Aq; all are rasol m 
alcohol 

Aluminum phosphite, basic, A1 2 (IIP0 3 ) S . 
A1 2 (OH)o . 

Ppt. (Griitzner, Arch Pharm 1897, 235. 
698.; 

Aluminum phosphite. 

Precipitate. (Rose, Pogg 9. 39 ) 

SI sol. in H a 0. 

Ammonium phosphite, (NH 4 ) 2 HP0 3 +HsO. 

Very deliquescent, and sol. m H 2 0 ("Rose, 
Pogg 9. 28.) 

Sol in 2 pts, cold, and less hot H 2 0. Insol. 
in alcohol (Berzelius.) 

Insol. in acetone. fEidmann, C. C 1899, 
II 1014; Naumann, B 1904, 37. 4328.) 

Ammonium hydrogen phosphite, * 
(NH 4 H)HPO s . 

Very deliquescent, and sol. m H 2 0. 1 pt. 
H a O dissolves 1.71 pts salt at 0°; 1 9 pts. at 
14.5°; and 2 60 pts. at 31° (Amat, G. R. 
106. 809.) 

Ammonium hydroxylamine phosphite, 
NH 4 (NH 3 0H)HP0,. 

Sol. in H 2 0 and abs. alcohol. (Hofmann, 
Z anorg, 1898, 16. 466.) 


Ammonium magnesium phosphite, 
(NH < ) 2 M g3 (PH0 3 ) 1 +16H 2 0 
^Slightly sol. in H s O. (Rammelsbeig, Pogg, 

Antimonyl phosphite, (SbO)II 2 PO s . 

Very sol. in H 2 0 containing HC1. (Grtitz- 
ncr, Arch Pharm. 1897, 235. 694.) 

Barium phosphite, BaHP0 3 . 

100 pts. H 2 0 dissolve 0 25 pt. GJre.) 

Very slightly sol in H 2 0, and decomp, by 
boiling H 2 0, (Dulong ) 

Easily sol. in H 2 0 containing NH4CL 
(Wackenroder, A 41. 315.) 

Sol in H 3 P0 3 +Aq or HC1 +Aq. (Railton.) 

Barlumhydrogen phosphite, Ba 3 H 2 (HPOs)s-|- 

Easily sol in H 2 0, but decomp, by boiling 
therewith. Insol. ni alcohol (Rammelsberg, 
Pogg. 132. 496.) 

Barium dihydrogen phosphite, BaH 2 (HP0 3 ) 2 
+4H 2 0. 

Easily sol in H 2 0. (Rose, Pogg. 9. 215 ) 
+H 2 0. Sol. in H 2 0; decomp by boiling 
II ,0 into a neutral insol , and an acid sol salt. 
(Wurtz, A 58. 66.) 

+2H 2 0 1 Easily sol in H 2 0 (Rammels- 
berg, Pogg. 132. 496.) 

Insol. m alcohol. (Wurtz ) 

Bismuth phosphite, 2 Bi/) 3 , 3P 2 O a . 

Insol in H 2 0 

Bi 2 (HP0„),+3H 2 0. Ppt (Giiltzner, 
Arch Pharm. 1897, 235. 696.) 

Decomp by H 2 S. Not decomp, by KOH 
+Aq. (Vonino, J. pr. 1900, (2) 74. 151.) 

Cadmium phosphite, CdHPO s -f 3ff 3 0. 

Ppt (Rose, Pogg. 9. 41 ) 

Calcium phosphite, CaHP0 3 + a /2H 2 0. 

SI sol m H a O; the aqueous solution is de- 
comp by boiling 

+H 2 0. Sol." in NHA+Aq. (Wacken- 
roder, A, 41, 315 ) 

Insol m alcohol. 

Calcium hydrogen phosphite, CftH 2 iHP0 8 ) 2 -t- 
H.O, 

Sol. in H 2 0. Aqueous solution is decomp, 
by alcohol (Wurtz, A ch (3) 7. 212 ) 

Chromic phosphite. 

Precipitate. Almost insol. m H 2 0 (Rose, 
Pogg 9. 40.) 

Cobaltous phosphite, CoPH0 3 +2H 2 0 
Ppt. SI sol mH 3 0. (Rose) 
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Cupric phosphite, CuHP0j+2H>O. 

Ppt Insol, in II 2 0. CVVurtz, A. eh. (3) 
16. 213 ) 

Didymium phosphite, TJij(IIPOa).i 
Precipitate ( Freriehs and Smith, A. 191. 
331.) 

Glucinum phosphite. 

Precipitate Inso! in H 2 0. (Rose, Pogg 
9. 39) 


Manganous phosphite, MnHPOs+^H/). 

Difficultly sol. in H 3 0, easily in MnClj or 
MnSO.,+ \q (Bose, Pogg. 9. 33.) 

Nickel phosphite, NiHPO s P 3HH a O. 

Ppt SI sol in H»0 

Potassium phosphite, KjHPOa 
Veiy deliquescent Very sol in H 2 0. 
Insol.'m alcohol. (Dulong.) 


Iron (ferrous) phosphite, FeIIP 03 +.tH 2 0 . 

Ppt. Nearly insol m II/). (Rose, Pogg 
9. 35) 

Iron (ferric) phosphite, basic, Fe a (HPOa)s, 
Fe/OH)t 

(Grflfsmer, Arch, Pharm. 1897, 236. 097.) 
Fe/HPOah, Fe(0H) a +5H 2 0 Hydio- 
seopic (Berger, C. R. 1904, 138. 1500 ) 

Iron (ferric) phosphite, Fe 2 ( HPO a ) j +9H 2 0. 
Ppt. Sol. in non uluin+Aq. (Rose) 

Lanthanum phosphite, La 2 (IIPOa) 3 . 
Precipitate. (Smith ) 


Lead phosphite, basic, 4PbO, P 2 03 + 2 H» 0 . 


Lead phosphite, PbHP0 3 , 

Insol. in H 2 0, Very si. sol. in a solution 
of phosphorous acid; easily sol in cold HN0 2 
+Aq. (VVurU.) 


Lead hydrogen phosphite, PbH 4 (PO s ) 2 . 
Deeomp, by H 2 0 (Amat, C. R 110. 901.) 

Lead pyrophosphite, PbH 2 P 2 0 5 . 

Gradually decomp, by H 2 0 into HoPOs and 
PbHP0 3 (Amat, C. R. 110. 903 ) 

Lithium hydrogen phosphite, LiH 2 P0 3 . 

Very sol, m JI 2 0. (Amat, X. eh. (0) 24. 
309.) 


Lithium pyrophosphite, Li 2 H 2 P 2 0 5 . 

Very sol, in H 2 0. (Amat. A. eh. 1891, (0) 
24. 352 ) 


Potassium hydrogen phosphite, (KH)HP0 a 
1 pt II 2 0 dissolves about 1.72 pts. salt at 
20° (Amat C. R. 106 1351.) 

K.HPO 3 , 2H s POs Very sol in H 2 0 
(Worts',. A. 68. 03.) 

Sol in 3 pts. oold, and in less hot H 2 0 
(Fouieroy and Vauquelm ) 


Potassium pyrophosphite, I\cH 2 PiOg. 

Very sol in H 2 0 (Amat. A, oh. (6) 24. 
361.) 


Sodium phosphite, basic, Na 2 HP0 8 , 
NaOH (?) 

Not obtained in puie state (Zimmerman, 
B 7. 290),-Na 8 PO3 (Wislieenus.) 

Does not exist (Amat ) 

Sodium ' phosphite, Na 2 HP03+5H 2 0 
Deliquescent, and veiy sol m H s O. In- 
sol m alcohol 

Correct formula for Na s PO a of Rose and 
Dulong. 

Sodium hydrogen phosphite, (NaH)HPO a + 

24H.0 

0 5(1 pt. salt dissohes in 1 pt. H 2 0 at 0°; 
0 66 pt. at 10°; 193 pts at 42.° (Amat, 
C. R. 106. 1351 ) 

NaoH/HPOaXi+I-IsO. Deliquescent in 
moist air Sol in 2 pts. oold, and about the 
same amt hot H 2 0 SI. sol 111 spirit (Four- 
croy and Vauquehn.) 

Sodium pyrophosphate, Na 2 H 2 P 2 0 5 . 

Very sol. in H 2 0 with gradual deeomp. into 
Na 2 HPO a . (Amat ) 

Strontium phosphite, SrHPCL+l^H/!). 

Difficultly sol. in H-O. Aqueous solution 
deeomp qp heating into a sol. acid salt and 
an in, sol basic salt 


Magnesium phosphite, MgHPO, +3II.O. 
SI. boI. in HA). (Rose, Pogg. 9. 28.) 
Sol. in 400 pts. H«0. (Berzelius.) 
+4H,0. 


Magnesium pyrophosphite, Mg(H 2 PO,) 2 . 

Very sol. in H 2 0 (Amat. A. ch. 1891, (6) 
24. 313.) 


Strontium hydrogen phosphite, SrH/POjJj. ■ 
Very sol inH 2 0, (Amat,, A ch. (6) 24. 312.) 

Thallous hydrogen phosphite, TlH.POj 
Very stil. m tl 2 0. (Amat, A. ch (0)24. S10) 

Thallous pyrophosphite, T1 2 H 2 P 2 0 5 , 
Deliquescent. Very sol. in H 2 0 (Amat ) 
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Tin (stannous) phosphite, SnHPOs 
Ppt Sol in HCl-f-Aq. (Rose, Pogg 9. 
45 ) 

Tin (stannic) phosphite, 2Sn0 2 , P 2 0 3 
Ppt. (Rose, Pogg, 9. 47.) 

Titanium phosphite (?) 

Precipitate (Rose, Pogg. 9. 47 ) 

TJranyl phosphite, (TJ0 S ) 3 H 2 (HP0 3 )4+12H 2 0 
Precipitate (Rammelsberg Pogg. 132. 
500) 


Zinc phosphite, ZnHPOj 
Sol in H 2 0 (Rammelsiierg, Pogg 132. 
4S1 ) 

+2Vpi a O More easily sol in cold than 
warm H 2 0 (Rammelsberg.) 

Zinc phosphite, acid, Zn 2 H 3 P 3 0 8 . 

Sol. in H 2 0. 

+2II 2 0. Sol in H 2 0, (Rammolsberg, 
Pogg 132. 498.) 

Zn 3 H 6 P 6 0„ Sol m TT 2 0 
+3H a 0 Sol m H s 0 (Rammelsberg ) 
Zn a H,P,0,«. Sol. mH,0. 

+H 3 0 Sol in H 2 0. (Rammelsberg.) 

Zirconium phosphite, Zr(PO s ) s +H s O. 

Ppt Nearly insol. in dil. mineral acids 
(Hauser, Z anorg, 1913, 84. 92 ) 

Phosphorous anhydride, P 2 0 3 . 

See Phosphorus inoxide. 

Phosphorus, P. 

(a) Ordinary while phosphorus Insol. in 
H 2 0, but slowly decomp thereby (G. K,); 
very si. sol in PI 2 0. (Berzelius and others ) 
A pure aqueous solution containing 0 1 g. 
P in 500 cc. HjO can be obtained by dissolv- 
ing 0.1 g Pm CS 2 mixed with ether and hot 
alcohol; this solution is poured into 500 cc 
boiling H 2 0 free from air, and the boiling 
continued with stirring until the alcohol, ether 
and CS 2 are boiled off. (Bokorny, Ch. Ztft. 
1896,20.1022) 

100 g H a O sat with P contains 0 0003 g 
P (Stich C C 1903, 1, 1291 ) 

Sol. with decomp m hot cone. HNO s +Aq 
Decomp, by boding caustic alkahes-j-Aq 
Easily sol in SC1 2 , especially if hot. (Woh- 
ler.) 

Sol. m sulphur phosphides. 

' Largely sol in PC1 3 . 

Easily sol. in PC1 6 

Sol. m PBr 3 , Sol in FSClj, easily on warm- 
ing, separating on cooling. (Serullas, A. 
ch. 1829, 42. 25.) 

Sol. m liquid S0 2 (Sestuu, Bull Soc 
1868, (2) 10. 226.) 

Sol. in liquid NH 3 , (Franklin, Am. Ch. 
J. 1898, 20. 828 ) 


Sol. in S 2 C1 2 without foaming. (Nicolardot, 
C R. 1908, 147. 1304.) 

Sol. in PS 4 Ch. (Gladstone, A 1850, 74. 
91) 

Sol m 320 pts. cold alcohol of 0 799 sp. gr., 
and in 240 pts. of the same when warm 
Pptd fiom alcoholic solution by H 2 0 (Btlch- 
ner ) 

One gram P dissolves in 1 ounce abs alco- 
hol (Schacht ) 

Sol. in 20 pts. absolute ether at 20° and 
240 pts oidinary ether at 20°. (Bucholz.) 

Sol in 80 pts. absolute ether at 15.5°, and 
240 pts. ordinary ether at 15.5° (Brug- 
natelli, A ch. 24. 73 ) 


Solubility of Pi in 100 g. ether at t°. 


0 

5 

8 


0 4336 
0 62 
0.79 
0 86 

0 9 

1 005 
1 04 
1 121 
1 39 


at 13° 0.7257 
at 19° 0.7187 
0 7283 


1.601 
1.75 
1 8 

1 9984 


(Christomanos, Z. anorg. 1905, 45. 138.) 


Solubility of Pi m 100 g. benzene at t°. 


0 

6 

8 


5 17 

5 75 

6 105 


at 13° 0.8959 

at 19° 0 8912 
at 22° 0 8875 
0 8861 



10.027 j 
(Christomanos.) 
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Sol, to about 1% in acetic acid. (Vulpius, 
Arch. Phmm 1878, 213. 38.) 

100 g. 90% acetic acid dissolve 0.105% P. 
(Stich, Pliarm Ztg. 1903, 48. 343.) 

Sol. m 0.05 pt. CS s iBbttger), 0.125 pt 
(Trommadorf ) 

Alcohol ppts. P from CS 2 solution 
1 lit CS a dissolves 17-18 pts P. (Vogel, 
J B. 1868. 149 ) 

Solubility in CSa at t°. 

(g. per 100 g. of solution.) 


f 1 

G.P« 

1 

G.P, ( 

-10 

31.40 

-2 5 

75 00 

-7 6 

35 85 

0 0 

81 27 

-5 

41 05 

+5 0 

86.30 i 

-3 5 
-3 2 

66.14 

71 72 

+10.0 

89.80 


Very sol. in methylene iodide (Retgers, 
25. anorg. 3. 343.) 

Strong vinegar dissolves P. (Beudct.) 

Sol id considerable amount m stearic acid. 
(Vulpius, Arch Pliarm. (3) 18. 38.) 

Sol. in ethyl chloride, benzoyl chloride, 
stannic chloride, nnd in liquid cyanogen. 

SI. sol, m ethyl nitrite, and wood-spmt 

SI. sol. in acetone, with gradual decomposi- 
tion, 

Insol, m nicotine, and conune 

SI. sol in cold, more sol. in hot benzene. 
(Mansfield.) 

Sol. in 14 pts. hot, and less m cold petro- 
leum from Amiano. (Saussure ) 

SI. sol. in "liquid paraffine ” (Cnsmer, B. 
17. 649.) 

SI. sol. m warm essential oils, as oil of tur- 
pentine, and m the fatty oils. 

Sol. in hot oil of copaiba, separating out or 
cooling 

Sol m hot oil of caraway, aud mandarin 
oil, (Luca.) 

SI. sol. in cold, more sol. in hot caoutchin, 
depositing on cooling. 

Readily sol. m warm, less m cold styrene 

Sol in amluie, and quinoline (Hofmann.) 

SI. sol. in cold creosote. 

Somewhat sol. in fusel oil. 

Easily sol. in valerianic acid, and amyl 
valerate. 

i hexyl alcohol, ethylene chloride, 


100 g, oil of almonds sat with P contain 
1.25 g. (Stich, C. C. 1903, I. 1291.) 

100 g. oleic acid sat. with P contain l.( 
(Stich.) 

100 g. paraffine sat with P contain 1. g, 
(Stich.) 


Sol. in boiling ROH+Aq. 

The statement of Burgess and Chapman, 
(Chem. Soc. 79. 1235) that, red P is sol. m 
aqueous alcoholic alkah is incorrect. Both 
ordinary crystalline and amorphous red P mb 
msol in aqueous alcoholic alkah. (Micliaehs, 
k 1902, 326. 367.) 

. Insol. m liquid NHs (Hugot, A. ch 1900 
(7) 21, 81); (Franklin, Am. Ch. J. 1898, 20. 
"28.) 

Bright rad variety is sol. m liquid NH 3 at 


Solubility of amorphous bright red P 4 


Initial concentration 0 . 555 0 476 

Final concentration 0 374 0 397 

Length of expt m hours 34 24 


(Buck, Dissert. 1904.) 

Ordinary amorphous I\ is sol. in PBr>. 

A sample prepared by heating bright red 
amorphous P with 94 2% P dissolved by 
heating in PBr s as follows 

%P 0 106 0 121 0.178 

horn's 10 20 42 

A finely pulverized comma cial produot 
containing 98.0% P: 

% P 0 92 0 116 

hours 10 20 

An ordinary commercial product with 
98% P. 

% P 0 056 0 108 

hours 10 42 

(Buck.) 

100 g. PBr» dissolve 0.2601 g. bright red 
phosphorus at 172°; 0 3634 g at 184° 
(Schenk, B. 1902, 35. 353.) 

Insol. in ICOH+Aq. 

Cone. HjS 0 4 does not act upon it in the 
cold, but dissolves easily when hot. 

Insol. m dil,, easily sol, in cone. HNO t + 
Aq with decomposition. > 

Much more sol m HNO s +Aq than ordi- 
nary P. (Pereonnc, C. R. 46. 115.) 

Insol. in methylene iodide (Retgers ) 

Appreciably sol, in isobutyl alcohol. 
(Svedborg.) 

Insol. in CS 2 , alcohol, ether, naphtha, 
ligroine, PC1 3 , etc, 

SI. sol in boiling od of turpentine and 
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other high-boiling liquids, with conversion 
into ordinary phosphorus. 

Insol m oil of turpentine even at 270°. 
(Colson, A. oh. 1908, (8) 14. 554.) 

(c) Crystalline. Insol. in, and not attacked 
by dil HNOs+Aq 
‘Sol. m CS a 

Phosphorus (ubromide, PBr a 
Decomposed by H 2 0, slowly at 8°, but very 
rapidly at 25°. (Lbwig, Pogg. 14. 485 ) 

Sol, in liquid H 2 S (Antony and Magri, 
Gazz. ch. it. 1905, 36. (1) 206.) 

Sol. in AlBra. (Iabekow, Z, anorg. 1913, 
84. 27.) 

Sol. in ether, acetone, CHCla, C fl H e and 
CS 2 . (Christomanos, Z. anorg 1904, 41. 287.) 

Phosphorus peretabromide, PBr s . 

Fumes on air; and is violently deoomp by 


Phosphorus (ri bromide ruthenium bromide, 
RusPbBi'k 

Deoomp by boiling H 2 0. 

Slowly sol, in hot alcohol with decomp. 
Insol m benzene, CC1 4 , ligi-om and cold 
alcohol. (Strecker, B. 1909, 42. 1775 ) 


Phosphorus hromonitride. 

See Nitrogen bromophosphide. 

Phosphorus dichloride, P 2 C1 4 . 

IgDecom^ by H 2 0 (Besson, C. R. 1910, 

Phosphorus trichloride, PC1 3 
Gradually decomp by H»0 
0.11 g. is sol in 100 ccm liquid H 2 S. (An- 
tony, Gazz. ch. it 1905, 35 (1) 206 ) 

Acted upon by liquid NH S . (Franklin, 
Am Ch. J. 1898, 20. 828 ) 

Miscible with CS 2 , C 3 H„, CHC1 S , and 
ether. 

Decomp with alcohol. 

Phosphorus pentachloride, PC1 8 , 

Very deliquescent, and sol. in H a O with 
violent decomp and evolution of heat Sol, 
in liquid HC1 Acted upon by liquid NH S . 
Somewhat sol without decomp, m CS 2 . 
(Schiil, A, 102. 118. (Fr anklin , Am Ch. J. 
1898, 20. 828.) 

Sol. without decomp, in benzoyl chloride. 
(Gerhardt ) 

Sol in oil of turpentine 'with evolution of 


Phosphorus thiophosphoryl bromide, PBr 3 , I 
PSBi's 

Deoomp. by H a O into PSBr 3 . (Miehaelis.) j 

Phosphorus tnbromide ammonia, 3PBr«, 

5NH,. 

Slowly but completely sol with decomp, in 
H a O, (Store: ’s Diet.) 


Monophosphorus 

PtCl 2 . 


platmous 


chloride, PCI,, 


Deliquescent. Sol m H a O with formation 
of chloroplatinophosphoric acid. Similarly 
deoomp. by alcohol. Abundantly sol. m hot 
benzene, toluene, chloroform, or caibon tetra- 
ohlonde, and crystallizes on cooling, (Schfit- 
zenberger, Bull Soo. (2) 17. 482.) 


Phosphorus pentabromide ammonia, PBr 3 , 
(Besson, C. R. 111. 972.) 

Phosphorus monobromotelrachloride, PBrCL. 
Decomp, by H 2 0. (Prinvault, 6. R. 74, 


Phosphorus dzbromoirichloride, PCl s Br 2 . 

Very unstable. (Miehaelis, B. 5. 9.) 

Phosphorus /e/rabromo/nchloride, PClaBr,. | 
Decomp, with H a O. (Geuther.) 

Phosphorus kepiabromodichlonde, PCl 2 Br7. 
•Very unstable. (Prinvault, C. R. 74. 868.) 

Phosphorus oc/obromo/nchloride, PCl«Br a . 
Very easily deoomp. (Miehaelis, B. 5. 9.) 

Phosphorus bromofluoride, PF 3 Br 2 . 

Decomp, violently with H 2 0. (Moissan, 
Bull. Soc. (2) 43. 2.) 


Decomp, by H 2 0 with formation of chloro- 
platinodiphosphoric acid. Similarly decomp, 
by alcohol, Sol. without decomp, m PCf», 
CCL, CIICls, C,H 0 , or C 7 Hs. (Schiitzen- 
bergei.) 

Sol in propyl alcohol with formation of 
the propyl ether of platmochlorophosphor- 
ous acid and HC1. (Pomey, C. R, 104. 364.) 

Phosphorus diplatinous chloride, PClj, 

A. m alcohol, with formation of ether 
(PtCl 2 ) 2 P(OC 2 Hs) 3 (Cochin, C. R. 86. 
1402.) 


Phosphorus platimc chloride, PC1 3 , PtCI 4 . 
(Schhtzenberger.) 


Phosphorus penlachloride platinic chloride, 
PC1 3 , PtCh, or (PCL) s PtCl,. 

Decomp, at once by H a O. (Baudrimont, 
A. ch. (4) 2. 47.) 
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Phosphorus perinchloride selenium tetra- 
chloride, 2PC1 6 , SeCL. 

Sol. in IlaO with decomp tBaudnmont, 
A. ch. (4) 2. 5.) 


Phosphorus chlorofluoride, PC1 2 F 8 

Absorbed by H 2 0 with decomp. Absorbed 
by alcohol or ether (Poulenc, A ch. (6) 24. 
555.) 


Phosphorus b ichloride ruthenium chloride, I 

RuiPiCl,,. 

Slowly decomp, by boiling H 2 0 
Sol. in benzene and CHCL 
SI. sol. m CCh. Insol in ligiorn. (Strecker, 
B. 1009, 42. 1774.) 


Phosphorus chloroiodide, PC1 3 I 2 . 

Decomp by moist an or H 2 0. Sol. m CS 2 , 
(Most, B 13. 2029.) 

Phosphorus chloronitride. 

See Nitrogen chlorophosphide. 


Phosphorus tellurium chloride, PCL, 
2TeCb 

Very deliquescent 

Sol. in II2O. (Metznei , A. ch. 1898, (7) 
15. 203.) 

Phosphorus rieitlnchloride stannic chloride, 
PCL, S11CL 

Very deliquescent. Sol m much HjO with 
evolution of heat, forming SnCl 4 , HC1, and 
HjPn 4 , and soon separates out stannic phos- 
phate. ( Ciusselmann, A. 83. 257 ) 

Phosphorus trichloride titanium chloride, 
PCL, TiCL 

(Bertrand, Bull See (2) 33. 585.) 

Phosphorus pen inchloride titanium chloride, 
PCls, TiCL 

Deliquescent. Decomp. by H s O and alco- 
hol, Sol in ether. SI sol. in PClj (Ttttts- 
chew, A 141. Ill ) 

Completely sol. m dll. acids (Weber ) 
Phosphorus uranium pentnchloride, PC1 5 , 
Decomp with II 2 0. 

Phosphorus prafachloride zirconium chloride, 

Decomp. by H 2 0 with pptn. of Zr phos- 
phate. (Paykull ) 

Phosphorus trichloride ammonia, PCL, 


Phosphorus tnfluoride, PF S . 

Decomp. slowly by H 2 0. (Moissan, Bull. 
Soc (2) 43. 2.) 

Rapidly absorbed by KOH or NaOH+Aq, 
slowly by Ba0 2 H 2 , and K 2 CO s -f-Aq. Ab- 
sorbed by absolute alcohol with decomp. 
(Moissan, C R 99. 055.) 

Phosphorus pentafluoride, PF { . 

Fumes on air. (Thorpe, A 182. 20.) 

Phosphorus pentofluoride ammonia, 2PF t , 
5NH 8 

(Moissan, C. R. 101. 1490.) 

Phosphorus pepztofluoride nitrogen peroxide. 
Decomp. by H 2 0. (Tassel, C. R. 110. 1264 


Phosphorus fluobromide. 

See Phosphorus bromofluoride. 


Phosphorus fluochloride. 

See Phosphorus chlorofluoride. 


Phosphorus subiodide, P4I. 

Sol. in dil. HNOj and in alkalies +Aq. 
(Bouloucli, C R. 1905, 141. 257.) 


Phosphorus diiodide, P 2 I 4 
Decomp by H 2 0 Sol m CS 2 . (Coren- 
winder, A. ch. (3) 30. 242.) 

0.09 g. is sol. in 100 com, liquid H 2 S (An- 
tony, C C. 1906, 1 1692.) 


Insol as such in H a O, but slowly decomp. 
by boiling H 2 0, More easily sol. with de- 
camp in acids. Sol. with decomp. by boiling 
with KOH or NaOH-f-Aq. (Berzelius.) 


Phosphorus pen/ochlonde ammonia, PCl t , 

5NH S 


Properties us 
PCL, 8NH3. 
C. R. 111. 972.) 


PCL, 5NH„. 
SI. decomp. on 


(Berzelius.) 
air. (Besson, : 


Phosphorus ^pratachloride tungsten tnoxide, 
(Persoz and Bloeh, C. R. 28. 389.) J 

Phosphorus chlorohromide. 

>See Phosphorus bromochloride. 


Phosphorus triiodide, PI 8 . 

Very deliquescent. Decomp, in moist air 
and by H 2 0. (Corenwinder, A oh. (3) 30. 
242) 

Very sol. m CS 2 . 

Phosphorus penlaiodide, PI S (?). 

(Hampton, C. N. 42. 180.) 

Phosphorus iodosulphide. 

| See Phosphorus sulphoiodlde. 

Phosphorus nitride, P a N s , 
th decomp by long boiling 

Completely rasol. in any solvent (Stock, 
[B 1903,36.317.) 
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Phosphorus suboxide, P,0. 

Unchanged in dry, gradually oxidized in 
moist an' Insol. m H 2 0, alcohol, ether, and 
oils, not acted on by HCl+Aq; oxidized by 
HNO s or H 2 S0 4 . (Marchand, J pi. 13. 442 ) 

SI sol m H a O. (le Verner, A. 27. 167.) 

Forms hydrate P4O, 2I1 2 0, which gives up 
its H 2 0 when dried 

Two modifications (a) decomp, slowly by 
H 2 0 or alkalies, (b) not decomp, by H 2 0 or 
alkalies. (Reirutzer and Goldschmidt, B. 13. 
847) 

Is oxyphosphuretted hydrogen (?), 
P,H(OH) (Franke, J. pi. (2) 35. 341.) 


H3P3O. 


Phosphorus oxysulphide. 

See Phosphorus sulphoxide. 

Phosphorus semtselemde, PjSe. 

Decomp, with II 2 0. Insol, in cold, de- 
comp. by boilmg KOH+Aq. Insol m, but 
apparently decomp, by alcohol and ether. 
Easily sol. in CS 2 . (Hahn, J. pi S3. 430.) 


Phosphorus monoselenide, P 2 Se. 

Stable in diy, decomp, in moist air and by 
H 2 0. Insol. m alcohol and ether. Decomp. 
’ v boiling KOH+Aq CS 2 dissolves out P, 
lahn, J. pr. 93. 430 ) 

SI sol. m CS 2 . (Gore, Phil. Mag. (4) 30. 
414 ) 


Insol. in all solvents Decomp, by H 2 0 
Not attacked by non-oxidizmg acids. De- 
comp. by dil alkalies (Gautier, C. R. 76. 
173) 


Phosphorous sesgiuselemde, P 4 Se a . 
t Sol in CC1,; si. sol. in CS 2 . (Meyer, Z. 
auorg. 1902, 30. 258 ) 


P4HO. 

Insol. in nearly all substances. Not at- 
tacked by dilute acids, oxidized by ordinary 
HNO s , and cone HjSOi at 200°. Attacked 
by very dil alkaline solutions. Perhaps 
identical with phosphorus sn&oxide P4O 
(Gautier, C. R. 76. 49 ) 

Phosphorus oxide, P 2 0 
Decomp by heating with H 2 0 at 100°. 
(Besson, C R. 1897, 124. 764 ) 

Phosphorus Inoxide, P,i08(formerly P 2 Oj), 
Dehquesoent, but very slowly dissolved by 
cold HjO to foim H3PO3. Violently decomp 
by hot H 2 0 or alcohol 
Sol without decomp, in ether, carbon disul- 
phide, benzene, or chloroform. (Thorpe and 
Tutton, Chem Soc, 67. 545.) 

Phosphorus fetroxide, P 2 04. 

Very deliquescent. Sol. with evolution of 
heat m H s O. (Thorpe and Fulton, Chem. 
Sod. 49. 833.) 

Phosphorus penlox ide, P 2 0 6 . 

Very deliquescent. Sol. in H 2 0 with great 
evolution of heat, forming II3PO4 
Insol. in liquid NH 3 (Franklin, Am Ch 
J. 1898, 20. 828.) 

Insol. in acetone (Eidmann, C. C. 1899, 
£1. 1014); (Naumann, B 1904, 37. 4329.) 

Phosphorus sulphur oxide, P 2 0 6 , 3SO a = 
(PO) 2 (S04) 3 (phosphoryl sulphate) (?). 
Decomp, by H a O. Sol in cold, more sol. in 
warm S0 3 , (Weber, B. 20. 86.) 

Phosphorus oxy-compounds. 

See under Phosphoryl compounds. 


Phosphorus inselenide, P 2 Se s 
Decomp, by boding H a O and slowly m 
moist air. Easily sol m cold KOH+Aq, 
less easily m M 2 C0 8 +Aq Insol in alcohol, 
ether, and CS 2 . (Halm, J. pi 93. 430.) 

Phosphorus penfaselenide, P 2 Se 6 . 

Slowly deoomp. m moist an or by H 2 0, 
easily by KOH+Aq or alcohol Insol. m 
CS 2 . Sol. m CCL. (Hahn, J. pr. 93. 430.) 

Phosphorus selemdes with M 2 Se. 

See M phosphoselemde, under M. 

Phosphorus semisulphide, P 8 S(?). 

1. Liquid . Not decomp, by, and rnsol, m 
boiled H 2 0. Insol. m alcohol and ether. SI. 
sol m fats and volatile oils; deoomp, by 
alkalies Dissolves P on warming, with 
separation on cooling. Sol m CS 2 

2. Red modification Not attacked at 
first by HNOs+Aq (sp. gr. 1 22), but after 
a time is attacked with the greatest violence. 
Weak acids attack only when hot (Berze- 
lius, A 48. 129 ) 

Existence is doubtful. (Schulze, B 13. 
1862; Isambert, C R. 96. 1628.) 

Phosphorus monosulphide, P 2 S(?) 

1. Ordinary. Same properties as phos- 
phorus semisulphide, 1. 

2. Red modification. Unchanged by air, 
H 2 0, or alcohol. Decomp, by cone KOH+ 
Aq, not by dilute. SI. sol m NH 4 OH+Aq. 
(Berzelius, A. 46. 129.) 

Existence is doubtful (Schulze; Isam- 
bert.) 

Does not exist (Helff, Z. phys. Ch 12. 
206) 

Phosphorus scsffuisulphide, P 4 S 3 . 

Not attacked by cold, slowly by hot H 2 0, 
Cold KOH+Aq dissolves with decomp. 
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Oxidized by HNO # and aqua regia. Sol. in 
alcohol and ether with decomp. Sol, in CS 2 
(100 pts CS» dissolve GO pts. P4S3), PCI3, and 
PSCI3, and in K 2 S or Na 2 S+Aq. (Lemome, 
Bull. Soc. (2) 1. 407.) 

Very sol. m CS 2 . (Rebs, A. 240. 367.) 

Deeomp. by dll. and cone. IvOH+Aq. 

1 pt. P 4 S a is sol. 111 9 pts. CS 2 at— 20°, m 
3,7 pts. CS 2 at 0°; 111 1 pt CS 2 at 17°, in 40 
pts. benzene at 17°, m 9 pts. benzene at 80°; 
in 32 pts. toluene at 17°; in 6.5 pts. toluene at 
111°. (Stock, B. 1910, 43. 156.) 


Phosphorus zme sulphide, ZnP a S 2 . 

Sol. in HCl-fAq with separation of PjS (?). 
(Berzelius, A. 46. 150 ) 

Phosphorus /nsulphide ammonia, P 2 S 3 , 2NHs. 
Decomp, by H a O. (Bineau.) 

Phosphorus penfosulphide ammonia, 

P 2 S t , 0NH a 

Sol. in liquid NHs. (Stock, B. 1903, 36. 
314) 

P 2 S 6 , 7NH,. (Stock.) 


Phosphorus insulphide, P 2 S s . 


(Berzelius, A. 46. 129.) 

Sol. m alcohol and ether. (Lemome) 
Correct formula is PsS« (Isambert, C. R. 
102. 1386.) 

Extremely si. sol. m CS 2 (Rebs, A 246. 
368.) 

Existence doubtful. (Helff, Z. pliys Ch. 

12. 210.) 

Phosphorus sulphide, P4S7. 

SI. sol m CS 2 (Mm, A. 206. 192.) 

Slowly deeomp. by cold, lapidly by hot 
H 2 0. 

Sol. 111 cold alkalies 

1 pt, is sol. in 3500pts. CS 2 at 17°; in 20,000 
pts at 0° (Stock, B 1910, 43. 416 ) 

Phosphorus disulphide, PsSo (formerly P 2 S 4 ) 
Almost insol in CS 2 . (Helff.) 


Deeomp bywatci. (ICekuIA A. 90. 310 ) 
Sol. in M 2 COs+Aq with separation of S. 
=ni in irmr VnOir MR.rmj-An 


Phosphorus sulphobromide. 
See Thiophosphoryl bromide. 

Phosphorus sulphochloride. 

See Thiophosphoryl chloride. 


Phosphorus sulphoiodide, P a SsI. 


SI. sol in C 0 H 9 or CHCls, and 

still less in other or absolute alcohol (Ouv- 
rard, C. R. 116. 1301 ) 

P 2 S 2 I 2 . Easily sol in CS 2 , More easily 
than P 4 S 3 L and less than PI 8 . (Ouvrard, A. 
oh. 1894, (7) 2. 224) 

PsSL Easily deeomp. (Ouvrard.) 

P 4 S 3 IJ. Insol. in H 2 0; sol. m warm ether. 
SI. sol. m benzene, CHCls and glacial acetic 
acid; sol. in toluene and xylene. (Wolter, Ch 
Ztg. 1907, 31. 640.) 

Easdy sol. in CS 2 . SI, sol. in benzene, ether, 
absolute alcohol and CHCls. (Ouvrard, C. R. 
1892, 116. 1301.) 


Phosphorus peninsulphide, P 2 Ss 
Very deliquescent. Deeomp. by H 2 0. 
Very sol, in KOH, NaOH, NHsOn+Aq. 
Sol. in M 2 COs+Aq with separation of S at 
low temp. Decomposes alcohol, acetic acid, 
etc. (KekuM, A. 106. 331.) 

Sol. in CS 2 . (Isambert, C. R. 102. 1386 ) 
Not very sol. m CS 2 . (Rebs, A. 246. 367 ) 
Mpt, 290°; bpt , 513-515° at 760 mm. 
Deeomp. by H 2 0. 

Easily sol. in warm NaOH+Aq. 

1 pt. is sol. in 450 pts. CS 2 at room temp.; 
in 550 pts. at 0°; in 1200 pts. at— 20°. (Stock, 
B. 1910, 43. 1225.) 

Ordinary form. 

Sol. m 195 pts. boiling CS 2 , 

New form. 

Sol. in 32 pts. CS 2 . (Stock, B. 1905, 38. 
2722.) 


Phosphorus persulphide, P 2 S al (?). 

Deeomp. by H 2 0, alkalies, etc. Consists 
of S, and mechanically united P. (Ramme, 
B. 12. 941.) 


Phosphorus sulphides with M s S. 

See M Phosphosulphide, under M. 


Phosphorus sulphoxide, P 4 0 s S4 
Deliquescent. Easily sol. in H 2 0 with de- 
comp. Sol. in 2 pts CS 2 without deeomp. 
Sol. in benzene with deeomp. (Thoipe and 
Tutton, Chem. Soc. 69. 1019.) 

PjOsSs. Slowly deeomp. by H 2 0. Vio- 
lently attacked by finning HNO a . (Besson, 
C. R. 1897, 124. 152.) 

PsSsOs. Deliquescent; sol. in H 2 0 with 
deeomp.; insol. in most solvents. (Stook, "B. 
1913, 46. 1382.) 


Phosphoryl inamide, PO(NH 2 ) s . 

Insol in boiling H 2 0, ICOH+Aq, or dil. 
acids Deeomp by long boiling with HC1 or 
HNOs+Aq. More easily deeomp. with 
aqua regia. Easily sol. in warm ILSO 4 or 
mtrosulphuric acid. (Schiff, A. 101. 300.) 

Does not exist. (Gladstone; Mente, A. 
248. 238.) 


Phosphoryl bromide, POBr a . 

Not miscible with H 2 0, but gradually de- 
comp. m contact with it. Sol. in H 2 SCh, 
ether, oil of turpentine (Gladstone, Phil. 
Mag. (3) 36. 345); in CHCls, CSs (6audri- 
rnont, Bull. Soc. 1861. 118). 
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Easily sol m AsBr s (Walden, Z anorg. 
1002, 29. -374 ) 

Sol. in CCli, and in Co'H a (Oddo, Chem. 
Soc. 1900, 78. (2) 75 ) 

Phosphoryl bromide sulphide. 

See Thiophosphoryl bromide. 

Phosphoryl bromochloride, POCl 2 Br. 

Deeomp by H 2 0 (Menschutkm, A. 139. 
343.) 

Phosphoryl dzbromochloride, POClBr 2 . 

Decomp. by H 2 0. (Geuther, Jena Zeit 
10. 130 ) 


of gas. Insol in boiling nitric or mtro sul- 
phuric acid. (Gerhardt, A oh. (3) 20. 256.) 
Insol in alcohol, oil of turpentine, etc. 

Phosphoryl iodide, P a I 0 Oa (?) 

Sol in HjO, alcohol, and ether. (Burton, 
Am. Ch. J 3. 280.) 

P0 2 I 2 . (Burton.) 

Phosphoryl nitnde, PON 
Insol m H 2 0, acids, or alkalies. (Glad- 
stone, Chem Soc 2. 121.) 

Phosphoryl chlorosulphide, P 2 0 2 SC1 4 . 

Slowly decomp, in contact with H a O. 
(Besson, C. R. 1897, 124. 153.) 


Phosphoryl chloride, POOL 
Very hygroscopic. Sol, in II 2 0 with de- 
comp Insol m most solvents Sol m PC1«. 
(Besson, C. R 1897, 126. 772 ) 

POCU. Decomp by HjO, Not acted ou 
by liquid C0 2 , F, PH„, CS 2 , L Br, Cl, etc. 
Sol, in CCh, C t He, CSj, CHCls and ether. 
(Oddo, Gazz. ch. it 1899, 29. (2) 318; Chem 
Soc. 1900, 78 (2) 74.) 


Phosphoryl thio-compounds. 

See Thiophosphoryl compounds. 

Phosphoselenic acid. 

See Selenophosphonc acid. 

Phosphoselenide, M. 

See under M. 


Phosphoryl boron chloride, POCl„ BC1,. Phosphosilicic acid. 

See Boron phosphoryl chloride. Silicophosphoric acid. 


Phosphoryl stannous chloride, POCI 3 , SnClj. 

Dehquescent. Decomp by H 2 0 (Cassel- 
mann, A. 91. 242.) 

Phosphoryl stannic chloride, POCls, SnCl 4 . 

Deliquescent. Decomp, by H 2 0. (Cassel- 
mann.) 

Phosphoryl titanium chloride, POCls, TiCl 4 . 

Dehquescent, and deoomp. by HsO 
(Weber, Pogg 132. 453.) 


Phosphosilicosovanadicotungstic acid. 

Ammonium phosphosilicosovanadicotung- 
state. 

Exact formula not known. (E. F. Smith, 
J. Am. Chem. Soc. 1903, 26 . 1225 ) 

Phosphosilicovanadic acid, 3SiO a , 2 Vj0 6) 
2P s 0 5 +6H s O. 

Sol. m HsO. (Berzelius ) 


Pyrophosphoryl chloride, P 2 O a Cl 4 . 

Decomp, violently with H 2 0. (Geuther 
and Michaelis, B. 4. 706 ) 

Very sol. in H a O with deoomp.: very 
stable. (Besson, C. R. 1897, 124. 1100.) 


Phosphostannosovanadicotungstic acid. 

Ammonium phosphostannosovanadicotung- 
state. 

Exact formula not known. (E. F. Smith, 
J Am. Chem Soc. 1903, 26. 1226.) 


ifeiaphosphoryl chloride, P0 2 C1 
Decomp, by H z O. (Gustavson.) 
Does not exist. (Michaehs.) 


Phosphosulphide, M. 

See under M. 


Phosphoryl fluoride, POFj 
Absorbed and decomp, at once by H a O or 
alcohol. (Moissan, C. R. 102. 1245.) 

Phosphoryl imidoamide, PN 2 H 3 0 = 
PO(NH)NH 2 . 

Insol. in, H 2 0; gradually deeomp byboihng 
with H s O, more rapidly m presence of KOH 
Insol. m boilmg cone. HCl+Aq. Insol. in 
cold, deeomp. by hot H 2 S0 4 . Moderately 
dil. HjSOi+Aq dissolve^ without evolution 


Phosphosulphuric anhydride, P 2 0 6 , 3SO a . 
Very easily deoomp. (Weber, B. 19. 3190.) 

Phosphotelluric add. 

Ammonium phosphotellurate, 2(NH 4 ) 2 0, 
P 2 O s , TeO„+4H 2 0. 

Easily sol. in H 2 0. (Wemland, Z. anorg. 
1901, 28. 61.) 

4(NH 4 ) 2 0, 3P 2 0j, 2Te0 3 +llH 2 0. Sol. in 
, H 2 0 without deeomp. (Weinland.) 
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Potassium phosphotellurate, 1 5K 2 0, P 2 0 6l 
TbOj. 

+17.5 IIX) Very sol. in H a O 
+4.5 II 2 0 Ppt (Weinland.) 

Rubidium phosphotellurate, l,5Rb a O, P a O s , 
Te0 3 +4.5H a 0 
Ppt. (Weinland.) 

Sodium phosphotellurate, 2Na a O, P a 0 3 , 
2TeOj+9HjO. 

Difficultly sol m cold H 2 0. (Weinland ) 

Phosphothorosovanadicotunstic acid. 

Ammonium phosphothorosovanadicotung- 
state. 

Exact formula not known. (E. P. Smith, 
J. Am. Chem. Soc 1903, 26. 1226.) 

Phosphotitanosovanadicotunstic acid. 

Ammonium phosphotitanosovanadicotung- 
state. 

Formula not known (E F. Smith, J. Am 
Chem. Soc. 1903, 26. 1226 ) 

Phosphotungstic acid, p.0 6 , 12W0 3 + 
42H s O 

Not efflorescent. Sol. m H 2 0, alcohol, and 
ether. (Pechard, C R 110. 754.) 

P 2 O 5 , 16WO 3 +60H 2 O. Very efflorescent 
Sol. in H s O, alcohol, and ether (PAcliaid, 
C R 109. 301,5 

+*HjO = H j P W s O m +ccH«0 (a-phospholu- 
teotungatic acid). Known only m aqueous 
solution. (Ivehrinann, B. 20 . 1808.) 

+4SH,0 =H 3 PW,0 2S +16H 2 0 (a-anhydro- 
phospholuteotungstic acid) . Sol. in its crystal 
ITjO by warmth of the hand; sol. in less than 
V. Pt. H s O. (Kehnnann.) 

Correct composition is represented by 
HsPW 9 0 3 i+9HsO (Kehrmann, Z. auorg. 1. 
422) 

P 2 O s , 20WO 3 +8H 2 O Very efflorescent. 
(Gibbs, B, 10. 1386 ) 

+19H 2 0 — HjiPWioOm+ 8 H s O. Sol. m 

HjO. (Scheibler, B. 6 . 801.) 

+50, and G2H 2 0 Very efflorescent. 
(Pdehard, C. R. 109. 301 ) 

3H 2 0, P 2 0 6 , 21\V0 3 +30II 2 O. Efflores- 
cent. Sol. in 1I 2 0 in nearly every proportion 
P s 0 5 , 22WO.+28ILO =ILPWuO«+ 
18II 2 0. Efflorescent. (Scheibler, B 6 . 801 ) 
Composition is 0H 2 O, 22WO„, P 2 0 3 + , 
4511,0. (Gibbs.) 

HjPO,, 12W0 3 +18H 2 0, or P 2 O t , 24W0 3 + 
39H 2 0. Sol. in H 2 0, alcohol and ether..; 
(Soboleff, Z. anorg. 189(3, 12 . 18 ) 

P 2 0 6 , 24WO 3 +40H a O=6H a O, P,O s , 
24W0 3 +34H a 0, Very efflorescent. Sol. m 
11,0 (Gibbs.) 

+45HjO. 


Solubility in H 2 0 at t° 


16 206 
49 718 
53 64 
86.75 




1.1890 
1 6913 

1 8264 

2 5813 


(Soboleff, Z. anorg. 1896, 12. 31.) 
Solubility in ether at t°, 


81 196 
85 327 
96 017 
101 348 


(Soboleff ) 

+53H a O=6H a O, P 2 0 3 , 24W0 3 +47H 2 0 
Sol 111 H 2 O (Gibbs) 

Sol m ether If an equal vol of ether is 
placed above’a layer of cone aqueous solution 
of acid, oily drops form between the two 
layers, which smk to bottom, forming a third 
layer. The sp. gr. of the latter is 1,525 The 
crystallized acid dissolved m smallest amt, 
ether forms an oil of sp. gr =2 083. Ethereal 
solution is miscible with alcohol, and also 
with a large quantity of H 2 0. (Drechsel, B. 
20 1452) 

+ 6 IH 2 O. Sol in II 2 0. (Gibbs, Proc. 
Am Acad. 16. 116 ) 

Aluminum, ammonium phosphotungstate. 

See Almninicophosphotungstate, ammo- 


Ammonium phosphotungstate, 3(NH,) ,0, 
P 2 O s , 7WOs+Aq, 

SI sol. in cold H a O without decomp. De- 
comp. by hot 1I 2 0. (Kehrmann, Z anorg. 

1892, 1. 438 ) 

2(NH 4 ) a O. P 2 0 6 , 12W0a+5H 2 0. Insol. in 
cold H a O. (Pochard, C. R. 110. 754.) 

6(NH 4 ),0, P 2 0 6 , 16W0 3 +10H,0. Easily 
sol m hot H 2 0. (Pdchard ) 

5(NH<) 2 0, P 2 0 6 , 16W0 3 +a:H a 0 = 

(NH, ) 6 P W#0 2S + zH.O . (Ammonium a-plios- 
pholuteotungstate). SI, sol. m H 2 O. (Kehr- 

m 3(NH 4 ),0, P 2 O 5 , 10WO,+16H 2 O = 
(NH 4 )jPW 8 0 2a +8H 2 0. (Ammonium a-an- 
hydrophospholuteotungstate) Efflorescent. 
Easily sol. in H,0. (Kehrmann ) 

5(NH 4 ),0, P 2 0 4 , 17W0 3 +16H 2 0 Very 
si. sol in cold H a O (Kehrmann, Z. anorg. 
1894, 6. 387.) 

3 (&H 4 ) a O, P a 0 4 . 18W0s+14H 3 0. (Phos- 
pholutestungstate.) (Kehrmann, Z. anorg. 

1893, 4. 140.) 
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3(NH 4 ) 2 0, P 2 O e , 21W0 3 +rH 2 0 Rather 
si, sol. m cold, easily in hot H 2 0 and alcohol. 
Insol m sat NHA+Aq. (Kehrmann and 
Fremkel, B. 25. 1972 ) 

3(NH 4 ) 2 0, 3H 2 0, PA,, 22W0 3 +18H 2 0 
SI. sol. in cold H 2 0 (Gibbs ) 

3(NH 4 )20, 3H a O, P 2 0 6) 24WO 3+2611,0 
Very si sol even in hot H 2 0 (Gibbs, Proc 
Am. Acad. 16. 122 ) 


Calcium phosphotungstate, CaO, 5H a 0, 
lOWOj, P 2 0 6 +3H 2 0. 

Readily sol m H 2 0. (Gibbs, Proc. Am. 
Acad 16. 130.) 

2Ca0, P 2 0 E , I2WO3+I9H2O Efflores- 
cent. Insol m alcohol. (Pochard, C. R 110. 
754) 

2CaO, P 2 0. 20WO 3 +22H a O. Efflores- 
cent (Pdchard, A ch. (6) 22. 233.) 


Ammonium barium a-anhydrophospholuleo- 
tungstate, NH 4 BaPW 8 0 28 +a;H 2 0 = 
(NH 4 ) a O, 2BaO, P 2 O s , 16W0 3 +a;H a 0. 
Sol. 111 H 2 0. (Kehimann.) 


Barium phosphotungstate, 2BaO, P 2 0 8 , 
12W0 b+15H 2 0. 

Very efflorescent Sol m H 2 0; insol. in 
alcohol. (Pochard, C R 110. 754.) 

3BaO, P s O„ 16W0 2 +*H 2 0=Ba s (PW 8 0 26 ) 
+sH 2 0. (Barium a-anhydi'ophospholuteo- 
tungstate). Not efflorescent. Quite diffi- 
cultly sol. in H 2 0. (Kehrmann.) 

2BaO, P 2 0 s , 16WO s +10H 2 O. Efflorescent 
(Pdchard, A, ch (6) 22. 240 ) 

2BaO, 6H 2 0, P s O,, 20WO s + 24H 2 O. Sol 
m HjO (Gibbs, B 10. 1386.) 

6BaO, 2H a O, P 2 O s , 20WO 3 +46H a O. Sol 
111 H a O, (Gibbs, Proc Am Acad 16. 126 ) 
7BaO, P 2 0 6 , 22W0 s + 59H 2 0. Sol. in H„0, 
(Sprerger, J pr (2) 22. 418.) 

+53H 2 0 (Kehrmann, B 24.2335) 

4BaO, 2H 2 0, P 2 O e , 22W0 8 +39H 2 0 Sol. 
m H 2 0 without decomp, (Gibbs ) 

BaO, P 2 0 6 , 24W0 3 +59H 2 0. Sol in H a O. 




!BaO, P 2 0 5 , 24W0 3 + 59H 2 0. Sol m H,0 

^3BaS,P 2 O s , 24WO s +46H i O =3BaO, 3H 2 0, 
P 2 0 6 , 24W0 3 +43H 2 0 Easily sol inhotH 2 0. 
(Gibbs ) 

3BaO, P 2 0„, 24W0 3 +48H 2 0 Sol m H 2 0. 
(Soboleff, Z. anorg 1896, 12. 18.) 

+58H 2 0 Sol m H 2 0. (Sprenger ) 
Efflorescent SI. sol. m ail. BaCl 2 +Aq 
(Kehrmann, Z anorg. 1. 423.) 


Barium potassium phosphotungstate, 5BaO, 
2K a O, P 2 O 5 , 22W0s+48H 2 0. 

Sol. m H 2 0 (Kehrmann and Freinkel, B. 
25. 1968.) 


Barium silver phosphotungstate, 4BaO, 

3 Ag 2 0, P 2 0 6 , 22W0 3 +34H 2 0 
Very si sol. in H 2 0, (Kehimann and 
Fremkel, B 25. 1966.) 


Barium sodium phosphotungstate, 2BaO, 
Na 2 0, P 2 O c , 24W0 3 +46H 2 0. 

Sol. m H 2 0, forming cloudy liquid, which 
cleais up. Solution m HC1 is not cloudy. 
(Brandhorst and Kraut, A. 249. 380.) 


Cadmium phosphotungstate, 2CdO, P 2 0 5 , 
12W0a+13H 2 0. 

SI efflorescent Very sol. in H s O (Po- 
chard, C. R. 110. 754 ) 

Cupric phosphotungstate, 3CuO, 24W0 3 , 
P 2 0 t +58H 2 0. 

Sol m H a O (Sprenger, J pr, (2) 22. 418.) 
2Cu0.P 2 0 8 , 12W0 3 +11H 2 0. Very efflores- 
cent. (Pdchard, C R 110. 754.) 

2CuO, P 2 0 8 . 20WO„+13H 2 O Efflores- 
cent (Pdchaid, A. ch. (6) 22. 235 ) 

Lead phosphotungstate, 2PbO, P 2 0 6 , 12W0 3 

Insol. m cold, sol m boiling H 2 0, (Po- 
chard, C R 110. 754.) 

2PbO, P 2 0 8 , 20WO S +6H 2 0 Sol, in boiling 
H 2 0. (Pdchaid, A. oh (6) 22. 236.) 

Lithium phosphotungstate, Li 2 0, P 2 0 6 , 
12W0 3 +21H S 0. 

Sol in HsO. (Pdohard, C R 110. 754.) 

Magnesium phosphotungstate, 2MgO, P 2 0 8 , 
12WO a 

SI efflorescent. (Pdchard, C R. 110. 754.) 
2MgO, P 2 0 8 , 20WO a +19H a O SI efflores- 
cent. (Pdchard, A. ch. (6) 22. 234 ) 

Mercurous phosphotungstate. 

Insol. in dil HNO„+Aq. (Pdohard, C. R. 
110. 754.) 

Potassium phosphotungstate, K 2 0, P 2 0 8 , 
12W0 3 +9H s 0. 

Insol. in cold, si sol, in hot H 2 0 (Pdchard, 
C R 110.754) 

6K s O, P 2 0 8 , I6WO3 +rll 2 0 = K t PWA» + 
a;H a O. (Potassium a-phospholuteotungstate) . 
Very b 1. sol m cold, more easily m hot H 2 0. 
Sol m cold dil HN0 3 +Aq (Kehrmann.) 

3K a O, P 2 0 6 , 16W0 3 +16H 2 0 =K 3 PW s 0 2 . 
+ 8II2O. (Potassium a-anhydrophospho- 
luteotungstate). Efflorescent. Easily sol. 
in H a O. (Kehrmann.) 

5KaO, P 2 0 6 , 17WOs+21 or 22I+A SI. 
sol. m cold IIoO. (Kehrmann, Z. anorg. 
1894, 6. 387 ) 

3K 2 0, P 2 O t , 18W0 3 +28HA (Duparo 
and Pearce, Bull Soc. Mm 1895,18. 42 ) 
K 2 0, 5H 2 0, P a O», 18WO„+14K 2 0 Very 
si. sol in H 2 0 (Gibbs.) 

6K 2 0, P 2 0 8 , 18WO e +30H a O, and 23H 2 0. 
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The 23HjO salt is more sol. m H„0 than the 
30HjO salt (Gibbs.) 

7KA HaO, PA, 20WO 3 +27 H s O. Sol m 
H»0. (Gibbs, B 10. 1386 ) 

KjO, P 2 0(„ 20WO 3 +5IIaO. Nearly insol 
m H 2 0. (Pochard. A. ch. (6) 22. 231.) 

8KaO, PjOj, 20WO 3 +18HaO. SI. sol. in 
HA (Gibbs) 

3KA P a 0 6 , 21W0„+31H20. Easily sol. 
in cold fi 2 0 or alcohol. Much less sol in very 
dil. HCl+Aq or KCl+Aq. Decomp, by boil- 
ing HA (Kehrmann and Preinkel, B. " 
1971.) 

2K a O, 4H 2 0, PA. 22W0 3 -t-2H 2 0 Veiy 
si. sol. in H 2 0. (Gibbs) 

7K s O, PA, 22W0 3 +31H 2 0 Easily 
ill cold or hot H2O. Insol m alcohol (Kehr- 
mann, B 26. 1966.) 

3KaO, 3H 2 0, PA, 24WO,-|-8, and 14H a O 
Sol in a large amount of HaO with partial de- 
comp. (Gibbs, Proc. Am. Acad 16. 120.) 

Practically insol. in H 2 0. Easily sol. in 
NHaOH, alkalies, or alkali carbonates+Aq. 
(Kehrmann, B. 24. 2329 ) 

6K1O, P s 0,, 24IVO3+ ISII2O. Sol. m HaO. 
(Gibbs, Proc Am. Acad 16. 1.) 

Potassium lead a-phosphohdeotungstate. 

SI. sol. in H2O. (Kehrmann.) 

Silver^phosphotungstate, Ag s O, P a Os, 12WO a 

Ppt Insol in H s O. (Pochard, C. R. 110. 
754.) 

5AgaO, PaOs, 16W0 3 +*Ha0=AgsPW 8 0a» 
+sH s O (Sliver o-phospholuteotungstate). 
Ppt. (Kehrmann.) 

, SAgA P,Os, 16WO,+16HaO =Ag 8 PW 8 0 28 
-(-8HaO (Silver a-anliydrophospholuteo- 
tungstate), Easily sol in H 2 0. (Kehrmann.) 
H AgaO, 24 WO 3, P 3 O t +60HaO. Insol. in 

3AgA 24WO s , PaOs+68H a O. Insol. in 
HaO. (Sprenger, J. pr. (2) 22. 418.) 

Sodium phosphotungstate, 3Na 2 0, P 2 0s, 
7W0j+Aq. 

Sol'in HaO. (Kehrmann, Z. anorg. 1. 437.) 
SNaA llHaO, 2P a 0 5 , 12WO s +26HA = 
Na^iPaWsOn+iSHaO (7). (Scheibler, B 

' 2Na 2 0, PaOs, 12W0 8 +18H S 0. Sol. m 
HaO. Insol. in alcohol. (Pdchard, C R. 110. 
754.) 

5Na 2 0, 14W0 8 , 2PaOs+42H a O. Easily 
sol. in HaO. (Gibts.) y 

w X 4 * 0 *#?* 20WO *i 2II ’° + 19HaO. Sol. in 
H,0. (Gibbs, Am. Ch, J. 1895, 17. 183.) 

Na s O, P,Os, 20WOj+23H,O =Na,0, 7H»0, 
P,O 6j3 2 0 WO 8+ 16HaO. Easily sol. in HaO. 

T _ +26HA SI. efflorescent; very sol. in 
HAineol. in alcohol, (Pdchard 1 , A. ch. (0) 

. 2NajO,P s O,,20WO,+10HsO. Sol.mH a O; 
insol. in alcohol. (Pdchard.) 



+30H a O. (P.) 

3NaaO, P 2 Os, 2OWO8+32H2O As above 

(P.) 

2Na a O, PaOs, 22W0 3 +9H 2 0. Very si. sol 
in HA (Gibbs.) 

3Na 2 0, PA, 24WO a +22H a O. Sol. in H a O. 
(Biandhorst and Kraut, A 249. 379 ) 
+30H 2 O. Sol. in HA (Soboleff, Z 
anorg 1896, 12. 18.) 

+42H 2 0 


Solubihty in II 2 0 at t°. 


(Soboleff, Z anorg. 1896, 12. 31.) 

2Na J 0, 4HaO, 24WO„ PA+23HA 
Readily sol. in HaO. (Gibbs, Proc Am. Acad. 
16. 118.) 

Sp. gi at 20° of solutions of 2Na 2 0, 4H 2 0, 
PaOs, 24WO3+23H2O contaimng 

10.22 20 94 31,13% salt, 

1.085 1 190 1.316 


or, by calculation, a=BP. gr. if % is crystal- 
lized salt, b = sp gr if % is anhydrous salt: 

5 10 15 20 25% salt, 

a 1040 1.084 1.131 1,181 1.237 

b 1.044 1.092 1,143 1 199 1.262 

30 35 40 45 50% salt, 

a 1299 1.370 1 449 1.538 1.640 

b 1 333 1 414 1.507 1,613 1.734 

55 60 64% salt, 

a 1754 1,884 1.098 
b 1.872 

(Biandhorst and Kraut, A. 249. 377.) 

Strontium phosphotungstate, 2SrO, PA, 
12W0 8 +17H S 0. 

Sol. in H 2 0 Insol. m alcohol. (Pdchard, 
C. R. 110. 754 ) ’ 

ThalU«m o phosphotungstate, Tl a O, PaOs, 

Ppt. (Pdchard, C. R. 110. 764.) 


Efflorescent. (Pilchard, C. R. 110. 754.) 
Monowietophosphotungstic acid. 

Ammonium monometophosphotunestate, 
(NHs) 2 0, 2NHsP0 3 , 18W0 8 +11H 2 0. 

. sol. in cold HaO. 
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Orf/iomeiaphosphotungstic acid. 

Potassium sodium orfAometephosphotung- 
state, 2K 2 0. 4Na 2 0, 6NaPO„, 0K,PO 4 , 
22W0 3 +42H 2 0. 

SI. sol. in H 2 0 (Gibbs, Am. Ch. J 7 319 ) 

P?/rophosphotungstic acid. 

Ammomum manganous sodium pj/rophos- 
photungstate, 5(NH 4 ) 2 0, 6MnO, 2Na 2 0, 
2P2O5, 28WO s +48HsO 

Very sol. m cold and m ] 

Am. Ch. J. 1895, 17. 90 ) 

Ammonium sodium w/rophosphotungstate, 
6(NH 4 ) 4 P 2 0 7 , 3Na,P 2 0 7 , 2(NH 4 ) 2 0, 

22W0 8 +31H 2 0. 

Nearly insol. in cold HaO or NELtOH+Aq. 

Sol. m a large amount of hot HaO. 

Manganous sodium pyrophosphotungstate, 
6Na 2 0, 3MnO, P 2 0 6 , 14W0 3 +36HaO. 

Effloiescent in dry air. Sol m H a O and 

can be recryst therefrom. (Gibbs ) 


Potassium pyrophosphotungstate, 9K 4 P 2 0 ; 
22WO s +49HaO. 

Very si. sol. in cold HaO. 

6K4Pa0 7 , 3H4P2O7, 22W0 8 , KaO, H 2 0+ 
42H 2 0. SI. sol, in cold, Sol. m mucn boiling 
HaO. (Gibbs, Am Ch J, 7. 392.) 


Sol. in HaO. 

Composition is vanadium phosphate 
(VO a )HaPOi+4HHaO. (Friedheim, B. 23. 
1531.) 

This is the only "acid” which exists. (F.) 
PaOs, VaO s +14HaO. Sol m H 2 0; can be 
recryst. from dil H 3 P0 4 +Aq. (Ditte, C. R. 
102. 757 ) - 

3Pa0B,2Va0 5 +9H 2 0. SoJ.inHaO. (Ditte) 
Pa0 6 , 3Va0 6 . (Berzelius,) 

3HaO, 7P2O5, 6Va0s+34H 3 0. Sol. m HaO. 
Decomp, by much HaO into — 

6HaO, PaOs, 20VaO 6 +53HaO, Sol. m HaO. 
(Gibbs, Am Ch. J. 7. 209.) 

Ammonium phosphovanadate, (NHdaO, 
PaOj, VaO t +HaO 

SI. sol in cold H 2 0. (Gibbs, Am. Ch. J. 
7. 209.) 

+3H 2 0. Composition is (V0 2 ) (NH 4 )HP0 4 
+HaO (Friedheim.) 

(NH 4 ) a O, P 2 O s , 2V a 0 6 +7Ha0 Easily sol 
m HaO. (Gibbs.) SI, sol. m HjO. (Fried- 


heim) Composition is (NH 4 ) 2 0, V 2 O s , 
4-2(V0 2 )HaP0 4 -)-5HaO (Friedheim ) 
5(NH 4 )aO, 2PaO s , 3VaO s +24H a O. Easily 
sol in H,0 (Ditte, C R. 102. 1019.) Could 
not be obtained (Fnedheim ) 

6fNH 4 )aO, 4PjOt, 2Va0 6 +24Ha0. As 
above. (Ditte) Could not be obtained. 
(Friedheim.) 

7(NH 4 )jO, P 2 0 Sj 12V 3 0 6 +28H 2 0 Easily 
sol in HaO. Composition is 2(NH 4 ) 2 HP0 4 + 
5(NH 4 )aO, 12VaO e -|-25HaO (Friedheim.) 


SI sol. m HaO; decomp, thereby to 7Iv»0, 
12VaO„ Pa0 t +26H,0 
Composition is K 2 0, VaO t -f2(V0a)HaPO 4 
+5HaO. (Friedheim ) 

3K s O, 4P 2 0 6 , 6V 2 0 6 4-21H 2 0. SI sol. in 
HaO. (Gibbs.) 

7K 2 0, PaO s , 12V 3 0 6 +26Ha0. Easily sol 
- . HaO. Composition is 2K 2 HP0 4 +5Ka0, 
12Va0 6 +25Ha0 (Friedheim ) 

2KaO, PaOj, VaOa 
3KaO, 2PaO # , 2V 2 0 6 -h5H 2 0. 

13KaO, 2PaO„, 22VaO»+58HaO. 

15KaO, 2P 2 0 b, 25VaO s -|-76HaO. 

(Friedheim, Z. anorg. 1894, 5. 446 ) 

16KaO, 2PjO s , 27VaO s +57H a O, 

6K 2 0, P 2 Os, llVa0 5 +33Ha0. 

7K 2 0, P 2 0 5 , 13V 2 0 5 -l-38Ha0. 

4K a O, PaOs, 3VaO s +3HaO 
(Friedheim, Z. anorg. 1894, 5. 459-465 ) 

Silver^hosphovanadate, 2Ag 2 0, P 2 0 6 , V.O s -|- 

sol. in cold or hot H a 0. (Gibbs ) 

Phosphovanadicotungstic acid. 

ungstate, 

'pt. (Smith, J. Am. Chem Soc 1902, 24. 

0 'l5(NH 4 )aO. 2PaO t , 6VaOa, 44WO„ + 
106HaO Sol. m HaO. Insol, in alcohol, 
ether or benzene. (Rogers, J. Am. Chem, 
Soc. 1903, 25. 303 ) 

Phosphovanadicovanadiotungstic acid. 

Ammonium phosphovanadicovanadiotung- 
state, 14(NH 4 )jO, 2P 2 O s , 3Y 2 0 s , 7V 2 0 6 , 
27WO s +66HaO. 

Sparingly sol. m cold HaO, Sol. in hot HaO. 
(Rogers, J. Am. Chem. Soe 1903, 25. 309.) 

Phosphovanadicoziiconosotungstic acid. 


Exact formula not known. (K F. Smith, 
J. Am. Chem. Soc. 1903, 25. 1226.) 
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Phosphovanadicovanadic acid. 

Ammonium phosphovanadicovanadate, 

7(NH 4 ) 2 0, 2PA, V0 2 , 18ViOo+50HaO 
Sol. m HaO. (Gibbs, Am. Ch. J. 7. 209 ) 
7(NHi)jO, 14P a O., 16V0 2 , 0V a O 6 +65H a O. 
Decomp, by boilmg with II 3 0 mto — 
5(NH,),0, 10P 2 O., 11Y0 2 , V a 0 5 +41H 2 0. 
Sol. in HaO, (Gibbs) 

Potassium , 5K 2 0, 12P 2 0., 12V0 2l 8V 2 0 6 

+40H 2 O. 

Decomp, by hot H 2 0 mto — 


Insol, m H 2 0. (Gibbs.) 

Phosphovanadiomolybdic acid. 

Ammonium phosphovanadiomolybdate, 
7(NH 4 ) 2 0, 2PaO t , V 2 0 6 , 48MoOa+ 

SI. sol. m cold, somewhat more m hot H 2 0 
with partial dccomp, (Gibbs, Am. Ch. J 6. 
301 ) 

8(NH 4 ) a O, P 2 0 6 , 8V 2 0., 14MoO 8 +50H 2 O. 
Easily sol in hot H 2 0 without decomp. 
(Irlbbs ) 

50H 0 Hj2 °, P2 ° 6 ’ 2 ^ Va0t ’ 21 ^ Mq °3+ 

8(NH 4 )aO, P 2 0 B , 5Y 2 0., 18MoO.+45HaO. 
50HO H,h °’ Fi °‘’ 5MV -° 6 ’ 16 HMoO s + 
S'NHpaO, P a O., 7V 2 0 j, 15MoO 3 +50H,O 
All above compounds are sol. in HaO.' 
(Blum, J. Am. Chem. Soo. 1908, 30. I860.) 

6(NH 4 ) 2 0 PaO., 7VaO., 9MoO,+28HaO 
+33H»0, and +37H 5 0. 

serMMM ^ eClySt ' from Hi0 - (Hmsen , Dis- 
4fNH.)aO, P 2 0., 4VaO., llMoO a + 37H 2 0 
(Jacoby, Dib&ert. 1900.) 

6 /NH 4 )iO PaO., 7VaO. llMoO s +34HaO 
nnd+43H 2 0. (Hinsen, Dissert 1904.) 

SCNHAaO, PaO,, 7VaO., llMoO a +30H 2 0 
(Hinsen.) 

5(NH 4 ),0, P 2 O a , 4VaO,, 12MoO a +39H a O 
l.cc. of solution m H..0 contains 0 2624 a 
of hydrous suit Sp gr of solution at 18° = 
1.0932. (Lahrmann, Dissert. 1904.) 

Q(NH 4 )aO, P 2 0. 4VaO., 12MoO a +24HaO 
Nearly insol. m cold H a O (Lahrmann.) 

JlNUAaO, P 2 0„ 6VaO., 12MoO a +33HaO. 
(Stamm, Dissert 1906.) 

6(NH 4 ) a 0, PaO., 4VaO f , 13MoO a +37HaO 
1 cc of solution sat. at 18° contains 0 1543 g 
hydrous salt and has sp. gr, =1.0900. (Toe- 
genburg, Dissert. 1902.) 

6(NH 4 ) 2 0, PA, 5Y 2 0 6i 13MoO a +29HaO 
1 ce solution sat. at 18° contains 0.2533 g 

r&S$, 


+32IIaO. (Stamm) 

+34HaO, Stamm ) 

6(NH 4 ) 2 0, P 2 0 6 , 4V s O s , 14MoO a +28HaO. 
Easily sol. in fi 2 0 with decomp. (Toggen- 
burg, Dissert 1902.) 

8(JMH 4 ) 2 0, PA, 4VA, 14MoO a +24H a O. 
Decomp, by cold HaO. (Lahrmann. Dissert. 

1904.) 

5(NH 4 )aO, PaO., 3VaO., 5MoO a +39HaO 
1 cc. of solution sat. at 18° contains 0.2446 
g hydrous salt and lias sp. gr =1 144. (Ja- 
coby, Dissert 1900.) 

6(NIL)aO, PaO., 3VaO., 15 MoO„+4lH 2 0 
Extraordinarily easily sol. in H 2 0. (Ja- 
coby.) 

7(NH 4 )a0, PaO., 3 aOs, 18MoO a +31H a O. 
(Schulz Dissert. 1906.) 

6(NH 4 )a0, P 2 0., 3VaO e , 18MoO s +40H 2 O. 
(Schulz.) 

8(NH 4 )aO, PaO,, 5V s O , 73Mo0 8 +26H 3 0. 
+33H 2 0. (Stamm, Dissert 1906.) 

Ammonium barium , 0.5(NH 4 ) 2 O, 

5,5BaO, P 2 0., 6V 4 0b, 8MoO a +38kaO, 
(Hinsen, Dissert. 1904.) 
lo 2(NH 4 ),p, 4BaO, P a O., 7VaO., 10 MoO„+ 
43HaO. SI. sol. m HaO Deoomp. on heating. 
(Toggcnburg, Dissert 1902.) 

^(NHdA 6BaO, PaO., 6VaO., 12MoO a + 
49 HaO. kess sol ip. H 2 0 than NH. oomp. 
(Jacoby, Dissert 1900.) 

SINHOA 4BaO, P a O., 4VaO., 13MoO a + 
37 HaO. Sol. m much hot HaO with dccomp. 
(Toggenburg, Dissert. 1902.) 

n H4 Vo> 4Ba0 ’ 5VaO.. 13MoO a + 
4GHaO (Stamm, Dissert 1906.) 

, 3 NH 4 )aO, 4BaO, P 2 0., 5V 2 0., 13MoO a + 
40HaO (Stamm.) 

3(NH 4 ) 4 0, 3BaO, PA, 4V 2 0., 14MoO a + 
39H.O. (Stamm.) 

2(NH 4 )ap 4BaO, P 2 0„ 3V 0„ 17MoO,+ 
46H 2 0 (Schulz, Dissert 1906.) 

Ammonium potassium , (NH 4 ) 2 0, 6K a 0, 

PaO., 6VaO., 10 MoO a +38HaO. 

(Jacoby, Dissert. 1900.) 

8KjO, P 2 0., 7VaO., llMoO a + 
25H«0. (Jacoby, Disseit 190\) 

)A .<^H 4 )aO 5KaO. PaO,, 6VaO., 12MoO s + 
•I6H2O (Jacoby.) 

(NHdaO, SIvaO PaO,, 5VaO„ 13MoO a + 
+26HaO;+29HaO; +30H a O. SI. sol. in 
cold, more easily in hot H a O (S tamm , 
Dissert, 1906.) ’ 

5KA (NH 4 )aO, PaO., 4VaO., 14MoO a + 
ol 2O (Stamm.) 

(NHOaO, 4KA PaO., 3V 2 0., 15MoO a + 
36HaO. (Jacoby, Dissert 1900.) 

a^n 4)2 S’, 6 ?A. Pi!0e ' 3Va0 »> ISMoOA 
43HaO (Schulz, Dissert. 1906.) 
r «NH)aO KaO, PaO., 2VaO., 20MoOa + 


Barium potassium , 2BaO, 2K 2 0, P 2 0., 

[ 2VaO.,18MoO a +47HaO. ’ ’ 

, (Schulz, Dissert. 1906.) , 
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Potassium phosphovanadiomolybdate, 7K 2 0, 

P 2 0 6 , 7V 2 0 6 , 9Mo0 3 +26H 2 0. 

(Hinsen, Dissert. 1904.) 

6K 2 0, PaOs, 2V 2 0 6 , 20 MoO 3 +53H 2 O. 
(Schulz, Dissert. 1906.) 


K 2 Pt(N0 2 ) 2 Br 4 . Sol in less than 5 pts. 
H 2 0 with decomp. (V6zes.) 

Platichloronitrous acid. 


Phosphovanadiotungstic acid. 

Ammonium phosphovanadiotungstate, 
10(NH 4 ) 2 O, 3P 2 O c , V 2 0 6 , 60WO a + 
OOHjO. 

Nearly msol m cold, si. sol m hot H 2 0 
Sol. m (NH 4 ) 2 HP0 4 +Aq, and m NH,OH+ 
Aq. 

5(NH 4 )aO, P 2 0 6 , 3V 2 0 6j 16WO a +37H a O 
Easily sol m H 2 0 (Gibbs, Am Ch. J 6. 
391.) 

13(NH 4 ) 2 0, 2P 2 O s , 8V 2 0 5 , 34W0 3 +86H 2 0. 
Very sol. in cold and hot HaO 

nsol. in alcohol, ethei, CS 2 , benzene and 
nitrobenzene (Rogers, J Am Chem. Soc 
1903, 26. 299 ) 


Potassium platlchloronitnte, Iv 2 Pt(N0 2 ) 4 Cl 2 . 

Rather si sol. m H.O (Blomstrand J pr. 
(2)3.214) 

Sol in 40 pts cold, and 20 pts. boiling H a O. 
Insol m alcohol SI sol in KC1 or KN0 2 + 
Aq (Vezes, A. eh (6l 29. 183.) 
K a Pt(NO a ) s Cl,. Very sol. in H 2 0. (VSzes ) 
K 2 Pt(N0 2 )Ch+H 2 0. Sol. in H a O with 
deoomp. (V&zes.) 

Platilodonitrous acid. 


Potassium platuodonitrite, K 2 Pt(N0 2 ) 2 I 4 . 

SI. sol in cold, moie easily :n hot II 2 0; de- 
comp by boiling. (V6ze , A ch. (6) 29. 
207 ) 

Ii 2 Pt(N0 2 )Ij, As above (Vezes ) 


Banum >, ISBaO, 3P 2 O t , 2V 2 0 , 60WO 3 

+144H 2 0 

Easily sol in hot H 2 0 with decomp 
(Gibbs, Am Ch J. 6. 391.) 

Potassium- 3K 2 0, P 2 0 6 , V 2 06, 7W0 3 -f- 

uh 2 o 

Sol. in II 2 0. 

8IC 2 0, 3P 2 0s, 4V 2 0j, 18W0 3 +23H 2 0 Sol. 
in hot Ha') with decomp into preceding salt. 
(Gibbs, Am Ch J 6.391) 

Silver , 13Ag a O, 2P a O t , 8V 2 O t , 33WO,+ 

41H 2 0 

Somewhat sol. in H 2 0 
Completely sol. in H 2 0 containing a few 
diops HN0 3 (Rogers, J Am Chem Soc. 
1903, 26. 302 ) 

Phosphovanadiovanadicotungstic acid. 


Platin-. 

See also Pla ino-, plato-, p'at-, and platos-. 

Platindiamine compounds. 

See Chloro-, bromo-, hydroxylo-, iodo-, ni- 
rato-, mtrito-, sulphato-, etc., platinrh amine 
compounds. 

Platin/mmine carbonate, 

Pt(NH 3 )„(C0 3 ) 2 

Ppt. Sol in NaOH+Aq. (Gcddes, J pr, 
(2) 26. 257 ) 

chloride Pt(NH„) 6 CI 4 . 

Sol. in hot H 2 0 < Gerdes ) 

chloroplatinate, Pt(NH a ) Ch, PtCl 4 + 

2H 2 0. 

Very si sol. in H a O. (Gerdes ) 


Banum phosphovanadiovanadicotungstate, 
18BaO, 3P 2 0 6 , V 0 5 , V0 2 , 60WO 3 + 
160H 8 O 

SI. sol m cold, easily sol. m hot H 2 0 
(Gibbs, Am Ch. J. 6. 301.) 

Phosphuretted hydrogen. 

See Hydrogen phosphide. 

Platibromonitrous acid. [ 


nitrate, Pt(NH a )«(NOs)(. 

Easily sol in H 2 0, si sol in HNO a -(-Aq. 
(Gerdes ) 

sulphate, Pt(NII 3 ) 3 (S0 4 ) 2 +H 2 0 

Neai’ly msol in H 2 0 (Gerdes ) 

2'efraplatinamine iodide, Pt 4 (NH a )sIio 
(Blomstrand, B 16. 1469.) 


Potassium platibromomtnte, K 2 Pt(N0 2 ) 4 Br 2 
Rather si. sol. in H 2 0 (Blomstrand, J pr. 
(2) 3. 214.) 

Sol in about 40 pts. cold, and 20 pts. boil- 
ing H s O. Insol. m alcohol. SI sol in KBr or 
KN0 2 +Aq (V6zes, A. oh. (6) 29. 198.) 

KaPt(NOa)sBr s . Sol. in about 6 pts. warm 
H a O with decomp (VtSzes.) 


Oc/oplatinamine iodide, Pt 8 (NH 3 )ioIi8. 
(Blomstrand ) 

Platinic acid. 

Barium platmate, basic (’), 3BaO, 2Pt0 2 . 

Insol m HC 2 H 3 O a +Aq; easily sol. m 
HCl+Aq (Rousseau.) 
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Barium platinate, BaPtOj 
(Rousseau, C R. 109. 144.) 

+II a 0. Insol. in dil. HNO„+Aq; sol in 
warm HCl+Aq. (Topsoe, B. 3. 464.) 

+4H a O Very si. sol m H 2 0, BaO a H 2 , or 
NaOH+Aq. Easily sol. m dil. acids, except 
HC 2 H 3 0 2 , m which it is msol. in the cold, 
but deeomp on heating. (Topso6, l c.) 

Composition is 3BaPtO a , BaCl 2 , PtCl 2 0+ 
4II a O (?). (Johannsen, A. 156. 204.) 


> (?). 

“Herschel’s precipitate.” 

Easily sol. in HCl+Aq, and in HNOj+Aq, 
if freshly pptd. (Hersehel. ' 

Very sol. in HNOs+Aq (IVeiss and 
DSbereiner, A 14. 252 ) 

Composition is CaPtOj PtCl 2 0, CaO+ 
7H s O (?). (Johannsen, A. 166. 204.' 


Potassium platinate. 

Sol. in HaO. (Berzelius ) 

KaO, PtOj+3HjO. Very sol. in H s O. 
(Blondel, A. ch. 1906, (8) 6. 90.) 

KjPt(OH)«. Sol. in HaO: insol. in alcohol. 
(Belluooi, Z, anorg. 1905, 44. 173.) 

Sodium platinate, Na 2 0, 3PtO 2 +0H 2 O. 

Dil acids dissolve out Na a O and leave Pt0 2 . 
Sol, in HNO a +Aq. (Doberemcr, Pogg. 28. 
ISO.) 

NaaO, Pt0 2 +3H a 0. Sol. in HaO. (Blon- 
del.) 

Metaplatinic acid, 5PtO a , 6H a O. 

Insol, in HjO. (Blondel, A. oh. 1906, (8) 
6. 103.) 

Sodium metaplatinate, Na a O, 6Pt0 2 +9H 2 0. 
Insol. in H a O. (Blondel.) 

Platinimolybdic acid, 4H a O, PtO«, lOMoOj 
(Gibbs.) 

Ammonium platinimolybdate, 

8MoOs, 2PtO a , 3(NHi) a O+12H a O. 


Potassium platinimolybdate, 

6()MoO b , PtO a , 10K a O+40H a O. 
So . in hot HjO. (Gibbs.) 

Silver platinimolybdate. 


Sol. in HaO, (Gibbs, Sill. Am. J. (3) 14. 


Platinitungstic acid. 


Sol. m H a O. (Gibbs, B. 10. 1384 ) 

Potassium piatmitungstate, 4K 2 0, PtO a , 
10WO s +9H a O. 

Sol m H a O. (Gibbs.) 

Sodium platinitungstate, 4Na a O, PtO a , 
10WO t +25H a O. 

Sol. in H a O, (Gibbs.) 

5Na 2 0, 7WO s , 2PtO 2 +35H a 0. Sol, in 
HsO. (Gibbs.) 

Is double salt 3Na s O, 7W0 s +2Na 2 Pt0 3 . 
(Rosenheim, B 24. 2397.) 

10WO», PtO a , 4Na 2 0+23H a 0. 

10WO,, PtO a , 6Na s O+28H a O 
20WO«, Pt0 2 , 9Na 2 0+58H 2 0. 

30WOj, 2Pt0 2 , 15Na a O+89H a O. 

30WO a , PtO a , 12Na a O+72H a O. 

All are sol m boiling H a O. (Gibbs, Am. 
Ch. J. 1896, 17. 7+-80 ) 

Platino-. 

See also Plato — . 

Platinochlorophosphoric acid. 

See Chloroplatmophosphoric acid. 

Platinocyanhydric acid, H 2 Pt(CN)4. 
Deliquescent. Very sol m H a O, alcohol, 
id ether. 

Ammonium platinocyanide, (NHiJaPUCNL 
+3H 2 0. 

Very sol. in H 2 0. 

+2H a O. Sol. in 1 pt. H 2 0, and still more 
easily in alcohol. 

+H a O. 

Ammonium hydroxylamine platinocyanide, 
NH 4 (NH 4 0)Pt(CN) 4 +3^H 2 0. 

Sol. in H 2 0. (Scholz, M. Ch. 1. 900.) 


Banum platinocyamde, BaPt(CN) 4 +4H 2 0 
Sol. in 33 pts. H 2 0 at 16°, and in much les 
it 100°. Sol. in alcohol. 

larium potassium platinocyanide, 
BaIv 2 [Pfc(CN) 4] 2 . 

Sol. m H 2 0. 

(Barium rubidium platinocyanide, 
BaRb a [Pt(CN)4]a. 

Sol. inH s O. 
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Cadmium platmocyamde, CdPt(CN) 4 
Ppt Sol. m NH 4 OH+Aq. (Martius, A. 
117. 370 ) 

CdPt(CN)4, 2NH S +H 2 0 (M ) 

Calcium platmocyamde, CaPt(CK) t +5H 2 0 
Veiy sol. m H a O. 

Calcium potassium platinocyanide, 

CaK 2 [Pt(CN) 4 ] 2 . 

Sol. mH.O. 

Cerium platinocyanide, Ce 2 [Pt(CN) 4 ]a+ 
18 HjO. 

Sol. in HjO, 

Cobaltous platinocyanide ammoma, 
CoPt(CN) 4 , 2NH 3 . 

Insol, in H a O, but sol. in hot NH 4 OH+Aq. 
Cupric platinocyanide, CuPtCCNJa+aiHsO 
Ppt. 


Lanthanum platinocyanide, La 2 [Pt(CN') 4 J 3 
+18H 2 0. 

Easily sol. in II a O. (Cleve ) 

Magnesium platinocyanide, MgPt(CN) 4 -|- 
2H a O. 

Solubility m HjO. 

100 g. of the sat. solution contain at: 

90 4° 100° 

44.33 43 96 g. MgPt(CN) 4 

(Buxhoevden, Z anorg 1897, 16. 325.) 
+4H 2 0. 

Solubility in H 2 0. 

100 g. of the sat solution contain at: 
42.2° 40.3° 48.7° 65° 

40 21 39.79 40 75 40 02 g. MgPt(CN) 4 , 

58 1° 69“ 77.8“ 87.4“ 

42 01 43.48 44.88 45.52 g. MgPt(CN) 4 , 

90“ 93“ 

45 59 45.04 g.MgPt(CN) 4 . 

(Buxhoevden.) 


Cupric platinocyanide ammonia, CuPfc(CN) 4 , 
2NH a +H 2 0. 

CuPt(CN) 4 , 4NH 2 . Sol. in H 2 0, alcohol, 
and ether. 


Effloiescent m dry air, Sol in H 2 0. | 
(Cleve.) 

Dysprosium platinocyanide, Dy 2 [Pt(CN) 4 ] 2 + 
2lH a O 

Easily sol. in H 2 0. (Jantsch, B 1911, 44. 
1277.) 


+7H 2 0. Sol. in 3.4 pts. H 2 0 at 16°. 
Easily sol. in alcohol and ether. 

Solubility m H 2 0 

100 g. of the sat. solution contain at 
4 12“ +0 5“ 5 5“ 18 0“ 

24 9 26 33 28 07 31 23 g. MgPt(CN) 4 , 


36 6° 45 0° 46 2“ 

38 36 41 32 41 96 g. MgPt(CN) 4 . 

(Buxhoevden.) 

| Magnesium potassium platinocyanide, 
MgK 2 [Pt(CN) 4 ] 2 +7H 2 0. 

Sol. in H,0. 


Erbium platinocyanide, Er 2 [Pt(CN 4 )] 2 + 
21H S 0 

Sol in H 2 0. (Cleve) 

Gadolinium platinocyanide, 

2Gd(CN)„ 3Pt(CN) s +18H a O. 

Sol. m H s O; decomp, in the ah. (Bene- 
dicks, Z. anorg, 1900, 22. 405.) 

Glucinum platinocyanide, GlPt(CN) 4 . 
(Toozynski, Dissert. 1871.) 

Hydroxylamine platmocyamde, 
(NH 4 0) a Pt(CN) 4 +2H 2 0. 

Deliquescent Very sol. in H a O. (Scholz.) 

Hydroxylamine lithium platinocyanide, 
(NH 4 0)LiPt(CN) 4 +3H 2 0. 

Sol. in H 2 0 

Indium platinocyanide, 

In 2 [Pt(CN) 4 ]s+2H 2 0 

Hydroscopic; sol in H 2 0. (Renz, B. 1901, 
34. 2765 ) 


Mercuric platinocyanide, HgPt(CN) 4 . 

Ppt. 

Mercuric platinocyanide nitrate, 5IIgPt(CN) 4 
Hg(NO 2 ) 2 +10H 2 O. 

Ppt. 

Nickel platinocyanide ammonia, NiPt(CN) 4 , 
2NH,+H 2 0. 

Potassium platinocyanide, K 2 Pt(CN) 4 + 
3K 2 0. 

Extremely efflox-escent SI. sol m cold, 
easily in hot H 2 0. (Willm, B. 19. 960 ) 

Sol in alcohol and ether. 

Potassium sodiumplatinocyanide, K 2 Pt(CN) 4 , 
Na 2 Pt(CN) 4 +0H 2 O. 

Sol. in H 2 0. (Willm, B. 19. 950 ) 

Praseodymium platinocyanide, 

2Pr(CN)s, 3Pt(CN) 2 . 

Sol. m H a O. (Von Scheelc, Z anorg. 1898, 
18.365) 



PLATINOCYANIDE, SAMARIUM 


Samarium platinocyanide, Sm a [Pt(CN 4 )] 3 
+18H a O. 

Sol in 1LO (Cleve.) 

Scandium platinocyanide, Sc a [Pt(CN) 4 ] a 
+ 2 IH 2 O. 

Sol m II /) and msol. 111 alcohol; when 
boiled in alcohol it ir dehydiated. (Crookes, 
Phil. Trans 1010, 210. A, 308 ) 

+ 2 IH 2 O (Orlow, Ch. Z. 1912, 36. 1407.) 

Silver platinocyanide, Ag a Pt(CN) 4 , 

Insol. uH,0. Sol m NH 4 OH+Aq 

Silver^platinocyamde ammoma, Ag a Pfc(CN) 4 , 
Insol. in H„0. Sol m NII 4 OH+Aq. 

Silver platinocyanide bromide. 

See Bromoplatmocyanide, silver. 

Silver platinocyanide chloride. 

See Chloroplatmocyanide, silver. 

Sliver platinocyanide iodide. 

See Iodplatinocyamde, silver. 

Sodium platinocyanide, Na a Pt(CN) 4 -|-3H a O. 

Easily sol in H/) (Willm, Z anorg. 4. 
298.) 

Sol. in alcohol. 

Strontium platinocyanide, SrPt(CN),+5H a O. 
Sol in H a O. 

Thallous platinocyanide, Tl 2 Pt(CN)«. 

Nearly insol m cold, si sol. 111 hot H 2 0 
(Friswefi, Chem. Soc. 24. 461.) 

Thallous platinocyanide carbonate, 

2Tl a Pt(CN) 4 , ThCOa. 

Nearly insol. in oold H 2 0. (F ) 

Thorium platinocyanide, Tli[Pt(CN) 4 l a + 
IGH2U. 

Somewhat difficultly sol m cold, easily in 
hot HjO. (Cleve, Sv. V A. H Bih 2. No. 6.) 

Uranyl platinocyanide, (UO a )Pt(CN) 4 +£lI a O. 

Sol. in H a O. (Lew, Chem. Soc. 1908, 93. 
14S9.) 

Ytterbium platinocyanide, 2Yb(CN) 3 , 
3Pt(CN) a +18H a O 

Easily sol, in H 2 0. (Cleve, Z. anorg. 1902, 
32. 139.) 

Yttrium^ platinocyanide, Y a [Pt(CN) 4 ] a + 

Easily sol. in H a O Insol. in absolute 
alcohol. (Cleve and Hoglund.) 


Zinc platinocyanide ammoma, ZnPt(CN) 4 , 
2NH a +H a O 

Platinonitrous acid. 

See Platomtrous acid. 

Platinoplatmicyanhy dric acid, HPt(CN) 4 
+zH a O. 

Sol m H a O. (Levy, Chem. Soo. 1912, 101. 
1093.) 

Platinoselenocyanhydric acid. 

Potassium platinoselenocyanide, 
K a Pt(SeCN)o. 

Sol. in H a O and alcohol. (Clarke and Dud- 
ley, B. 1878, 11. 1326.) 

Platinoselenostannic acid. 

See unlei Selenostannate, platinum. 

Platinososulphocyanhydric acid, 

II a Pt(SCN)i. 

Known only in aqueous solution, 

Potassium platmososulphocyanide, 
Ii a Pt(SCN) 4 

Permanent Sol in 2 6 pts. H a O at 15°, 
and moie leadily at higher temp. Very sol. 
in warm alcohol. 

Silver — , Ag a Pt(SCN) 4 . 

Insol in H a O Sol. in KSCN+Aq, and 
partly sol in NII 4 OH+Aq. 

Platinosulphocyanhydric acid, 

H a Pt(SCN) 0 . 

Known only m aqueous, and alcoholic solu- 
tions 

Ammonium platinosulphocyamde, 
(NH 4 ) a Pt(SCN)„. 

Sol m H a O and alcohol, 

Barium , BaPt(SCN) e . 

Sol. in H a O and alcohol. 

Ferrous , FePt(SCN) 0 . 

Insol. in H a O or alcohol Not attacked by 
dll. H a S0 4 , HC1, or HNOa+Aq. 

Lead •, PbPt(SCN) a . 

SI. sol. m cold, decomp by hot H a O, Sol. 
m alcohol 

PbPt(SCN)«, PbO. Insol. in H a O or alco- 
hol. Sol in acetic or nitric acids 

Mercurous , Hg a Pt(SCN) 0 . 

Ppt- Insol. in H a O 
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K a Pt(SCN)o 
Sol m 12 pis H 2 0 at 60° Much more 
easily in boiling H 2 0, and still more easily in 
hot alcohol. 

+2H»0. (Miolati and Bellucci, Gazz. 
Ch. it. 1900, 30, II. 592 ) 

Silver , Ag 3 Pt(SCN) B . 

Insol. m U 2 0 oi KaPt(SCN)o+Aq. Sol 
in cold NHiOH+Aq and in KCNS+Aq 

Sodium , Na Pt(SCN),. 

Sol. in H 2 0 and alcohol 

Platinosulphostannic acid. 

See under Sulphostannate, platinum. 

Platinosulphurous acid. 

See Platosulphurous acid. 

Platinum, Pt, 

Not attacked by H2O, H2SO4, HC1, or 
HNOs+Aq Slowly sol m aqua regia, or a 
mixture of HBr and HNO a , but much less 
easily than Au, 

Precipitated Pt is remarkably sol. m 
HCl+Aq in presence of an- (Wilm, B. 1881, 
14. 636.) 

Pure Pt foil is attacked by fuming HC1 
under influence of light, but not in the dark. 
(Berthelot, C R 1904, 138. 1297.) 

Dil. HCl+Aq dissolves 10-15% Pt from 
active Pt black. (Wohler, B 1903,36.3482.) 

Cone. HNOa oxidizes Pt black; Pt sponge, 
less easily; sheet Pt, slightly. (Whhler, 
Dissert. 1901.) 

Pt m presence of Hg is more or less sol. 
in eonc. HNO a (Tarugi, Gazz. oh. it. 1903, 
33, II. 171.) 

Pt vessels are attaoked by evaporating 
HNOa therein (Jaunek and Meyer, Z. 
anorg. 1913, 83. 71.) 

SI sol m cone H»S0 4 , contaimng small 
amounts of mtrogen oxides (Scheurei- 
Kestner, C. R 86. 1082.) 

Pt black, pptd, by formic acid, is easily 
sol m boiling H5SO4. (Deville and Stas, 
Paris, 1878.) 

Thm sheet Pt is attaoked by boiling H2SO4 
contanung K2SO4; 1 sq. om loses 0.01 g. 
in 1 hour and velooity of the reaction is not 
accelerated by addition of HNOa. Pt black 
is completely dissolved under the above con- 
ditions in 50 horns. (Deldpme, C R. 1905, 
141. 1013.) 

Further data on solubility of Pt in H2SO4 
are given by Deldpme. (C R. 1906, 142. 
631.) 

95% H2SO4 dissolves 0.04 g. Pt from com- 
mercial Pt at 250-260° in 28 hours. (Con- 
lov, J. Soc Chem. Ind. 1903, 22. 466.) 

See also Quenessen. (Bull. Soc. 1906, 
(3) 36. 620 ) 


0.0038 g is dissolved by 10 cc. of boiling 
H2SO4 (McCoy, Eighth Inter Cong. App 
Chem 1912.2.) 

HCI+HNO3, so long as they are sufficiently 
lil or the temperature is so low that they 
cannot react on each other, have no action on 
Pt Addition of Cl does not bring about re- 
action, but a few drops of KNO a or ^Oa+Aq 
bi mg about an immediate reactio n . (Millon ) 

Slowly sol in HI+Aq (Deville, C. R 42. 
896 ) 

Cone. H s P0 4 attacks Pt when heated in 
presence of air, but not m its absence. (Hlltt- 
ner. Z. anorg. 1908, 69. 216 ) 

Pt dissolves easily in most acids when they 
contain Ha0 2 . (Fairley, B. 1875, 8. 1600.) 

Slowly sol m boiling FoCls+Aq (Sarnt- 
Piene, C R. 64. 1077.) 

FeCla in acid solution is without influence 
on Pt. (Marie, C. R. 1908, 146. 476.) 

Pt is completely insol. m ICON +Aq. 
(Rbssler, Z. Chem. 1866. 176.) 

Pt is attaoked by boiling cone. KCN +Aq. 
(Deville and Debray, C. R. 82. 241.) 

Solubility of Pt in 10% KCN +Aq is very 
small at ord. temp. (1.4 mg. in 8 days) but 
is considerably greater ip boiling cone, KCN 
+Aq (71 6 mg in 5 hours). (Glaser, Z. 
Elektrochem. 1903, 9. 15.) 

Pt foil is dissolved in boiling KCN+Aq 
(0 030 g. for 1 cc. in 1 horn). Insol, in cold 
KCN+Aq (Brochet and Petit, C. R. 1904, 
C. R 138. 1256.) 

Sol in RbCLI+Aq (Erdmann, Arch 
Pharm 1894,232. 30) 

Insol in liquid NH S . (Gore, Am. Ch J. 
1898, 20. 828.) 

Platinum ammonium compounds. 

1 Data published since the first edition of this 
work have not been included in this edition. 

1 See — 

Platosamine comps., PKjJh* r 

Platosemwftamine comps., 

3 . -NH 3 .NHa.R 

t<: R. 

Platomotiodiamine comps., 
t> ,^NHa.NHa.R 
Pt< NH 3 .R. 

Platodiamine comps., p t<NHa NlI 3 R 


Diplato+amine comps., 
Pt— NHa.NHa.R 

Pt— NH S NH».R 
Bromoplatinamine comps , 
,, -p, -NHa.R 
| Br 2Pt < N Ha.R, 

Chloropldtmamine comps., 
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Chloronitratoplatmamine comps., 

CI(N0 3 )Pt<E. 

Iodoplatinamine comps., I 3 Pt<jJ|j'' R 
Hydroxyloplatmamine comps., 
(OH) a Pt<gg’;| 

Nitratoplatinamine comps., 

(NO, )! pt<gg;\ 

Sulphatoplatin amine comps., 
S0 4 Pt<jJ H ’^ 
platinsem 

fs.NHj.E. 

Bromonitritoplatinsemidiamme comps., 
Br 2 (NO s )PtNH 3 .NH3.R. 

Chloroplatmaemidiamme comps., 
Cl 3 PtNHs.NHs.R. 

Chlorohydroxylomtritoscmdiamine comps., 
CL(OII)(NO a )PtNH 3 .NH 3 .R. 

Chloronitritoplatinsmidiamine comps., 
Cl s (NO a )PtlSriK.NH 3 R. • 


Bromohydroxylopla tinmonodtamine comps. 
Br(OH)Pt<gg 3 ;f Ha,R 


HydroxyloplatinmozwK amine comps., 

mwiPf^NH 3 NH 3 .R 

(OH) a Pt< NHj R 
Bromoplatmdiamine comps., 

■d p. -NH 3 .NH 3 r 

BrjFt< NH s .NH 3 R. 

Bromocarbonatoplatindtamme comps., 
B?/ > [PKNH 3 )R]s 
B romochloroplatindiamine comps., 
BrCiPt(NH 3 ) 4 R a . 

Bromohydroxyloplatlnd? amine comps., 
Br(QH)Pt(NH 3 ) 4 R a . 

Bromonltratoplatindiamine comps., 

Br(N0 3 )Pt(NHi) 4 R 3 . ‘ ’ 

Bromosulphatoplatindiamine comps., 

Br 3 (S0 4 )[Pt(NH 3 ) 4 Rj] 3 . 

Carbonatochioroplatiudiamine comps., 

(CO»)Cl a tPt(NII, 

Carbonatonitratoplatindiamine comps., 

(CO,)(NO,) 1 lPt(NH,)4R a ] 3 . 


Chloroplatindiamine comps., 
Cl 2 Pt(NH s ) 4 R a 

Chlorohydroxyloplatindzartiine comps., 
Cl(OH)(NH 3 ) 4 R a . 

Chloroiodoplatindiamme comps., 
ClIPt(NH a ) 4 R 2 

Cbloromtratoplatindiamme comps., 
Cl(N0 3 )Pt(NH s ) 4 R a . 

Hydroxyloplatmdiamme comps., 
(OH) 2 Pt(NH 3 ) 4 R 2 . 

Hydroxylonitratodzamine comps., 
(0H)(N0 3 )Pt(NH 3 ) 4 R 2 . 

Hydroxylosulphatodiamine comps., 
(0H) 2 S0 4 [Pt(NH 3 ) 4 R 2 ] a 

Iodoplatindiamine comps., I 2 Pt(NH 3 ) 4 R a 

Iodomtritoplatm&aimne comps., 
I(NO a )Pt(NH 3 ) 4 R a . 

Nltratoplatindiamine comps., 

(NO a ) a Pt(NH e ) 4 R 2 . 

Nitritoplatmdzamme comps., 
(N0 2 ) 2 Pt(NH 3 ) 4 R 2 

Sulphatoplatmdiamine comps., 
(S0 4 )Pt(NH 3 ) 4 R a 


I—lt< 


Iododtplatinamin e comps., 
r_ p .<,NH J R 
1 ■ < NHj R 
. NHa.R 
NH a .R 

Bromodiplatmdtamine comps., 

d, p f ^,NH 3 .NH 3 .R 

Bi— Pt < NHjN H,.R 
, t ^NH 3 .NH 3 .R 
4 < NH 3 NH 3 .R. 


Hydroxylodtplatindiamine comps., 
(OH) 2 Pt 2 (NH 3 ),R 4 . 

Iododtplatindiamme comps., 
I a Pt a (NH,) 8 R 4 . 


Nitratodiplatiadiamine comps., 
(N0 3 ) a Pt a (NH 3 ) 3 R 4 . 


Platminamine comps,, 

n p, ^.nh 3 .nh 3 .nh 3 .r 

Kin< NH 3 .NH 3 .NH 3 .R. 
relmplatinamine comps., Pt 4 (NH 3 )sRio 
Octoplatinamme comps., Pt B (NH 3 )i8Ri8. 


Platinum antimonide, PtSb a . 
(Christofle, 1863.) 


Platinum arsenide, Pt 3 As 2 . 

(TivoR, Gazz. ch. it 14. 487.) 

PtAs a . Mm. Sperryhte SI. attaoked by 
aqua regia. (Wells, Sill, Am. J. (3) 37. 67.) 

Platinum arsenic hydroxide (?), PtAsOH. 

Insol. in, and slowly deeomp. by H a O and 
alcohol. Easily decomp, by HCl+Aq; not 
attaoked by HNO,+ Aq. Sol. in aqua regia; 
not attacked by cold cone H 3 S0 4 , but de- 
comp. on heating, - (Tivoli, Gazz. ch it. 14. 
487.) 



PLATINOUS CHLORIDE CARBONYL 


733 


Platinum potassium, azoimide. 

Ppt. Explodes violently oven m aq. solu- 
tion (Curtius, J pr 1898, (2) 68. 304 ) 


Insol in cold cone 
HC1 with decomp. 

" I in KI+Aq. 


HC1. Sol in hot cone. 
(Wbhlcr, B 1909, 4?. 


Platinum boride, Pt 2 B 2 
Very slowly sol. in aqua regia (Martius, 
A. 109. 79.) 

Platinous bromide, PtBr 2 
Insol. m HjO. Sol. m HBr+Aq. SI sol. 
m KBr+Aq. (Topsoe, J. B. 1868. 274.) 

Platinic bromide, PtBr„. 

Not deliquescent, sol. in H 2 0. (Meyer 
and Ztlblm, B 13. 404 ) 

SI. sol. m H 2 0. 100 g. PtBr, + Aq sat. at 
20° contain 0.41 g. PtBr 4 . (Halberstadt, B. 
17. 2962.) 

Easily sol in HBr+Aq, si. sol m HC 2 H 2 0 2 
+Aq. Sol in considerable amount m K or 
NH 4 oxalate -|-Aq 

Very si. sol. in aloohol or ethei, ateo m 
glycerine. (Halberstadt.) 

Platinic hydrogen bromide. 

See Bromoplatinic acid. 

Platinous bromide carbonyl. 

See Carbonyl platinous bromide. 

Platinic bromide with MBr. 

See Bromoplatinate, M. 

Platinum carbide, PtC 2 . 

Hot aqua legia dissolves out nearly all the 
Pt. (Zeise, J pr 20. 209.) 

Platinum carbon disulphide, PtCS 2 . 

See Platinum sulphocarbide. 


Platinic chloride, PtCl 4 . 

Not deliquescent. Very sol. in H 2 0. (Pul- 
Iinger, Chem Soc. 61. 420) 

Sp gr. of aqueous solution containing. 

5 10 15 20 25 % PtCL, 

1 046 1 097 1.153 1 214 1 285 
30 35 40 45 50 % PtCl 4 . 

1 362 1 450 1 546 1 666 1 785 
(Precht, Z. anal 18. 612.) 


Insol m cone H 2 S0 4 . (Dumas.) 

SI sol. in liquid NHs. (Gore, Am Ch J. 
1898, 20 . 828 ) 

Sol. m alcohol and ether; sol in anhydrous 
acetone. (Zeise, A. 33. 34 ) 

Insol in ether. (Willstatter, B. 1903, 36. 
1830) 

SI sol. m methyl acetate. (Naumann, B. 
1909, 42 . 3790 ) 

Sol. in acetone. (Eidmann, C. C. 1869 , 
II. 1014: Naumann, B 1904, 37. 4328.) 

+H 2 0. Sol. in HjO. (Gutbier ana Hein- 
rich, Z. anorg. 1913, 81. 378 ) 

+4H 2 0. Sol. m HaO. (Pigeon, C. R. 
1891, 112 . 792 ) 

+5H 2 0 Not deliquescent. Sol. inH 2 Oor 
HCl+Aq. 

Composition is probably H 2 PtCl 4 0+4H 2 0. 
(Norton, J. pr. 110 . 469.) 

+7H 2 0. Sol in H 2 0. (Pigeon.) 

+8H a O. (Blondel, A. Ch. 1905, (8) 6. 
98.) 


Platinic thallium chloride, TlsPt 2 Cl8H 6 0 4 , 
Ppt.; insol. m H a O. (Miolati, Z anorg. 
1900,22.460) 


Platinum monochloride, PtCl+xHaO. 

Easily sol. in HC1; mod. sol. in hot dil. 
H 2 S0 4 without decomp. (Sonstadt, Proc. 
Chem. Soo. 1898, 14. 179.) 


Platinous chloride, PtCla. 

Insol. m H 2 0, cone. H 2 S0 4 , or HNO». Sol. 
in hot HCl+Aq with exclusion of air, (Ber- 
zelius ) 

Insol m alcohol or ether; sol. in NH 4 OH+ 
Aq. (Raewsky, A ch. (3) 22. 280 ) Sol m 
aqua regia with formation qf PtCl 4 . 

Insol. in cold cone. KI+Aq, but sol. when 
heated. (Lassaigne, A. ch. (2) 51 . 117.) 

SI. sol m liquid kH 3 (Gore, Am Ch. J 
1898, 20. 828.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II. 1014.) 


Platinum inchloride, PtClj 
SI. sol. in cold, more sol in hot H 2 0. 
Partially hydrolyzed by boiling with H 2 0. 


Platinous hydrogen chloride. 

See Chloroplatinous acid. 

Platinic hydrogen chloride. 

See Chloropiatmic acid. 

Platinous chloride with MCI. 

See Chloroplatmite, M. 

Platinic chloride with MCI. 

See Chloioplatinate, M. 

Platinous phosphorus chloride. 

See Phosphorus platinous chloride. 

Platinic phosphorus chloride. 

See Phosphorus platinic chloride. 

Platinous chloride carbonyl. 

See Carbonyl platinous chloride. 
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Platinum chloride hydroxylamme, 

PUNH»0H) 2 C1 3 

Ppt Sol m alcohol and m ether, De- 
oomp, m aq. solution 

Pt(NH,()U),Cl., Sol in TIA (Uhlen- 
huth, A 1900, 311. 124.) 

Platinous chloride sulphocarbamide, 

PtClj, 4CS(NH 2 ) 2 

SI, sol m HaOj veiy sol. in hot H 2 0, 
decomp si. on boiling (Kurnakow, J pi. 
1S94, (2) 50. 483.) 

Platinum chloroiodide, PtCl 2 I 2 
Very deliquescent (Kiimmerer, A 148. 
329.) 

PtClI 3 Ins'll in HA SI sol. m alcohol 
Sol. ui KOH +Aq, from ivlucli it is pptd bv 
H 2 S0 4 . (Mather, Sill Am J 27. 257 ) 

Platinum chloronitride, PtNCI. 

(Alexander, C C 1887. 1254 ) 


Platinoplatinic hydroxide, Pt 3 0 4 , 9H 2 0 
Ppt (Prost, Bull Soc. (2) 46. 156.) 
PtsOu, 11HA Ppt. (Prost) 

Platmum hydroxylamine comps. 

See — 

Platodioxamine comps., Pt(NH 3 0) 4 R 2 
Platosoxamme comps., Pt(NH s O) 2 R 2 , 
Platosoxamine-amine comps., 
Pt(NH,0) 3 NH 3 R 2 

Platinous iodide, Ptl 2 

Insol mH 2 0, acids, or alcohol (Lassaigne, 
A ch (2) Bl. 113.) 

Difhnultly sol. in Na 2 SO a +Aq (Topsoe.) 
Gradually decomp by hot HI+Aq of 1.038 
sp gr, also by hot III+Aq. Ptl 4 being dis- 
solved out and Pt left behind Not attacked 



(Lassaigne.) 

Insol. in acetone. (Eidmann, C, C. 1889, 
II. 1014.) 


Platinous cyanide with MCN. 

See Platinocyanide, M. 

Platinous fluoride, Ptl'V'’). 

Insol in H 2 0 (Moissan, A. ch. (6)'<24. 
287 ) 

Platinic fluoride, PtF 4 
Deliquescent. Sol m H 2 0 with immediate 
deoomp, into Pt0 4 II 4 and HP (Moissan, C 
R 109. 807.) 


Platinous hydroxide, Pt0 2 Hi 

Sol in HC1, HBr, and H 2 SO a +Ao, but 
not in other oxygen acids. Decomp by 
boding KOH+Aq. (Thomsen, J pr. (2) 16. 

When freshly pptd, is insol in dil. HNO a 
and H 2 SOj, and m HC 2 H a 0 2 ; sol. in cone, 
HNO s and H 2 S0 4 . Very sol. in H 2 SO a and 
HC1. After drying, is insol. in cone. HNO a 
and H 2 S0 4 . (WShlt ~ 

424.) 


. anorg. 1904, 40. 


Platinic iodide, Ptl 4 . 

Insol m II 2 0 Sol. in ftaOH or Na 2 CO„+ 
Aq, H 2 SOj, or Na 2 SO a +Aq, Sol. m HI+Aq 
or alkah iodides+Aq Sol. in alcohol, with 
partial decomp. Not attacked by acids. 
(Lassaigne, A. oh. (2) 51. 122.) 

Veiy sol. m liquid NH a . (Gore, Am. Ch. J. 


Sol in alcohol. (Belluci, C. C. 1902, I. 
025) 


Platinic Iodide with MI. 

See Iodoplatinate, M. 

Platinum nitride chloride, PtNCI, 
See Platmum chloronitride. 


Platinous oxide, PtO. 

Sol. in H 2 SO a +Aq Insol. 
(Doberemer, Pogg 28. 183 ) 

Sol in cone. II 2 S0 4 ; easily in cone 
Aq (Stoier’s Diet ) 

Veiy si sol. m HCl+Aq. SI. sol. 
regia. (Wohler, B. 1903, 36. 3482.) 


other acids. 
ionc HC1+ 


Platinic hydroxide, Pt(OH) 4 . 

Easily sol in dil acids and m NaOH+Aq. 
(Topsoe, J. B. 1870. 386 ) 

Nearly insol. in acetio acid (Ddberaner ) 
Insol. in all acids except cone. IICl and 
aqua regia. (Wohler, Z anorg. 1004, 40. 


+H 2 0. Ppt. (Prost, Bull Soc. (2)44. 256.) 

Insol in 2 N-HjS 0 4 and dil. HNO a +Aq, 
mod. sol. in cone. HNO a , H 2 S0 4 , 2N-IIC1 and 
NaOH+Aq. (Wdhler.) 

+2H a O, Easily sol m dil. acids, even 
acetio acid, and in NaOH+Aq (Topsoe.) 

Insol. in acetic acid; si. sol. in 2N-H 3 S0 4 
and HNO a : easily sol. in HC1, and NaOH+ 
Aq. (WBhler.) ’ 


Plalimc oxide, Pt0 2 . 

Insol. in acids, even aqua regia. (Wohler, 
Dissert, 1901.) 

Platmum (noxide, PtO a 
Unattacked by dil. H 2 S0 4) HNO a or acetio 
acid. Sol. with dwioinp m dil and cone. HC1, 
cone. H 2 S0 4 or cone. HNO a . (Wohler, B 
1909,42 3329) 


Platinum aesgitioxide, Pt 2 0 a +a;H 2 0. 

Insol. in dil sol in cone H 2 S0 4 . SI. sol. in 
hot dil HNO a . Sol in HC1. Sol. in cone, 
alkali hydroxides +Aq. (Wbhler, B. 1909, 42. 
3964) 
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+2H a 0. Insol. m HNO a and H 2 S0 4 . 
Insol. in alkalies +Aq, also cold dll. HCl+Aq 
Sol. m aqua regia. (Dudley, Am Ch. J. 
1902, 28. 60) 

+5H 2 0. (DeMpme, Bull. Soc 1910, (4) 
7. 103.) 

Platinoplatinic oidde, Pt 2 0 4 . 

Not attacked by long boiling with HC1, 
HNOs, or aqua regia (Jorgensen, J pr. (2; 
16. 344 ) 

Does not exist. (Wohler, Z. anorg. 1904, 
40. 450.) 

Platinum oxychloride, 3PtO, PtCla (?) 

Sol in HC1, and in KOH+Aq (Kane, 
Phil Trans 1842. 298 ) 
PtCl 2 (0H) 2 =H 2 PtCl 2 0 2 (Jdrgensen, J. 
pr (2) 16. 345 ) 

5Pt0 2 , 2HC1+9H 2 0. Insol in cold H 2 0; 
decomp, on boiling. Slowly sol. in HC1. 
(Blondel, A. ch, 1905, (8) 6. 100.) 


Platinum oxysulphide, PtOS 
See Platinum sulphydroxide. 

Platinum phosphide, PtP 2 
Insol m HCl+Aq. Sol in aqua regia 
(Schrottei, W. A B 1849. 303.) 

PtPjHa. Insol in H 2 0, and HCl+Aq. 
(Cavazzi, Gazz ch. it. 13. 324 ) 

PtP Insol m aqua regia (Clark and 
Joslin ) 

Pt 2 P. Sol in aqua regia (Clark and 
Joslin ) 

Pt 8 Ps Partially sol m aqua regia (Clark 
and Joslin, C N 48. 385 ) 

Attacked very slowly by aqua regia. 
Rapidly sol. in molten alkalies. (Granger, 
C N. 1898, 77 . 229 ) 

Completely sol in aqua legia if the action 
sufficiently prolonged, though with difficulty. 
(Granger, C. R 1890, 123. 1285 ) 

Platinum diselemde, PtSe 2 
As PtS 2 ('Minozzi, Chem. Soc. 1909, 96. 
(2) 899.) 


Platinum sulphydroxide, PtOS+H.O «* 
PtS(OH) s . 

Decomp, easily into — 

Pt 2 S 2 0 3 H 2 O 3j| = PtOS+K»H 2 0. H 2 0 
cannot be lemoved without decomposing the 
compound, (v. Meyer, J pr (2) 16. 1.) 

Platinous sulphide, PtS. 

Not attacked by boiling acids, aqua regia, 


Platinoplatinic sulphide, Pt 2 S 3 . 

Not attacked by HC1 or HNOs+Aq, and 
only slowly by aqua regia. (Schneider, Pogg. 
138. 007 ) 

Platinic sulphide, PtS 2 
Anhydious Aqua regia attacks si , other 
acids not at all (Davy,) 

Hydrated Insol in HCl+Aq; si sol. m 
boiling HNOa+Aq Sol. n aqua legia 
(Fresemus ) Sol m alkali sulphides, hydiates 
and carbonates +Aq. (Berzelius.) Veiy si, 
sol m (NH,) 2 S+Aq. (Claus) 

Insol m NI-LC1, or NH 4 NOa+Aq 
1 pt. PtCl 4 in 100 pts. H 0+25 pts HC1 is 
not pptd, by H 2 S (Reinsch ) ... 

Difficultly sol. in alkali sulphydroxides+ 
Aq. but more easily in presence of SnS, 
SbX AsiSs, or SnS 2 (Ribau, C R. 86. 
283) 

Platmum sulphide, PtjS«, or Teiraplatinum. 
Bulphoplatinate, 4PtS, PtS 2 . 

Decomp on moist air, but not attacked by 
acids (Schneider, J pr (2) 7 . 214 ) 

Platmum sulphides with M 2 S. 

See Sulphoplatinate, M. 

Pla tinum sulphocarbide, PtC 2 S 2 . 

Not attaoked by hot HCl, HN0 3 +Aq, 
shghtly by aqua regia. (Schutzenberger, 
C. R. 111 . 391.) 


Platmum hiselenide, PtSe 3 

SI. attaoked by hot cono. HNO»; not at- * um . , oxidizing agents slowly 

tacked by cold cone HCl+Aq; slowly sol. 
m aqua regia and Cl 2 +Aq; rnsol. 1 p. CS 2 . 1897 ^.5° 407 ) 

Platinum silicide, Pt 2 Si 

Sol m hot aqua regia (Vigouroux, C R. Platinum ffitellunde, Pt lea. 

1896, 123. 117 ) Insol in boding cone KOH+Aq, slowly 

Pt s Si 2 . (Co]son, C. R. 94. 27.) . sol. in boding cone HNOa; decomp by fused 

Pt 4 Si 8 . Slowly deeomp. by aqua regia, oxidizing agents. (Iioessler ) 

(Guyard, Bull. Soc. (2) 26. 511.) 

PtSi lnsol. in HNOj, H 2 S0 4 , HF, and HCl , 

Completely sol. in aqua regia. (Lebeau and "• 

Novftzky, C. R. 1907, 146. 241.) See also Platino-. 
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Platoamidosulphonic acid. i 

Potassium platoamidosulphonate, ! 

K ! Pt(NH ! SO J ) 4 +2BQO. 

Very si, sol, in cold H s O; sol. in 10 pts. | 
boiling HsO, (Ramberg and St. Kohlen- 
berg, B. 1912, 45. 1614.) 

Sodium , Nas(Pt(NH s SO s )H-4HsO. 

Very sol. in H s O. (Ramberg and St. 
Kahlenberg.) 

Plato+amine bromide, Pt[(NH 8 ) a Br]»+ 
3HsO. 

Easily sol, m H 2 0. (Cleve.) 

carbonate, PtCNsJWaCOa+HsO. 

Sol. m HsO. (Peyrone, A. 51. 14.) 
Pt(N s HtCOsH)a SI. sol in, but decamp 
by boiling with H s O into — 


Platodiamine chloroplatinate, Pt(NHs) 4 Cls, 
PtCh. 

Ppl. Insol. in H2O. (Cossa, Gazz. eh. it. 

17. 1.) 

chloroplatmite, Pt(NH 8 ) 4 CI a , PtCl». 

(Magnus’ green salt.) Ingol. in, and not de- 
corn^. by HsO, HCl+Aq, or alcohol. (Mag- 

Slowly sol. in boiling NJLOH+Aq and in 
cone. Nil, salts+Aq. (Reiset, A. eb. (3) 11. 
427.) 

Almost ns sol. in (NH 4 ) a C0 8 +Aq as in 
NH 4 OH+Aq. Sol in hot PtCL+Aq (Rei- 
set) 

Not decomp by boiling IiOH, dil HC1, or 
H 2 SO<-(-Aq, but easily by HNO a +Aq. 
(Gros, A. 27. 246.) 

chromate, Pt(NHa) 4 Cr0 4 

Scarcely sol in H a O (Cleve.) 


sesgmearbonate. 

More sol. than picceding salt. (Reiset, C 
R. 11. 711.) 


dichromate, Pt(NH 8 )iCr 2 0r 

SI. sol. in H a O. Insol. m aloohol, Sol. in 
KOH+Aq. (Buckton, Chem. Soe, 6. 213.) 


chloride, Pt[(NH 8 ) a Cl]2+H a O. 

'‘Reiset's first chloride.” Sol. in 4 pts. 
HsO at 16.5°, and m less hot PRO. Insol. in 
alcohol or ether (Reiset, A. 0I1. (3) 11. 419.) 

As sol, m NILCl+Aq as m H2O; insol. m 
absolute alcohol; si sol, in dil aloohol, very 
sol m dil. HCl+Aq (Peyione, A. ch. (3) 12. 
196 ) 


- platinous cyanide, Pt(NH 8 ) 4 (CN) a , 
Pt(CN) 2 


SI. sol. in cold, easily m boiling H2O; sol. 
n KOH, HC1, and dil H a S0 4 +Aq without 
ieconip.. but cono. H2S0 4 decomposes. 


potassium ferrocyaaide, 

Pt(NH,) 4 Kj[Fe(CN)#]2+3HjO . 


cuprous chloride, Pt(NH 8 ) 4 Cl a , Cu a Cl 3 . 

Sol. in H2O, and pptd. from H a O solution 
by alcohol. (Buckton.) 


cupric chloride, Pt(NH 8 ) 4 Cl2, CuCl 2 . 

SI, sol. in oold, deeomp. by hot HjO into 
Pt(NH 8 ) 4 Clj, GU2CI2. (Buckton, Chem. Soc. 
5. 218.) 

Nearly insol. in H 2 0; easily sol. in warm 
HCl+Aq; insol, m alcohol.' (Millon and 
Commaille, C. R. 57. 822.) 

Millon and Commaille’s salt is 
Cu(NH s ) 4 Cl2, PtCh, cuprammomum ohloro- 
platimte 


lead chloride, Pt(NH 8 ) 4 Cl,, PbClj. 

Sol. in hot, much less in cold H 2 0. Insol. 
in HCl+Aq or alcohol. (Buckton, Chem. 
Soe. 6. 213.) 

mercuric chloride, Pt(NH 8 ) 4 Clj, HgCL. 

Easily sol. in hot HtO, much less in cold. 
Insol. in HCl+Aq, (Buckton ) 

zinc chloride, Pt(NH 8 ) 4 Cl2, ZnCl a . 

Easily sol. in hot H,0. Insol. in alcohol 
(Buckton.) 


hydroxide, Pt[(NH 8 ) s OH]2 

■"Reiset’s first base.” Easily sol, in H2O. 
SI sol. in aloohol. 

iodide, Pt[(NH 8 ) s l2], 

SI sol. in cold, moie easily m hot H2O, but 
slowly deeomp. on boiling. (Reiset.) 

nitrate, Pt[(NH 8 ) a NO a ] s . 

Sol. m about 10 pts boiling IIsO, Insol. or 
but si. sol. in alcohol (Peyione, A. ch (3) 
12. 203.) 

nitrate sulphate, [Pt(NH 3 ) 4 N0 8 ] a S0 4 , 

Pt(NH 8 ) 4 S0 4 . 

Very easily sol, m H a O (Carlgren, Sv V. 
A. F. 47. 310 ) 

nitrite, Pt[(NH 8 ) a N02]2+2H a O. 

Efflorescent. Very sol, in hot or oold H a O. 
Insol. m 90% alcohol (Lang.) 

platinous nitrite, PtKNHsLNCLk 

Pt(NO a ) a . 

Scarcely sol. in cold, somewhat more easily 
in hot H2O. Not attacked by cold dil. adda. 
More sol, in NH 4 OH+Aq than in H a O. 
(Lang) 



PLATOAMINE SULPHATE 


737 


Platocfo'amine phosphate, 

+H 2 0 

Rather difficultly sol. m 
easily m hot H 2 0, (Cleve.) 


Pt(NjH,) 2 HP04 
cold, and very 


Very easily sol. m H a O with decomp into — 

. Pt(N 2 H»H 2 POi)!., 2NH 4 H 2 P0 4 +9H 2 0. 1 

Much more sol. in H 2 0 than the preceding, 
comp (Cleve.) 

sulphate, Pt(NH 3 )4S0 4 

Sol. m 32 pts HjO at 16.5°; more easily 
when heated (Reiset ) 

Sol. in 50-60 pts boiling H s O; less in oold 
HsO, msol. in alcohol. (Cleve.) 

— sulphate, acid, Pt[(NH„) 2 S0 4 H] 2 +H 2 0. 

Decomp, by H 2 0 or alcohol into neutral 
salt. 

3Pt(NH s ) 4 S0 4 , H 2 S0 4 +H 2 0, Sol. m H»0. 
(Cleve.) 

sulphite, Pt(NHa) 4 SOs. 

Nearly msol. m cold H 2 0. 


(Birnbaum, A. 
Ppt. Sol. in 

ttui+Aq 1 uteve.; 

— • — platinous sulphite, 

3Pt(NH s ) 4 S0 3 , PtSO a +2H a O. 

' Scarcely sol. in cold HsO; sol. in 190 pts. 
HsO at 100°. Easily sol. in warm HCl+Aq 
with decomp, (Peyrone,) 

+4HsO. (Carlgren, Sv. V. A. F. 47. 308.) 
2Pt(NHs) 4 SOs, PtSOj, HsSO, Insol. m 
cold H2O or alcohol. Scarcely sol in hot H2O. 
(Peyrone ) 

sulphocyanide, Pt(NH 3 ) 4 (CNS) 2 -t-H 2 0. 

Very sol, m H2O. Solution is decomp. on 
boiling. (Cleve, Sv V. A H. 10, 9. 7.) 

platinous sulphocyanide, 

P^NHaJ^GNS)^ Pt(CNS) 2 . 

Insol. in H 2 0 and alcohol; sol. m dil. HC1+ 
Aq (Buckton, Chem. Soc. 13. 122.) 

Platomonod'tamine chloride, 

Easily sol. in H a O. (Cleve.) 
Platomonodiamme chloroplatimte 
2Pt®P, ptCL. 

Moderately sol. m cold, but more easily in 


nitrate, 

Easily sol. in H 2 0. (Cleve.) 


PlatomoBodiamine sulphate, Pt^ T jj^ 2 S0 4 . 

Easily sol, in cold, but much more m hot 
H 2 0. 

PlatoserocKamine bromide, Pt<^ H3 ' laBr 


— chloride, Pt<gJ Ha)aC1 

(Peyrone’s chloride ) Sol. in 387 pts H 2 0 
at 0°, and 26 pts at 100° (Cleve) , in 33 pts. at 
100°. (Peyrone ) 

Sol. in NH 4 OII+Aq; very si. sol in HC1 or 
H 2 SO„+Aq; more easily in HNO a -i-Aq, sol. 
in alkali carbonates +Aq. (Peyrone, A. ch 
(3) 12. 193 ) 

Platoseimdiamme chlorosulphurous acid, 
Pt <gJH , ) 2 S0 8 H 

Easily sol. m H 2 0. (Cleve.) 

Ammonium platosewiihamine chlorosulphite 
platoseimdiamme sulphite, 
p t <(NH,) 2 SO,NH 4l Pt<®gO,NH 4+ 


Platosmidiamine cyanide, 

Pt(CN) (NHj) 2 CN. 

Easily sol. m H 2 0. (Cleve.) 

platinous cyanide, Pt(CN)(NHj) 2 CN, 

Pt(CN)j(?). 

Ppt. 

hydroxide, Pt<^ H ^ 2 ° H 

Not known. 

— iodide, Pt<fW 
SI. sol. in boiling H 2 0. (Cleve.) 

— nitrate Pt(NH«) 8 NO, 

Moderately sol. in H 2 0. (Cleve.) 

— nitrite, Pt^ ,)2N ° 3 

Very si sol. in cold, more easily in hot H 2 0. 

oxalate, Pt(NH«) 2 C 2 0 4 . 

(Cleve.) 

+2H a O. (Cleve ) 

— sulphate, Pt< (NH,)3 >SQ J . 

Very si. sol. even m hot H 2 0. (Cleve.) 
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Platos mrdiamine sulphocyanide, 

Pt(SCN)(NH 3 ) 2 SCN. 

Easily sol m warm H 2 0, but solution soon 
decomposes. 

PlatosemuKamine sulphurous acid. 


Barium platoiodonitrite, BaPt(NOg) 2 I 2 -(- 
4HsO, x 

Very sol. in H 2 0 

Cadmium - — - — •, CdPt (N0 2 ) 2 I 2 +2H 2 0 
Easily sol. in H 2 0. 


Ammonium platosmidiamine sulphite, 

Very sol. in H 2 0 (Cleve.) 

Barium , PtfS0 3 )[(NH 3 ) 2 S0„]Ba, BaSO». 

Ppt (Cleve.) 

Silver . Pt(S0 3 Ag)[(NH 3 ) 2 S0 3 Ag], 

Ag a SO s . 

Ppt. (Cleve.) 

Diplatodiamine chloride, Pt 2 (NH 3 )4Cl 2 . 

Insol. m II 2 0. 

hydroxide, Pt 2 (NH a ),(0H) 2 +H 2 0 

Insol. in H 2 0. 

nitrate, Pt 2 (NH 3 )4(N0 3 ) 2 

Insol. m H s 0. (Cleve ) 

sulphate, Pt 2 (NH 3 ) 4 S04 

Insol, in H 2 0. (Cleve.) 


Cajsium , Cs 2 Pt(N 0 ,) 2 I 2 +2H 2 0 

Easily sol. in II 2 0. 

Calcium——, CaPt(N0 2 ) 2 I 2 +6H 2 0, 
Very easily sol inH 2 0 

Cerium , Co 2 [Pt(N0 2 ) 2 I 2 ] 3 +18H 2 0. 

Easily sol. in H 2 0. 

Cobalt , CoPt(N0 3 ) 2 I 2 +8H 2 0 

Sol. in H 2 0. 

Didymium — — , Di 2 [Pt(N0 2 ) 2 I 2 ] 3 +24H 2 0. 
Sol. in H 2 0. 

Erbium •, Er 2 [Pt(N0 2 ) 2 I 2 ] 3 +18 H 2 0. 

Sol. in H 2 0 

Ferrous , FePt(N0 2 ) 2 I 2 +8H 2 0 

Sol. in H 2 0. 


Platobromonitrous acid. 

Potassium platobromonitrite, K 2 Pt(N0 3 ) 3 Br 

+2H 2 0 

Sol. in about 3 pts. cold, and 2 pts. boiling 
H 2 0 (V&zes, A. ch. (6) 29. 194 ) 
K 2 Pt(N0 2 ) 2 Br 2 +H 2 0. Sol. m 1 pt. cold, 
and still less hot H 2 0. Insol. in alcohol 
(Vfezes.) 

Platochloronitrous acid. 


Ferric ■, Fe 2 [Pt(N0 2 ) 2 I 2 ] 3 +6H 2 0 

Sol. in H 2 0 

Lanthanum — — ■, La 2 [Pt(N0 2 ) 2 I 2 ] 3 +24H 2 0. 
Sol. in H 2 0. 

Lead , basic, PbPt(N0 2 ) 2 I 2 , Pb(OH) s . 

Insol. in H 2 0 

Lithium , Li 2 Pt(N0 2 ) 2 I 2 +6H 2 0. 

Very sol. in H 2 0 


Potassium chloronitrite, IC 2 Pt(N0 2 ) 3 Cl+ 
2H 2 0. 

Sol. in about 3 pts. cold, and 2 pts. boiling 
H s O. (Vfera, A. ch. (6) 29. 178.) 

K 2 Pt(N0 2 ) 2 Cl 2 . Sol. in about 3 pts. cold, 
and 2 pts. boiling H 2 0. (Vbzes.) 


Magnesium , MgPt(N0 2 ) 2 I 2 +8H 2 0. 

Sol. in H 2 0. 

Manganese , MnPt(N0 2 ) 2 I 2 +8H 2 0. 

Sol. in H 2 0. 


Platochlorosulphurous acid. 

See Chloroplatosulphurous acid. 
Platoiodonitrous acid, H 2 Pt(N0 2 ) 2 I 2 . 

Known only in solution (Nilson, J pr. (2) 
21. 172.) 

Aluminum platoiodonitrite, Al 2 [Pt(N0 2 ) 2 I 2 ]„ 
+27H»0. 

Easily sol. in H s O. (Nilson.) 


Mercurous , basic, 2Hg 2 Pt(N0 2 ) 2 l 2 , 

Hg 2 0+9H 2 0. 

Insol. in H„0. 

Nickel , NiPt(N0 2 ) 2 I 2 +8H 2 0 

Sol inH 2 0. 

Potassium , K 2 Pt(N0 2 ) 8 I 2 +2H 2 0. 

Sol. in H 2 Q in all proportions. 

Very sol. in'alcohol. . 


Ammonium— , (NH 3 ) 2 Pt(N0 2 ) 2 I 2 +2H 2 0. Rubidium , Rb 2 Pt(N0 2 ) 2 I 2 +2H 2 0. 

Sol. in HjO; decomp on heating. | Sol. in H 2 0. 
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Silver platoiodonitrite, Ag 2 Pt(N0 2 ) 2 I 2 . 

Insol. in H 2 0 

Sodium , Na,Pt(N0,),Ij+4H,0 

Very sol m H 2 0 

Strontium , SrPt(N0 2 ) 2 I 2 +8H 2 0. 

Sol m H 2 0 

Thallium—, TI 2 Pt(N0 2 ) 2 l 2 
Insol m H a 0 

Yttnum , Y 2 [Pt(N0 2 ) 2 I 2 ] 3 +27H 2 0 

Sol in H 2 0 

Zinc , ZnPt(N0 2 ) 2 I 2 +8H 2 0 

Sol. m II 2 0. 

Triplatooctonitrosylic acid, H 4 Pt s 0(lN0 2 )». 

(Nilson, J. pr. (2) 10. 241 ) 

Potassium inplatoocionitrosylate. 

See under Platonitrite, potassium. 


Cobalt platonitrite, CoPt(N0 2 )4+8H 2 0. 
Easily sol. in H 2 0 (Nilson ) 

Copper platonitrite, CuPtfNO..), +3H 2 0, 

Sol. in H,0 (Nilson ) 

3CuPt(N0 2 ) 4 , Cu 0-(-1?H 2 0 Decomp, bv 
H»0 (Nilson ) 

Didymium platonitrite, Di 2 [PtlN0 2 ) 4 ]s+ 
18H a O. 

Deliquescent; sol. in HjO. 

Erbium platonitrite, Er 2 [Pt(N0 2 l 4 ]a+9, and 
21H 2 0 

Deliquescent, sol in H 2 0. 

Glucinum diplatonltrite, Gl , Pt(N0 2 ) 2 ] 2 0 + 

9HiO. 

SI sol. in cold H 2 0. 

Indium diplatoni trite, In(OH) 2 [Pt(NO 2 ) 2 ] 4 0 2 

+10H 2 0. 

SI sol m H 2 0 


Platomtrous acid, H 2 Pt(N0 2 ) 4 . 

Sol. in H 2 0 or alcohol, (Lang J. pr 83. 
419.) 

Is called “ Platotelranitrosylic acid” by 
Nilson 

Aluminum platonitrite, Al 2 [Pt(N0 2 ) 4 ]«+ 
14H 2 0 
Sol in H 2 0 

Al 2 (OH) 2 [Pt(NO 2 ) 2 l 4 O 2 +10H 2 O SI sol. 
in cold, easily in hot H 2 0 and alcohol (Nil- 
son, B. 9. 1727.) 


n cold H 2 0 (Nilson, B. 


Feme diplatonitrite, Fe 2 [Pt(N0o),] 6 0 3 + 
30H s O. 

SI sol m cold, easily in hot H 2 0. 

Lanthanum platonitrite, Lft 2 [Pt(N0 2 )4] 3 + 
18H 2 0 

Deliquescent, sol. m H 2 0. 

Lead platonitrite, PbPt(N0 2 )4+3H 2 0. 

SI. sol. m H 2 0. (Nilson) 

Lithium platonitrite, Li 2 Pt(N0 2 ) 4 -t-3H a 0. 

SI. deliquescent, easily sol. ill H s O. 

Magnesium platonitrite, MgPt(N0 2 ) 4 +5H 2 0. 
Easily sol. in H 2 0. 


Banum platomtrite, BaPt(N0 2 ) 4 +3H 2 0. 

SI. sol. in cold, very so], m hot H 2 0 
(Lang.) 

Cadmium platomtrite, CdPt(N0 2 )4+3H 2 0 
Easdy sol m H 2 0 (Nilson.) 

Ccesium platonitrite, CB 2 Pt(N0 2 ) 4 . 

Resembles K salt. 

Calcium platonitrite, CaPt(N0 2 )4-l-6H 2 0. 
Very sol m H 2 0. (Nilson ) 

Cerium platonitrite, Ce 2 [Pt(N 0 2 ) 4 ]s+ 18 H 2 0 , 
Sol. m HjO. (Nilson) 

Chiomium diplatomtrite, 

Cr 2 (0H) 2 [Pt(N0 2 ) 2 ]40 2 +24H s 0. 

Sol, m H 2 0. (Nilson.) 


Manganese platonitrite, MnPtlN0 2 )4+ 
8H 2 0 

Sol, in H a O 

Mercurous platomtrite, Hg 2 Pt(N0 2 ) 4 , Hg 2 0. 
Nearly insol. m H 2 0 (Lang, J pr 83.415) 
+H 2 (5. Nearly msol inHAL (Nilson.) 


Nickel platonitrite, NiPt(N0 2 )4+8H 2 0. 
Easily sol. in H s O. (Nilson.) 


Potassium platonitrite, K„Pt(N0 2 )4. 

Sol. in 27 pts H 2 0 at 16°; moie easily sol 
m warm H 2 0. (Lang, J. pr. 83. 415 ) 

+2H 2 0 Effloiescent (Lang.) 
K 2 H4Pt s 0(N0 2 )«+3H 2 0. Very si. sol. m 
cold (0.01 mol. in 1 1. at 16°), but very easily 
in hot H»0. (V6zes, A. ch. (8) 29. 162.) 

K 4 Pt 2 0(N0 2 )a+2H 2 0. SI sol. m warm 
HjO. (Nilson) 
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PLATONITRITE, POTASSIUM, BROMIDE 


Potassium platonitrite bromide. 

See Platibromonitnte and platobiomom- 
trite, potassium. 

Potassium platonitrite chloride. 

See Plati- and platochloronitrite, potassium. 

Potassium plat nitrite hydrogen chloride, 
K„Pt(NO s ) 4 , HC1. 

Sol. in H 2 0. (Miolati, Att. Line. Rend. 
1896, (5) E, II. 358.) 

Potassium platonitrite iodide. 

See Plati- and platoiodomtnte, potassium. 

Potassium platonitrite nitrogen dioxide, 
K 2 Pt(NOi) 4 , 2N0 2 . 

Violently decomp, by H 2 0. (Miolati, 
Atti Lino. Rend. 1896, (5) 5, II, 366.) 

Rubidium platonitrite, Rb 2 (Pt)(N0 2 ) 4 , and 
+2H a O. , 

Very slowly sol. m cold, more easily in 
warm H 2 0. (Nilson.) 


Insol in cold H 2 0, alcohol, or organic acids. 
(Alexander ) 


phosphate, Pt 3 (NH 3 0 NH a O) 12 (PO i ) 2 + 

3H a O 

Ppt. (Alexander.) 

sulphate, Pt(NII 3 0 NH 3 0)S0 4 +II 2 0. 

SI. sol. in H 3 0 (Alexander,) 

Platosamine bromide, Pt(NH 3 Br) 2 , 

SI. sol. even m hot H 2 0 (Clave ) 


chloride, Pt(NH 3 Cl) 2 

“Reiset’a second chloride ” Sol. m 1 40 pts. 
H»0 at 10C° (Peyi’one, A. 61. ISO ) 

Sol m 130 pts. H 2 0 at 100°, and 4472 pts. 
at 0° (Cleve ) 

Easily sol. in NH 4 OH+Aq, HNO s , or aqua 
regia, with decomp, Sol, in KCN +Aq with 
evolution of NH 3 . (Cleve ) 


Silver platonitrite, Ag 2 Pt(N0 2 ) 4 . 

Very si sol, in cold, easily in hot H 2 0 

Silver diplatoni trite, Ag 2 Pt 2 (N0 2 ),0 
Insol m I1 2 0, (Nilson.) 


. ammonium chloride, Pt(NH 3 Cl) 2l 

2NH 4 C1 

SI sol in cold, easily in hot H a O; msol.’in 
alcohol; sol. in NH 4 OH or (NH 4 ) 2 CO s +Aq. 
(Grimm, A 99. 76 ) 


Sodium platonitrite, Na 2 Pt(N0 2 ) 4 . 

Easily sol in H a O. ( 

Strontium platomtrite, SrPt(N0 2 ) 4 +3H 2 0, 
Somewhat si, sol. in cold H 2 0, but easily 
sol. in warm H a O. 


Platosamine chlorosulphurous acid, 

p.NHjCl 

n NH 3 S0 3 H 

Easily sol. in H 2 0 without deoomp 
(Cleve.) 


Thallium platonitrite, Tl 2 Pt(N0 2 ) 4 
Very si sol. in H a O. (Nilson.) 

Yttrium platonitnte, Y 2 [Pt(N0 2 ) 4 l a +9, or 

21H 2 0. 

Sol. in H 2 0. 


Zinc platonitrite, ZnPt(N0 5 ) 4 +8H 2 0, 
Sol. in H a O. 


Platodtoxamine chloride, 

Pt(NH s O.NH 3 OCI) 2 . 

Easily sol. m H s O. (Alexandra, 


chloroplatlnite, Pt(NH s O NH 2 0C1) 2 , 

PtCl 2 . 

Sol. m warm HCl+Aq Insol. in cold H a O 
or alcohol; very si. sol. in hot H a O (Alex- 
ander.) 


•hydroxide, Pt(NH s O NH 2 0) 2 (0H) 2 

Insol. in ELQ or alcohol Easily sol. in HC1 
or HNOs-t-Aq. Difficultly sol. m hot dil. 
H 2 S0 4 +Aq. (Alexander.) 


Ammonium platosamine chlorosulphite, 
Pt(NH 3 Cl)NH,S0 8 NH 4 +H 2 0. 

Sol, in H 2 0. (Peyrone, A 61. 180.) 


Platosamine cyanide, Pt(NHsCN) 2 . 

Quite easily sol. in H 2 0 or NH 4 OH+Aq. 
(Buckton ) 


hydroxide, Pt(NH a OH) 2 

“Reiset’s second base.” Very sol. m H 2 0. 
(Odling, B. 8. 686.) 


— iodide, Pt(NH 3 I) 2 . 

Very si. sol. m H 2 0. Sol in cold NH,OH+ 
Aq to foim platodiamme iodide (Cleve) 

nitrate, Pt(NH s NO s ) 2 . 

Moderately sol. in hot H 2 0. Sol m 
N H 4 OH +Aq with combination. (Reiset, A. 
ch. (3) 11. 26 ) 


nitrite, Pt(NH 3 N0 2 ) 2 

Very si. sol. m cold, easily 
Insol in alcohol (Lang.) 


hot H 2 0. 
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Platosamine platinous nitrite, Pt(NH 3 N0 2 ) 2 , 

Pt(N0 2 ) 2 . 

Slowly and si sol in cold, more easilv sol m 
hot H 2 0 

Extremely si. sol. even in cone, acids; more 
sol. in NHiOH + Aq than m H»0. (Lang ) 

— • — oxide, Pt(NH 3 ) 2 0. 

Insol. in H a O or NILOH+Aq (Reiset ) 

— oxalate, Pt(NH 3 ) 2 H„(C 2 0 1 ),+2H 2 0 
Ppt. (Cleve.) 

— - sulphate, Pt(NH 8 ) 2 S0 4 +H 2 0. 

SI. sol in cold, more easily in hot H 2 0. 

sulphite, Pt(NH 3 ) 2 S0„+H 2 0. 

Easily sol. in B 2 0, (Cleve ) 

sulphocyanide, Pt(NH 3 SCN) 2 . 



Very sol. in hot H 2 0 (Cleve.) 


silver sulphocyanide, 

Pt(NH 3 ) 2 Ag4(SCN)„, 

(Cleve.) 

Platosamine sulphurous acid, 

Pt(NH a SO a H) 2 . 

Exists only in its salts. 

See Platosamine sulphite. 

Ammonium platosamine sulphite, 
Pt(NH(,SO s NH4) 2 . 

Sol. in H 2 0. Insol. m alcohol 


Sodium platosamine sulphite, 
Pt(NH s S0,Na),+5J£H,0. 

Sol. m HsO 100 com sat. solution at 20° 
contains 5.52 g. cryst. salt. fHaberland and 
Hanekop, A. 245. 235.) 

Sliver , Pt(NH s S0 3 Ag) 2 +H 2 0. 

Ppt 

TJranyl , Pt( NH a ) 2 (SO ,) 2 U0 2 +H 2 0 . 

Ppt. 

Zinc , Pt(NHj) a (SO 3 ) 2 Zn +6H 2 0 . 

Ppt. Very si sol. m H 2 0. (Cleve.) 

Platososmiamine potassium chloride, 
Pt^ cl , KC1+H 2 0 

Very sol in H 2 0; msol. in alcohol. (Cossa, 
B. 23. 2607.) 

Platosoxamine chloride, 

Sol. in H 2 0. Much less sol in I1 2 0 than 
platodioxamme chloride. (Alexander, A. 
246. 239.) 

Platosoxamine amine chloride, 
D ,NH a O.NH 3 Cl 
Pt NH, NHjOCl. 

Easily* sol m H a O. Insol in alcohol and 
cone HCl+Aq. (Alexander, A, 246. 239.) 

chloroplatinxte, P^jj^jg^QQ^PtCla 

Ppt 

Platosulphurous acid. 


Barium platosamine sulphite, 
Pt(NH a ) 2 (S0 a ) 2 Ba+3H 2 0. 

Ppt. (Cleve) 

Cobalt , Pt(NH a ) 2 (S0 3 ) 2 C0+ 

6H a O. 

Very si. sol. in H 2 0. Sol m HCl+Aq 

Copper , Pt(NH,) 2 (S0 3 ) 2 Cu+ 

5H 2 0, 

Veiysl sol. in H 2 0, sol in HCl+Aq. 

Lead , Pt(NH 3 ) 2 (S0 3 ) 2 Pb +H a O 

Ppt. 

Manganese , Pt(NH s ) 2 (SO a ) } Mn 

+4H 2 0 

Ppt SI. sol. in H 2 0. 

Nickel , Pt(NH 3 ) 2 (S0j) 2 Ni+7H 2 0. 

SI. sol. in H 2 0. 


Ammonium platosulphite, (NH4) a Pt(SO a )4 + 
3H 2 0. 

Sol in H 2 0 (Birnbaum, A. 139. 170 ) 
(NH*) 2 Ft(S0 3 ) 2 +H 2 0. Sol.inHsO (Lie- 
big, Pogg 17. 108.) 

Ammonium platosulphite chloride, 
(NH4) 2 Pt(S0 3 ) 2l 2NH 4 C1 
Sol in H 2 0. (Birnbaum.) 

PtCISOsH, 2NILC1. Dehquescent; sol. m 
HsO. (Birnbaum, A. 152. 143) 

See also Chloroplatosulphite, a mm onium. 


Potassium platosulphite, K 0 Pt(SO 3 )4+4H 2 O 
SI. sol, in oold, easily in hot H 2 0., Much 
more sol, than the Na salt. (Birnbaum, A. 
139. 168.) 

+3H a O (Lang, J, pr 83. 415.) 

6K„0, 2PtO, lOSOj. Si. sol. in H a O. 
(Claus, J B. 1847-48. 453 ) 

Does not exist, (Lang ) 

K s Pt(SO a ) 2 . Sol. in H„0. 
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Silver plstosulpbite, Ag 8 Pt(S0 8 ) 4 , 

Ppt Very ,sol. in cold NH 4 OH+Aq 
(Lang .T, pr. 83. 415 ) 


Potassium plumbate, K 2 PbO s +3H a O. 

Very deliquescent Decomp by pure HjQ 
into PbOs and KOH. Sol in KOH+Aq with- 
out decomp. (Freniy, J Pharm (3) 3. 32.) 


Sodium platosulphite, Nf^PtfSCLL 
Very si sol m cold, somewhat more easily 
in hot RsO Not decomp, by boiling KOH or 
NaOH+Aq. Gradually sol in <NR 4 ) 2 S oi 
KjS+Aq Iusol. in NuCl+Aq or alcohol 
(Litton and Schnedermann, A. 42. 316 ) 
+ 114 H, 0 . 

4-7H a O. 

Na 2 Pt.(S0 3 R) 4 . Moderately sol in H a O. 
(Litton and Schnedermann ) 

Platothiosulphuric acid. 


Silver metapiumbate, Ag 2 PbO s . 

Ppt (Griltzner, Arch. Phaim 1895, 233. 
518) 

Sodium, plumbate. 

Sol m HsO with decomposition. SI. sol m 
alkalies+Aq (Fiemy, A. eh (3) 12.490) 

Sodium ?rac/«plumbate, Na 2 Pb0 8 +4H 2 0. 

Decomp byH 2 0;msol m alcohol. (Hoeh- 
nel, Arch Phaim 1894, 232. 224 ) 


Sodium^ ^latothiosulphate, Na»Pt(S 2 0 8 ) 4 -(- 

Vcry sol in HaO (Schottlander, A. 140. 

200.) 

PtS a 0 5 , 4Na 2 S 2 O a + 10H 2 O. 

PtSjO,, 6Nn 2 S 2 0 8 +19H 2 0 
2Pt a S a 0 3 , 7Na a S a 0 a +18H,0. (Joohum, 
C. C. 1886. 042.) 


Strontium plumbate, Sr a Pb0 4 , 

Properties as Ba 2 Pb0 4 (Kassner, Arch 
Pharm. 228 109.) 

Zinc wetoplumbate, ZnPbOs+2HsO. 

Decomp. by dil acids; msol. in H a O. 
(Hoehnel, Arch. Pharm. 1896, 234. 39S.) 


Plumbic acid. 


Plumbous acid. 


Barium plumbate, Ba a Pb0 4 , 

Insol. in H 2 0. Sol m HCl+Aq with 
evolution of Cl Sol, m acids m piesence of a 
reducing substance (Kassner, Arch Pharm 
228. 109 ) 


Calcium plumbate. 

Insol in HjO. HNOs+Aq dissolves out 
CaO, (Crum.A. 55. 218.) 

Ca a Pb0 4 . Properties as Ba 2 Pb0 4 . (Kass- 
ner. Arch Pharm. 228. 109.) 

-j-4H a O. Easily decomp by HN0 8l 
(Kassner, Arch, Pharm 1894, 282. 378 ) 


Calcium hydrogen plumbate, H a CaPb 2 0 8 . 

Fairly stable, slowly sol. m HNO a in the 
cold (Kassner.) 


Calcium Lead oMftoplumbate, CaPbPb0 4 . 

Insol. m HjO. Sol. in HC1 HNO a acetic 
and other acids cause a separation of Pb0 2 . ; 
(Kassner, Arch, Pharm 1903, 241. 147 ) 

Copper metoplumbate, CuPb0 8 . 

Decomp. by acids. Insol. m NK 4 QH+Aq. 
Acetic acid dissolves Cu. (Hoehnel. Arch 
Pharm 1896, 234. 399.) 


Lead wefoplumbate, PbPb0 8 . 

Identical with lead sesquioxide. 
Arch. Pharm. 1896, 234. 399.) 


(Hoehnel, 


Manganese metaplumbate. 

Decomp. by acids. (Hoehnel, Arch. Pharm. 
1896, 234. 399.) 


Calcium plumbite. 

SI sol in H a O. (Kaisten, Scher J. 5. 575 ) 

Potassium plumbite, PbO, xK a O. 

Known only m solution. 


Silver plumbite, Ag 2 Pb0 2 
Insol in H s O, NH 4 OH+Aa and KOH+ 
Aq; sol. in HNO s and acetio acid; and in oonc. 
H 2 S0 4 , III, and HF. (Bullnheimer, B 1898, 
31. 1288.) 

+2H 2 0. Insol m H 2 0. Decomp, on air. 
(Kratwig, B 15. 264 ) 


Sodium plumbite. 

Ivnown only in solution 


Potassium, K 2 . 

Violently decomposes H 2 0 oi alcohol. 
Insol in hydrocarbons, Sol, with violent 
action in acids. 


Solubility in fused KOH at t°. 

t° I G. K sol. in 100 e fused KOH 


480 

600 

650 

700 


7.8-8 9 
3 -4 

2-2 7 
0.5-1 3 


(Hevesy, Z, Elcktrochem 1909, 15. 534.) 


Sol. in liquid NH 8 . (Seely, C N 23. 169); 
(Franklin, Am Ch J 1898, 20. 829.) 

1 gram atom of K dissolves in 4.74 mol. 
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liquid NH a at 0°, m 4.79 mol. at — 50°; in 
4,82 mol at —100° (Ruff, B 1900, 39. 839.) 

Insol m liquid C0 2 . (Btichner, Z. phys 
Ch 1906, 64. 674.) 

Slowly sol m ethylene diamine Insol in 
ethyl amine and in secondary and tertiary 
amines (Kraus, J. Am Chem. Soc 1907, 
20. 1561 ) 

* Potassium acetylide, K 2 C 2 

(Moissan, C R 1898, 127. 917.) 

Potassium acetylide acetylene, K 2 C 2 , C 2 H 2 . 
(Moissan, C. R. 1898, 127. 915.) 

Potassium amalgams. 

Hg 4 K, Hg s K, HgK, Hg 10 K, Hg 12 K and 
HguK (Guntz, C R. 1900, 131. 183 ) 
HguK Stable up to 0°. Can be cryst 
from Hg without decomp, below 0° 

HgnK Stable from 0° to 71° or 73° Can 
be cryst from Hg without decomp, at any 
temp, between these limits. 

HgioIC. Stable from 71° or 73-75°. Can 
be cryst. from Hg without dccomp at any 
temp between these limits, (ICerp, Z. anorg. 
1900, 26. 68.) 

Potassium amide, KH 2 N. 

Decomp by water or alcohol Insol in 
hydrooarbons. 

Potassium ammomckelate, Ni 2 N 8 K { , 6NH» 
Decomp by H 2 0 SI sol. in liquid NHj. 
(Bohart, J. phys. Chem. 1915, 19. 659 ) 

Potassium ammonoargentate, AgNHK, NH« 
or AgNH 2 , KNH 2 

Ppt , decomp, in the air. Decomp by H a O 
or by liquid NHs solutions of acids. (Frank- 
lin, J. Am Chem. Soc. 1915, 37 866 ) 

Potassium ammonobarate, BaNK, 2NHj. 

Hydrolyzed by H 2 0. Insol. in liqmd NH,. 
Decomp, and dissolved in a solution of 
NH 4 N0 3 m hquid NH 3 . (Franklm, J. Am. 
Chem Soc. 1915, 37. 2297.) 

Potassium ammonocadmiate, Cd(NIIK) 2l 
2NH 3 

Ppt. (Franklin, Am. Ch. J. 1912, 47. 310.) 
Cd(NHK) 2 2NH, Deoomp. by H 2 0. 
Insol. in liquid NH S . (Bohart, J. phys. Chem. 
1915, 19. 542.) 

Potassium ammonocalciate, CaNK, 2NH S . 

Hydrolyzed by H 2 0 Readily sol. in a 
solution of NHiNOs m liquid NH S . (Frank- 
lin, J. Am. Chem. Soc. 1915, 37. 2300.) 


Potassium ammonocuprite, CuNK 2 , 3NH 2 . 
Very sol in liquid NH a . 

CuNK 2 , 2NH S . 


CuNK 2 , NHj. (Franklin, J. Am. Chem. 
Soc. 1912, 34. 1603 ) 

CuNKs, 2J4NH a . Ppt (Franklin, Am. 
Ch J. 1912, 47. 311.) 


Potassium ammonomagnesate, Mg(NHK) 2 . 

SI, sol in hquid NH». Rapidly hydrolyzed 
by H 2 0. (Franklin, J Am. Chem. Soo. 1913, 
36. 1463 ) 


Potassium ammonoplumbite, PbNK, 2k£NH s . 

Completely hydrolyzed by action of water 
vapor Violently decomp, by’H 2 0 or dll. 
acids Sol. in hquid NH S . (Franklin, J. 
phys Chem. 1911, 16. 619.) 

Potassium ammonostannate, Sn(NK) 2 , 4NHs. 

Decomp, by H 2 0 Readily sol. m HC1+ 
Aq SI. sol. in liquid NH S . Readily sol. in a 
solution of NHJ m liquid NH S (Fitzgerald, 
J. Am. Chem. Soc. 1907, 29. 1696.) 


Potassium ammonostrontiate, SrNK, 2NHj. 

Hydrolyzed vigorously by H 2 0, Sol. in 
solutions of NHJJOj in liqmd NHs Insol. 
m liquid NH S . (Franklin, J Am Chem, Soc. 
1915, 37. 2299.) 


Potassium ammonothallate, T1NK 2 , 4NH S 
Sensitive to action of air or moisture. Vio- 
lently decomp by H 2 0 or dll. acids. Mod- 
eiately sol. in liquid NH S at 20°, more sol. 
at higher temp, and much less sol at lower 
temp. Decomp, by liquid NHi solutions of 
acids. (Franklin, J phys. Chem. 1912, 16. 
089.) 


Potassium ammonotltanate, (N) TiNHK. 

Vigorously hydrolyzed by H 2 0. Insol. in 
liquid NHj solutions of either potassium 
amide or NHJir (Franklin, J. Am. Chem. 
Soc 1912, 34. 1600 ) 


Potassium ammonozincate, Zn(NHK) 2 , 
2NHj. 

Decomp, by water. SI. sol. m hquid NHj. 
(Fitzgerald, J. Am Chem. Soc. 1907, 29. 663.) 

Decomp, by H a O. Sol. in dilute acids. 
SI. sol, in liquid NHj. Sol. in solutions of 
ammonium Balts in liquid NH«. (Franklin, 
Z. anorg. 1907, 56. 195.) 

Potassium arsenide, KjAs. 

(Hugot, C. R. 1899, 129. 604.) 

K 2 As t . (Hugot.) 

Potassium arsenide, ammonia, AsICai NH S . 
Nearly insol. m liquid NH a . (Hugot.) 
K 2 As 4 , NH,. (Hugot.) 
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Potassium azoimide, IvNs. 
Stable in aq solution. 

4K9 ^ 

49.6 
0.1376 


46.6 pts. ai'e sol. in 100 pts. H 5 0 at 10.6°. 
" “ “ “ 100 “ H„0 “IBB. 

“ " 100 “ H a O “ 17 
“ “ 100 “ abs. alcohol at 

Insol. in pure other. (Curtius, J pr 1898, 
(2) '68. 280.) 

Potassium bromide, KBr. 

Solubility of KBr in 100 pts. H2O at t°. 


(Kremers, Pogg. 97. 161.) 
Solubility of KBr in 100 pts. HjO at t°. 


Pin. KBr 


Solubihty of KBr m 100 g. H a O at t°. 


(Meusser, Z anorg. 1905, 44. 80.) 

„3.74 g. KBr are sol m 100 g H 2 0 at 25°. 
(Amadon and Pampamm, Rend Ac. Lino. 
1911, V, 20. 473 ) 

Sp. gr. of KBr+Aq at 19°. 


37 9 


46.17 
49 67 
53.32 

55 60 

56 63 
61 03 

61.17 
61,45 
64 11 
68 31 
70.35 
74 46 


43.15 
45 45 
50.5 
54.8 

60.15 
66.75 
71 45 
74 85 


1 075 
1.116 
1 159 
1.207 


Solubility is represented by a straight line 
of the formula 54.43+0 5128t. (Coppet, A. 
ch. (5) 30. 410 ) 

100 pts. KBr+Aq sat. at 15-16° contain 
39.06 pts. KBi (v. Hauer, J pr. 98. 137 ) 


(Gerlach, Z. anal 8, 285.) 

) gr of KBr+Aq at 15° containing - 


.0357 1,074 1.1583 1 2553 1.3198 
(Kohlrauscb, W Ann. 1879. 1.) 


Sp. gr of KBr+Aq at t°. 


181 


G KBr in 10' 
solution 


1 0753 
1 1625 
1 2580 


(Tilden and Shenstone, Phil. Trans. 1884. 23.) 
Sat. solution boils at 112°. (Kremers ) 

Sat. KBr+Aq contains at: 

—12° -—10° +3° 32° 39° 

31.0 31.5 35,7 41.6 47.7% KBr, 

65° 77° 140° 173° 220° 

45.5 48.7 64.1 58 5 61.6% KBr. 

(fitard, A. ch. 1894, (7) 2. 539.) 

If solubility S=pts. KBr in ICO pts. solu- 
tion, S=“34,5 +0.2420t from 0° to 40°, S' 


(de Lannoy, Z. phya. Ch. 1895, 18. 460.) 

KBr+Aq containing 6.99%KBr has sp. 
jr. 20°/20° = 1.0521. (Le Blanc and Rohland, 
Z. phys Ch. 1896, 19. 278.) 

Sp. gr. of KBr+Aq at 20.5°. 


37.97 

28.83 

20.49 


1 2407 
1 1629 
1.0815 


(Oppenheimer, Z, phys. Ch 1898, 27. 452.) 



POTASSIUM BROMIDE 


746 


Solubility of KBr+NHJ$r at 25°. 


0 64 
2 46 
6 13 
16 29 


34.76 
38.14 
41 78 
43.26 
48,08 
67 73 


1 3721 
1 3711 
1.3716 


1.3777 

1.3766 

1.3763 


(Fock, Z. Kryst Min 1897, 28. 367.) 


Solubility in KNOs+Aq. 


1 litre of the solution contains 


Mol, KNOj I Mol KBr Mol. KNOs I Mol. KBi 


Solubility of KBr+KCl in H 2 0 at t°. 


11.3 
11.0 
10.8 
11 2 


11 0 
11.0 
11.9 
12 0 
11 8 
12 8 
13 2 
12 5 


31 2 
29 9 
31 7 


33 9 

34 7 
36.3 


0 131 
0.527 
0.721 


4.761 
4 72 
4.61 
4 54 
4 475 
4 44 
4 375 


(fitard, A. oh 1894, (7) 3. 281.) 
Solubility of KBr+KCl in HiO at 25°. 


G per 100 g HsO 


KBr 


(Touren, C. R. 1900, 130 911 ) 
See also under KNOs. 


100 pts. KBr+KCl+Aq sat at 15-16° con- 
tain 37 66 pts, of the two salts; 10.0 pts. 
KBr+KI+Aq sat. at 15-16° contain 57 96 
pts. of the two salts; 100 pts KBr+KCl+ 
KI+Aq sat. at 15-16° contain 67.88 pts of 
the three salts, (v Hauer, J. pr. 98. 137. 


Solubility of KBr+KCl m H a O at 2 


68 47 
62.26 
58 50 
52 46 
45 42 
38.70 
26.62 
12.94 


12 48 
17.17 
21.23 


Pampamni, 
11, 20, II. 4' 


Solubility in KCl+Aq at 25 2°, 


Mol KBr 


21.80 
14 07 
4 75 
0 00 


8 26 
13 66 
16.69 
21 39 
25.09 
29 17 
31 13 


1.3544 
1 3320 
1 3119 


0.0 
0.67 
0.81 
1.35 
1 48 
1.61 
1.70 
2.46 
3 775 


4 761 
4.22 
4.15 
3 70 
3.54 
3.42 
3 34 
2 50 
0 525 


(Fock, Z Kryst. Mm. 1897, 28. 367.) 


(Touren, C. R. 1900, 130. 1252.) 
se also under KC1. 
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By repeatedly heating KBr+Aq sat. at 15- 
16° with KI and noolmg to 15°, nearly all the 
KB r can be separated (v. Hauer ) 

100 pis H a O sat. with IvBr at 16° dissolve 
13.15 pts KI, but on addition of niore KI. 
KBr is pptd. (van Melckebeke, C. C 1872. 
586) 

Solubility in KI+Aq at t°. 


11.1 
12 1 
10.8 
11.6 
12.3 
13 0 
13.2 
13.7 
15.1 
16.0 


46 9 
46 2 
48 0 
50.1 
50 0 

53 1 
51.9 
52 5 
53.7 

54 6 
54 8 


(frtard, A.* oh 1894, (7) 3 279.) 
Solubility of KBr+KI in H 2 0 at 25°. 


53 21 
42,32 
34.14 


127.10 
127 31 
130 61 
149.26 


(Amadori and Pampanini, Att. Ace. Lino. 
1911, 20, II. 475.) 

Solubility of KBr in KOH+Aq. 


113.6 
177 2 
231.1 


277.6 
434 7 
579 6 


(Ditte, C. R, 1897, 124, 30.) 


Sol in Br a at 15°. (Walden, Z. anorg. 1900, 
25. 220 ) 

Moderately sol. in liquid Nils. (Franklin, 
Am Ch J 1898, 20. 829 ) 

Sol. m liquid NHs 45 pts are sol. m 100 
pts. liquid NHs at — 50°. (Joarnus, C. R. 
1905, 140. 1244.) 

Attacked bv liquid N0 4 with liberation of 
Br 2 . (Frankland, Chem Soc. 1901, 79. 
1361.) 

Insol m liquid C0 2 (Btichner, Z. phyg. 
Ch 1900, 54. 674.) 

Sol in S0 3 (Walden, Z. anorg 1900, 25. 
217) 

Sol. in S0 2 C1(0H). (Walden, Z. anorg. 
1902, 29. 382 ) 

Difficultly sol. in AsBr s . (Walden, Z 
anorg 1902, 29. 374.) 

Sol in SbClj. (Walden, Z anoig. 1900, 25. 

220 .) 

Sol. in liquid S0 2 . (Walden, Z, anorg 
1902, 30. 160 ) 

Hydrazine dissolves 56.4 pts KBr at 12 5- 
13°. (de Bruyn, R. t, c 1899, 18. 297 ) 

SI. sol. in alcohol (Ballard,) 

Sol. in 200 pts cold, and 10 pts boiling 
80% alcohol 

Sol m 180 pts 90% alcohol. (Hager ) 

Sol. in 760 pts abs, alcohol at 15°. (Eder, 
Dingl. 221. 89 ) 

100 pts absolute methyl alcohol dissolve 
1.51 pts. at 25°, 100 pts absolute ethyl al- 
cohol dissolve 0.13 pt. at 25° (de Bruyn, Z. 
phys. Ch. 10. 783.) 


Solubility of KBr ln^methyl alcohol +Aq at 

P=% by wt. of alcohol in alcohol+Aq. 
S=Sp. gi, of alcohol+Aq sat. with KBr 
L=millimols KBr in 100 com. of the solu- 


47.1 
64 0 

78.1 


0 9801 
0.8906 
0 8411 
0.8047 


(Herz and Anders, Z. anorg. 1907, 55. 273.) 


100 g. KBr+CHsOH contain 0.2 g. KBr 
at the critical temp, (Centnerszwer, Z. phys. 
Ch 1910,72.437.) 
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Solubility of KBr in ethyl alcohol+Aq 


Solubility of KBr m acetone+Aq at 25° 
A=cc. acetone m 100 cc. acetone+Aq. 
KBi=millimols KBr in 100 cc. of the 
solution. 


Solvei 


25 98 
21 24 
16 27 
11 50 


56 40 
50.15 
44 95 
38.85 
32 50 
24.70 
15 95 


43 40 
40 85 
38.37 
33 27 
28 32 
23 22 
18.11 
13.02 


76.65 
72.70 
69.00 
62 30 
56 45 
50.46 
44 25 
37 40 


481 3 
366.7 
310.5 
259.0 
202 9 
144 9 
95 3 
46 5 
10 1 


1.0275 

0.9591 

0.89415 


(Taylor, J. phys. Ch. 1896, 1. 724.) 

At room temp., 1 pt. KBr by weight is sol. 

52 pts, methyl alcohol, D 16 0 7990 
350 “ ethyl " D“ 0.8100. 

1818 “ propyl “ D 16 0.8160 

(Rohland, Z anorg. 1898, 18. 325.) 

Solubility of KBr m ethyl aloohol at 0° 


(Harz and Knoch, Z. anorg. 1905, 45. 262.) 


Solubility of KBr in glycerine +Aq at 25° 


mo ky e 


1 I HjO 


536.75 
529.25 
502 85 
491 76 
455 25 


13 28 
26 98 
45 36 
54 23 
83 84 
100 


481 3 
444 3 
404.0 
340 5 
310 4 
219.25 
172 06 


4 51 
4.45 
4 22 
4.13 


100 g. ethyl alcohol dissolve 0.142 g. KBr 
at 25°, 

100 g. piopyl alcohol dissolve 0.036 g KBr 
at 25°. 

100 g. isoamyl alcohol dissolve 0 003 g KBr 
at 25°. 

(Turner and Bissett, Chem. Soo. 1913, 103. 
1909.) 

0 055 g. is sol. in 100 g propyl alcohol 
(Schlamp, Z. phys Ch. 1894, 14. 276.) 

Sol. in 5000 pts. ether (sp. gr. 0.729 at 15°.) 
(Eder, l. c.) 

Sol. in 1700 pts. alcohol-ether fl • 1) at 15° 
(Eder, l. c.) 

100 pts. aoetone dissolve 0 023 pt. KBr at 
26°. (Krug and M’Elroy, J Anal. Cb. 6. 184 ) | 


(Herz and Knoch, Z anorg. 1905, 45. 267.) 


100 g. 95% formio acid dissolve 23.2 g. 
KBr at 18.5°. (Asohan, Chem. Ztg. 1913, 37. 
1117.) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790), ethyl acetate (Naumann, 
B. 1904, 37. 3601.) 

Insol. lh benzonitnle (Naumann, B. 
1914, 47. 1370.) 

100 ccm. of a sat. solution of KBr in fur- 
furol at 25° contain 0 139 pts by wt KBr. 
(Walden, Z. phys Ch. 1906, 55. 713 ) 

Insol. in CS 2 (Arctowski, Z anorg 1894, 
6. 257.) 


Potassium selenium bromide. 

See Bromoselenate, potassium. 
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Potassium tellurium bromide. 

See Bromotellurate, potassium. 

Potassium thallic bromide, KBr, TlBr s -f 
2HaO. 

Sol. m H a O. 

3KBr, 2TlBrj+3H s O. Sol.inHaO. (Ram- 
melsberg ) 


The saturated solution contains 58.5%, and 
boils at 107.6“ (Muldei), contams59 40%, and 
boils at 108.3“ (Legrand), oontams 69.26%, 
and boils at 109,6° (Gay-Lussac); boils at 
110“. (Kremers.) 

Sol. in 3.016 pts. HaO at 16° (Gerlaoh) ; in 
3.03 pts. at 17.5°, or 100 pts. H 2 0 at 17.5° dis- 
solve 33 pts KC1. (Sohiff.) 


Potassium thorium bromide. 

Sol. in HaO. (Berzelius.) 

Potassium tin (stannous) bromide, KBr, 
SnBra+H s O. 

Sol. in HaO. (Benas, C. C. 1884. 968.) 
Can be reeryst. from HBr or KBr-j-Aq. 
(Richardson, Am. Ch. J. 14. 95 ) 

2KBr, SnBra+2HaO. Cannot be reeryst. 
from HBr+Aq (Richardson.) 

Potassium tin (stannic) bromide, 2KBr, 
SnBr,. 

See Bromostannate, potassium. 

Potassium uranous bromide, KUBr 8 . 

Very sol. in H s O. (Aloy, Bull. Soc. 1899, 
(3) 21. 264.) | 


Potassium uranyl bromide, 2IvBr, UOaBra+ 
2HaO 

Very easily sol in H a O (Sendtner ) 

Potassium zinc bromide, KBr, ZnBr a -)-2HaO. 
igHot^liygroscopic (Ephraim, Z anorg 

,2 KBr, ZnBr 3 -|-2HaO. Not hygroscopic. 
(Ephraun ) 


Potassium bromide ammonia, KBr, 4NH S . 
(Joanms, C R. 1905, 140. 1244.) 

Potassium bromide ruthenium dihydronltro- 
socbloride, (NO)RuaH i Cl 3 , 2HC1, 3KBr. 
Ppt SI. sol. m H a O (Bnzard, A. oh 
1900, (7) 21. 359 ) 


Potassium bromoiodide, KBr-I. 


(Wells and 


Potassium carbonyl, KaCaO a . 

Decomp, by HaO with explosion. (Joanms, 
C. R. 116. 158.) 


Potassium chloride, KC1. 

Sol. m H 2 0 with absorption of heat 
30 pts. KC1+1Q0 pts. IRQ at 13.2“ lowe 
the temp, 12.6“ (Rtidorff, B. 2. 68.) 

100 pts. H s O dissolve 29.31 pts. KC1 at 0‘ 
(Gay-Lussac) ; 28.5 pts. KC1 at 0° (Muldei 
Gferardin.) 


(Gay-Lussao, A. oh. (2) 11. 308 ) 


100 pts HaO dissolve 34,0 pts IiCl at 


J.8"1‘S6 ptT'rt ls'oV'CKopi') 8 ’ 34,9 

100 pts HaO at 17.6° dissolve 33 24 pts KOI, and 
sp gr. of solution is 1 035. (Karsten.) 

100 pts HaO at 12° dissolve 32 pts., and at 100°, 69.4 
pts. (Otto Graham ) 

Sol in 3 pts. HaO i 
HaO (Bergras ' - ‘ 


croy) . in 3 pts 


1 16°, I 


i.t and 3 pts, boiling 
, or cold HaO (Four- 
3 at 110° (M, R. and 


Sol in 3 5 pts. HaO at 0°, and in less than 1 pt hot 
laO (Sohubarth), 100 pts H 2 0 at 17,5° dissolve 30.7- 
3 Opts KC1 lUro'a Diet.). 

100 pts, HaO dissolve 35 405 pts, ICC1 at 15°, and 
-olutton has sp gr, =1.1809 (Michel and Krafft, A. 
oh (3) 41 478 ) 


100 pts HaO dissolve at: 

18“ 30“ 40“ 57“ 

33 6 37 8 40 1 45.0 pts. KC1. 
(Gerardm, A. ch. (4) 5. 139.) 

100 pts. HaO dissolve 33.06-32.08 pts KC1 
at 15.6“ and sp gr. of solution <=1,171. (Page 
and Keightley, Chem. Soc. (2) 10. 566.) 


Solubility m 100 pts. HaO at t“. 


t° 

Pts 

KCt 

t° 

Pta 

KOI 

t° 

Kci 

0 

28.5 

17 

33 9 

34 

38.5 

1 

28 7 

18 

34 2 

35 

38 7 

2 

29 0 

19 

34.4 

36 

39.0 

3 


20 

34 7 

37 

39.3 

4 

29.5 

21 

35.0 

38 

39.6 

5 

30 0 

22 

35 3 

39 

39 9 

6 

30 6 

23 

35 5 

40 

40.1 

7 

31,0 

24 

35.8 

41 

40.3 

8 

31 6 

25 

36.1 

42 

40.6 

9 

31 7 

26 

36 4 

43 

40 9 

10 

32 0 

27 

36.6 

44 

41 2 

11 

32.3 

28 

36.9 

45 

41.5 

12 

.32 6 

29 

37.2 


41.7 

13 

32 8 

30 

37.4 

47 

42 0 

14 

33,1 

31 

37.7 

48 

42.3 

15 

33.4 

32 

38.0 

49 

42.6 

16 

33 6 

33 

38.2 

50 

42.8 
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Solubility in 100 pts., etc. — Continued. 


If solubility S = pts. KCI in 100 pts. solu- 
tion, S =20.5 +0 1445t from —-90° to 110°. 
(fitard, C R 98. 1432.) 

Sat. KCl+Aq contains at’ 

142° 150° 175° 180° 

38.6 38.8 41.2 41 8% KCI. 

190° 200° 243° 732° (mpt ) 

43 2 42 9 47 6 100% KCI 

(Etard, A ch 1894, (7) 2. 256.) 

100 g H a O dissolve 0.488 grain-equivalent 
KCI at 25°. (van’t Hoff and Meyerhoffer, 
Z pliys. Ch. 1904, 49 315 ) 

Solubility of KCI in H a O at t°. 


28.29 
34.37 
38.32 
45 84 


Solubility in 100 pts HaO at t°. 


*• 

Pts 

IiOl 

t° 

! Pts 
KCI 

t° 

KCI 

-11° 

24 46 

25.7 

36 10 

64 95 

47.17 

-6 4 

25 78 

29 25 

37.31 

71 65 

48 76 

0 

27 9 

38.0 

39.71 

74.25 

49 27 

+3 9 

29.37 

41.45 

40 67 

80 76 

51.24 

9 4 

30.84 

46 15 

42 34 

86 6 

52 63 

11 4 
14 95 

32.19 
32 66 

48.8 
55 1 

42 86 
44.51 

91 4 

53 49 

19.0 

34 32 

60 55 

45 90 




(Coppet, A. ch (5) 30. 414.) 


Solubikty is represented by a straight line, 
of which the formula is 28.51 +0.2837t 


* Bpt. of sat. solution. 

(Berkeley, Phil. Trans. Roy. Soc. 1904, 203, 
A. 189.) 


Solubility of KCI in 100 g. HaO at t°. 


t° 

g. KCI 

t° | 

g KCI 

+18 5 

33.3 

-4,5 j 

25 9 

11 5 

31.2 

-9 

23.9 

10 

30 8 

-8,5 

21 5 

7.5 

29.8 

-8 

20 0 

2 6 

28.4 

-7 

17.5 

0 

27 5 

-6 

15.7 

-1 

27 2 

-5 5 

14 3 


(Meusser, Z. anorg. 1905, 44. SO.) 


100 pts H 2 0 dissolve at. 

0° 100° 130° 180° 

29.2 56 5 66 78 pts KCI 

(Tilden and Shenstone, Lond, R Soc. Proc. 
36. 345.) 

Solubility of KCI in 100 pts H s O at high 


Sat. KCl+Aq at 25° contains 26 46% KCI 
(Foote, Am Ch. J. 1906, 36. 238 ) 

28.01 g KCI we contained in 100 g. solu- 
tion sat. at 30°. (de Waal, Dissert 1910.) 

36.12 g KCI we sol in 100 g. HaO at 25°. 
(Amadon and Pampamni, Rend, Aec. Lmc. 
1911, V. 20. 473.) 

4.272 g. mol. we contained in 1 1. solution 
sat. at 25°. (Here Z. anorg 1911, 73. 274 ) 
Solubility of KBr at 6° =23 06%; 28.4° = 
26.91%; 62 6°=31.57° (Suss, Z. Knst. 1912, 
51. 262.) 

Solubility at 22°=25 68%, (Brdnstedt, Z, 
phys Ch. 1912, 80. 208 ) 

100 mol. H 2 0 dissolve at: 

19.3° 29.7° 40.1° 54.5° 

8 2 8.99 • 9.75 10 39 mol. KCI. 


(Tilden and Shenstone, Phil. Trans. 1884. 23.) 



750 


POTASSIUM CHLORIDE 


Sp. gr. of KCl+Aq at 17 5°. 


& 

sp RY. 

KCl 

Sp gr. 

ilh 

Sp gr. 

1 

1 0062 

9 

1 0686 

17 

1.1152 


1 0125 

10 

1.0055 

IS 

1 1225 

3 

1 0180 

11 

1 0725 

19 

1.1298 

4 

1 0254 

12 

1 0796 

20 . 

1 1372 

5 

1 0319 

13 

1 0866 

21 

1 1440 

6 

1 0385 

14 

1 0937 

22 

1 1521 

7 

1 0451 

15 

1.1008 

23 

1 1596 

8 

1 0518 

16 

1 1080 

24 | 

1,1673 


5 9S 1 0382 21 31 1 1436 
11 27 1 0733 25 133 1 1720 
16 27 1 1075 II 

(Ivremers, Pogg 96. 119.) 


>, gr. of KCl+Aq at 16°. 


Sp gr 

A 

Sp gr 

l(6l 

Sp.gr 

1 00650 

1 01300 

1 01950 

1 02600 

1 03250 
1.03916 

1 04582 

1 05248 

1 05914 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1 06580 
1.07271 

1 07962 

1 08654 
! 1 09345 

1 10036 

1 1 10750 

1 11465 
j 1 12179 

19 

20 

21 

22 

23 

24 

24 9* 

, 

1.12894 

1.13608 

1.14348 

1.15088 

1 15828 
1.16568 
1.17234 


* Mother liquor. 
(Gerlach, Z. anal-. 8 281.) 


1.077. Sp gr. of KCl+Aq at 0°. S= pts. salt in 100 
pts. of solution; Si=mols. salt in 100 
mols. solution. 


20.7840 5 954 1 1489 

17 7214 4.940 1 1258 

14 4707 3.922 1 1018 

11.0757 2 918 1 0769 

7 5440 1 931 1.0521 

4.4968 1 123 1 0308 

(Chaipy, A. eh. (6) 29. 23.) 

Sp gr. of KCl+Aq at 25° 

Concentration of KCl+Aq Sp gr. 

1-normal 1 0466 

l /i - “ 1 0235 

Vi- “ 1 0117 

Vs- “ 1 0059 

(Wagner, Z. phys. Ch 1890, 5. 36.) 

KCl+Aq containing 5.05% KC1 has sp. g 
20720° = 1 0327 

KCl+Aq containing 20.55% KC1 has s; 
gr 20°/20° = 1.1393. 

(Le Blanc and Rohland, Z phys. Ch. 189 1 
19.272) 


(Dijkcn, Z. phys. Ch 1897, 24. 109.) 

3. gr. of KCl+Aq at 20 1°, when p~per 
cent strength of solution; d= observed 
density, and w= volume cone, in g per 


(Niool, Phil. Mag. (5) 16. 122.) 
Sp gr. of KCl+Aq at 18°. 


A 

Spgr 

A 

Sp. gr. 

A 

Sp gr 

5 

10 

1.0308 

1 0638 

15 

20 

1.0978 

1.1335 

25 

| 1.1408 


(Kohlrausch, W. Ann. 1879. 1.) 


(Barnes, J. phys. Ch. 1898, 2. £ 
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Sp. gr. of KCI+Aq at t°. 


Normality of 
KCI+Aq. j 


Sp gr t°/4° 


20 5 



(Oppenheimer, Z. phys. Ch. 1898, 27. 460.) 


KCI+Aq containing 10% KC1 boils at 
101.1°; containing 20%. at 103 4°. (Gerlack.) 

Sat KCI+Aq containing 52.7 pts. KC1 to 
100 pts. II 2 0 forms a crust at 107.7°; highest 
temp, observed, 108.5°. (Gerlnch, Z. anal. 26. 
426) 

B.-pt. of KCI+Aq containing pts. KC1 to 
100 pts, H 2 0. G= according to Gerlach 
(Z. anal. 26. 438); L= according to 
Legrand (A. ch. (2) 69. 426). 


B-pt. I G I L 


G I t 


Sp. gr of KCI+Aq at 18°/4° 


g KCl in 100 g, 
of solution 


0 24963 
0 12459 
0.08342 
0 062343 


Sp gr 


1 0003 
0 9995 
0 99929 
0 99912 


(Jahn, Z. phys Ch. 1900, 33. 559 ) 


37 8 
41 0 
44 2 
47 4 
50 5 
53 7 


KCI+Aq containing 1 pt. ICC1 in 68 923 
pts. HaO at 17° has sp. gr. = 1 .0096. (Hittorf, | 
Z. phys Ch 1902, 39. 628.) 

Sp. gr 20°/4° of a normal solution of KC1= 
1.04443. (Haigh, J Am Chem. Soc. 1912, 
34. 1151 ) 


Precipitated from aqueous solution by IIC1 
+Aq Much less sol m very dil, HCl+Aq 
than in H,0 (Fresemus ) 

Nearly insol. m cone. HCl+Aq. 

100 cc. sat. HCl+Aq dissolve 1.9 g. KC1 
at 17°. (Ditte, A. ch 1881, (5) 24. 226.) 


Sp, gr. of sat. KCI+Aq at t°. 


Solubility of KC1 in HCl+Aq at 0°. 


100 g. HiO 


KCl 


24 98 
28.50 
31 23 
34 11 
37 28 
40 12 


1.42 

2.41 

2.59 

4.05 

8.39 

12.40 

14.95 

23.88 

54.20 


25.73 
22.69 
20.84 
20.51 
17.71 
11 93 
7 46 


(Engel, A. ch. 1888, (6) 33. 377.) 


Sp. gr. of dil. KCI+Aq at 20 004°. 
Conc.= g. eqrnv. KCl pel’ 1 at 20 004°. 
Sp. gr. compared with H 2 0 at 20. 004°= 1. 


Cone 

Sp. gr 

0 0000 

1 000,000,0 

0.0001 

1 000,004,8 

0 0002 

1.000,009,7 

0 0005 

1,000,024,2 

0.0010 

1.000,048,6 

0.0026 

1.000,097,1 

0.0050 

1.000,242,6 

0.0100 

1 000,483,6 


(Lamb and Lee, J. Am. Chem. Soc , 1913, 36. 
1687.) 


Solubility of KCl in HCl+Aq. 


- 

Concentra- 
tion of HCl 

fooM 

Wt. KClper 
1000 g. HaO 

Mol 

solubility 

0 

0 

283.55 

3 81 


X 

267.25 

3 59 

t{ 

% 

250.00 

3 36 

“ 

l 

214 25 

2 88 

25 

0 

359 25 

4.82 


X 

341 55 

4.59 

11 

y 2 

324 30 

4.35 

“ 

i 

289.60 

3.89 


(Armstrong and Eyre, Proc. R. Soc, 1910 (A) 
| 84. 127.) 
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Solubility in KOH+Aq at 20 °.— Continued 


1 365 
1 370 
1 375 
1 380 
1 385 
1 390 
1 397 
1 405 
1 410 
' 1 415 
1 420 
1 426 
1 430 
1 435 
1 440 
1 445 
1 460 
1.456 
1.460 
1.465 


1 490 
1 495 
1 500 
1 505 
1 510 
1 515 
1 520 


1 540 
1.545 
1 550 


39.5 
40.0 
40 2 

40 6 

41 0 

41 5 

42 0 
42 3 

42 6 

43 0 
43 5 

43 7 

44 0 
44 3 

44 6 

45 0 

45.5 
45.9 
46.2 


47 9 

48 2 
48 5 

48 8 

49 1 
49 6 

49 7 
60 0 
60 3 

50 6 

51 0 


(Winteler, Z. Elektrochem, 1900, 7. 360.) 

KCl+NaCl. 

10°. Pts KCl+NaCl+Aq sat. at 13-16“ 
contain 30.18 pts. of the two salts (v 
Hauer.) ■ ’ 

100 pts. HjO dissolve 13.92 pts. KC1 and 
30.65 Pts. NaCl l at 16.0“ andToiution Z 
SP ion j? age and Keightley ) 

100 pts H s O dissolve 10.11 pts. KC1, 32.15 
pts. NaCl, and 4.69 pts. K 2 S0 4 , and solution 

gr '^H 50 - (P and K -) 

100 pts. H,0 dissolve 29 9 pts NaCl and 
15.7 pts. IvCl at 18.8“ (Rttdorff.) j 


Solubility of KCl+NaCl in H 2 0 at t°. 100 
pts. H a O dissolve pts. KC1 and pts NaCl, 


(Precht and Wittgen, B 14. 1667.) 


Solubility of KOI m NaCl+Aq at 20“ 


34.52 
29.37 
4 71 
0 42 


(Nicol, Phil, Mag 1891, 31. 369.) 
Solubility of KCl+NaCl at t“. 


G per 100 g HiO 


15.8 

29.0 

30.0 


14 5 
31.3 
25.2 
34.0 


(Soch, J. pbys. Ch. 1898, 2. 46.) 
Solubility of KCl+NaCl at ? 0 


a salts in 100 g. HsO 


(Uyeda, Mem. Col. Sc. Kioto, 1910, 2. 245.) 

100 g H s O sat with NaCl dissolve 0.216 
gram-equivalent KC1 at 25° 

100 g. H 2 0 sat. with K 2 SO< dissolve 0.466 
gram-equivalent KC1 at 25°. (Euler, Z 
phys Ch. 1904, 49. 315.) 

Solubility in NaCl+Aq at 20°, 30°, 40° and 
,1° Tables given in the original show that 
each salt diminishes the solubility of the 
other. (Leather, Chem. Soc. 1915, 108. (2) 
13.) 
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Solubility of KCl+NaCl in HCl+Aq at 25°. 

% HCl i % NaCl I % KCl 


Sat. K 2 S0 4 +Aq dissolves KCl only with 
pptn. of IC2SO4, but sat. KCl+Aq dissolves 
some K3SO4 without any separation. (Kar- 
sten.) 


KCl+SrCL. 

100 pts H 2 0, dissolve 11.2 pts KCl and 
48.6 pts SrCl 2 at 14 6°. (v Hauer.) 


10 30 9 1.32 
20 33.4 1.43 
30 30.1 1 57 


60 43 8 1 94 
70 46.5 2 06 
80 49.2 2 21 
90 52 0 2 38 


1 1 698 I : 

(Mulder, Soheik, Verhandel. 1864.) 
KC1+(NH 4 ) 2 S0 4 

Sat solution of KC1+(NH 4 ) 2 S0 4 at b.-pt 
when oooled to 14° has different composition 
from sat. solution of (NB 4 )C1 and. K 2 S0 4 , and 
its composition is changed by warming it with 
either KCl or (NH 4 ) 2 S0 4 . (Rhdorff ) 

KC1+K 2 S0 4 . 

100 pts. H 2 0 contain the following amounts 
salt at 18.75°: (1) sat. with KCl alone; 

(2) sat, first with KCl then with K 2 SO<; 

( 3 ) sat, with K 2 S0 4 and KCl together; 

(4) sat. first with K 2 S0 4 then with KCl; 

(5) sat. with K 2 S0 4 alone. 


100 g. H 2 0 dissolve 34.76 g. KC1+2.93 g. 
K 2 S0 4 at 25°. (Van’t Hoff and Meyerhoffer, 
Z. phys. Ch. 1898, 27. 75.) 

Sol in 20% KC 2 H»0 2 +Aq (Stromeyer.) 
Qujtckly attacked by liquid N0 2 in the 
presence of traces of moisture, with evolution 
of Cl 2 . (Frankland, Chem. Soc. 1901, 79. 
1361.) 

SI. sol m liquid NH a . (Franklin, Am. Cli, 
J 1898,20.829) 

Easily sol. in liquid HF (Franklin, Z, 
anorg. 1905, 46. 2.) 

100 g. hydrazine dissolves 8.5 pts, KCl at 
12.5-13°. (de Bruyn, R. t. c. 1899, 18. 297.) 

100 g. anhyd. kydroxylamine dissolve 12.3 
g. KCl at 17-18°. (de Bruyn, 2J. phys. Ch. 
1892, 10. 782.) 


contain the following amounts. 


00% H 2 0 dissolve 9 2 pts. KCl at 15° 
(Sohiff ) 

Insol. in absolute alcohol or in 96% alcohol 
at 15° or below. At 20°, 100 pts, of the latter 
dissolve 0.04 pt.; at 25°, 0.06 pt,, at 30°, 0,20 
pt KCl. Dilute alcohol dissolves less KCl 
. than the contained H a O would dissolve by 
itself 
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Solubility in dil. alcohol. D = ep. gr. of alco- 
hol; S = solubility in 100 pts. alcohol at t°. 



(Gerardin, A. ch. (4) 6 140 ) 


Solubility of ICC1 in dil alcohol at 14 fl° 


Water 


1.0455 

0.9695 

0.9315 

0.8448 


2 79 
4 98 
10 56 
15 57 
20.66 
24 25 
40 42 
48.73 


88 10 
85 78 
84 00 
79.63 
75 24 
70 52 
67.05 
50.18 


29 10 
26 86 
24 67 
20 66 
17 24 
14 27 
13 25 
6 35 
3.82 
0.30 


(Bodlander, Z, phys. Ch. 7. 316.) 


Solubility of KC1 in ethyl alcohol. 
(G. KC1 per 100 g. alcohol+Aq.) 


alcohol 

-30° 

at 40° 

alcohol 

at 30° 

at 40° 

0 

5.28 

9.43 

16.9 

25.1 

34.1 

38 9 

33.9 

30.2 

24.9 

19.2 
15.6 

41.8 

35.9 
33.3 
27.6 
21 8 
17.2 

43.1 

55.9 

65.9 

78.1 

80.2 

11.1 

0.8 

3.6 

1.3 

0.4 

13.1 

8.2 

4.1 

1.0 

0 6 


(Bathrick, J. phys. Ch. 1896, 1. 160.) 


Solubility of KC1 m ethyl alcohol at 0°. 



(Armstrong and Eyre, Proc. Roy. Soo. 1910, 
(A) 84 127.) 


Solubility of ICC1 m ethyl alcohol +Aq at 


13 27 
9.40 
6.26 


(McIntosh, J. phys. Ch. 1903, 7. 350.) 


100 pts. absolute methyl alcohol dissolve 
0.5 pt at 18 5°; 100 pts. absolute ethyl al- 
cohol dissolve 0 034 pt at 18.5°. (de Bruyn, 
Z. phys Ch. 10. 783 ) 

100 pts. 40% wood alcohol dissolve 9.2 pts. 
KC1. (Schiff.) 


.Solubility of KC1 in methyl alcohol+Aq at 
25°. 

P — % by wt. of alcohol in alcohol+Aq, 
S = Sp. gr. alcohol+Aq sat. with KC1 
L= millimols KClin 100 ccm of the solu- 
tion. 



0 

10.6 


1.1782 417.4 

1.125 329 


47.1 

64.0 

78.1 
98 9 


0.9679 
0 9064 
0.8607 
0.8242 
0.7937 


102 


5 7 


(Here and Anders, Z. anorg. 1907, 65. 273.) 
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Solubility of KC1 in methyl alcohol. 


o h g l fiTo 


0 25 
0.50 

1 00 
3 00 


283 55 
280.00 
276 35 
267.85 
238 10 


3 81 
3 76 
3 71 


500 mg KCI treated with 10 g. of above 
mixture yield only 0.3 mg. to the liquid. 
(Lawrence Smith, Am. J Sci 16 66 ) 

Insol. in acetone (Kiug and M’Elroy, J. 
Anal. Ch 6. 184, Eidmann, C C. 1899, II. 
1014.) 

Solubility of KCI m acetone+Aq at t.° 


G KCI 


0 25 
0.50 

1 00 
3.00 


364 15 
361 90 
357 10 


10 pts methyl alcohol, D 15 0.7990 
/riO " ethyl “ D» 0.8035 
Iusol in propyl alcohol. (Rohland, Z. 
anoig 1899, 18. 325.) 

■ 100 g methyl alcohol dissolve 0.53 g. KCI 
at 25°. 

100 g. ethyl alcohol dissolve 0 022 g. KCI 
at 25° 

100 g propyl alcohol dissolve 0 004 g KCI 
at 25°. 

100 g isoamyl alcohol dissolve 0.0008 g. 
KCI at 25°. 

(Turner and Bissett, Chem. Soc. 1913, 103. 
1909.) 


64 88 
59 49 
53 17 
45 98 
37.97 
29 22 
19 82 


0 00 


0 00 
3 74 
6 96 
16 22 
25 45 
35 52 
45 98 
56 91 
68 18 
79 43 


27,27 
25.11 
23 42 
18 90 
15 06 
11.31 
8 04 
5 12 
2 60 
0 76 
0 13 
0 00 


67 88 
65 15 
62 97 
19 81 
14 94 
10 00 
4 97 
0 00 


0 00 
3 67 
6 79 
11 51 
15.75 
79 34 
84.66 
89.84 


26 72 
25 33 
32 34 
21 28 
0 58 
0 40 
0 16 
0 07 
0 00 


Since there is but one liquid phase here, 
these figures represent the solubility of KCI in 
acetone+Aq at 30° and 40°. 

(Snell, J. phys. Chem. 1898, 2. 484.) 


Solubility of KCI in propyl alcohol. 



Goncentra- 

Mol g per 
1000 g. HaO 

Solubility in 
1000 g. HaO 

Molecular 

solubility 

0 


283 55 

3.81 


0.25 

274 10 

3.68 


0 50 

265 45 

3 56 

“ 

1 00 

248 0 

3 33 

25 

0 25 

366 10 
365.40 

4 90 

4 77 

t{ 

0 50 

347 70 

4 67 


1 00 

331 50 

4 45 


(Armstrong and Eyre, Proc, Roy. Soo. 1910, ! 
(A) 84. 127.) 


Insol. in fusel-oil. (Gooch, Am. Ch. J. 9. 
63-) 

Very si. sol. m mixture of equal pts. ab- 
solute alcohol and ether. (Berzelius.) 


The addition of KCI to mixtures of acetone 
and HjO will cause a division into 
two layers. The following table gives 
the temp at which sat solutions of KCI 
m acetone+Aq of varying concentra- 
tions separate mto two layers and also 
the compositions of the sat solutions of 
KCI m acetone+Aq 
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Solubility : 


HaO 


i pyridine+Aq at 10°. 


Potassium thorium chloride, KC1, 2TI1CI4+ 
18H a O. 

Deliquescent; boI. m H a O and alcohol, 
(Berzelius.) 


(Sehroeder, J. pr. 1908, (2) 77. 268.) 


Potassium tin (stannous) chloride (Potassium 
chlorostanmte), KC1, SnCl a +H a O. 
Deoomp by H a O; sol in hot HC1 or KC1 + 
Aq. (Remsen and Richardson, Am Ch. J. 
14. 90.) 

2KC1, SnCl a +H a O. Partially decomp, by 
dissolving m H a O. (Rammelsberg Pogg. 94. 
607.) 

+2H a O. Very sol. in hot, and but slightly 
in cold HCl+Aq or ItCl+Aq. (Remsen and 
Richardson ) 

4KC1, SnCl a +3H a O (Poggiale, C. R. 20. 
1182) 


Insol in anhydrous pyridine and in 97% 
pyridine+Aq. 

Very si sol. m 95% pyiidme+Aq. 

SI. sol in 93% pyridine+Aq. (Kahlen- 
bei'g, J. Am Chem. Soc 1908, 30. 1107 ) 

100 com, of a sat. solution of KC1 in fur- 
furol at 25° oontain 0 086 pts. by wt. KC1. 
(Walden, Z, ohys. Ch. 1906, 66. 713.) 

100 g. Ii a O dissolve 246 5 g. sugar +44 8 g. 
rrm -j. qi oko j jqq g gat so l u t lon contain 


Solubility in glucose+Aq at 26° 


HaO 


Molecular 


0 25 
0 50 
1 0 
3 0 


362 70 
366 10 
369 85 
376 25 
402 25 


(Armstrong and Eyre, Proc. Roy. Soo. 1910, 
84. 127 ) 


Potassium manganic chloride, K a MnClt. 

Sol. m H a O; less sol. in NH 4 C1+Aq, un- 
stable. (Neuman, M 1894, 15. 492.) 


Does not exist. (Remsen and Richardson.) 


Potassium tin ( stannic) chloride, 2KC1, SnCl 4 . 
See Chlorostannate, potassium. 

Potassium tungsten chloride, K a (OH)WClt 
Decomp, by moisture Insol m organic 
solvents. (Olsson, B. 1913, 46. 581.) 

K 3 W a Cl e . Sol. m H a O Nearly msol in 
most organic solvents. (Olsson.) 

Potassium uranium chloride, UCL, 2KC1. 

Very hydroscopic, sol m H a O with decomp. ; 
sol in acetic acid Deoomp. by alcohol. 
Nearly msol in ether (Aloy, Bull. Soc, 1899, 
(3) 21. 264 ) 

Potassium uranyl chloride, K a (UO a )Cl 4 . 

Very sol. in H a O. Moderately sol in dll 
alcohol. (Aloy, Dissert. 1901.) 

+2H a O. Very sol. m HaO and alcohol. 
(Arfvedson.) 

Sol. in H a O, with decomp, and separation 
of KC1, unless H a O is acidulated with HC1. 
(Pehgot, A ch (3)5.37) 

Solubility m H a O at t°. 




Potassium rhodium chloride. 

See Chlororhodite, potassium. 

Potassium ruthenium sesguichloride. 

See Chlororuthemte, potassium. 

Potassium ruthenium teti achloride. 

See Chlororutbenate, potassium. 

Potassium tellurium chloride. 

See Chlorotellurate, potassium. 

Potassium thailic chloride, 3KC1, T1C1«+ 
2H a O. 

Sol, in H a O Not decomp, by boiling H a O. 
(Rammelsberg.) 


33 71 
37 36 
35 01 
35.27 
34.18 

34 19 
33 55 

35 26 


13 59 

13.51 
14.50 
15.26 
15.92 
16.56 
17 26 
17.44 
18.24 


UOiiCli, 2KC(, 2HaO 


(Rimbach, B. 1904, 37. 463 ) 
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Potassium uranyl chloride is decomp. by 
HjO at temp, below 60°. Above 60°, it is 
sol. in H 2 0 without decomp. 


Potassium vanadium chloride, VIv 2 Cl6+H a O. 

Difficultly sol. in H a O and alcohol. (Stab- 
ler, B. 1904, 37. 4412 ) 

Potassium yttrium chloride. 

Sol, in II;0 with evolution of heat 


Potassium zinc chloride, 2ICCI, ZnCla. 

Very deliquescent. Sol. in 1 pt. cold, and 
in all proportions of hot H a O. (Pierre, A. ch. 
(3) 16. 248.) 

Ht +II 2 0. Not very dehquescent Can be 
recryst. (Ephraim, Z. anorg. 1908, 69. 58.) 

KC1, ZnCla +2H2O. Not deliquescent 
Cannot be rocryst. without docomp. 
(Ephraim.) 


Potassium chloroiodide, KCljI. 

Veiy unstable. (Wells and Wheeler, Sill, 
Am. J, 143. 475.) 

KClri, Sol. in HaO with decomp. Ether 
dissolves out IClj (Filliol, J. Pharm 26. 
433.) 


Potassium fluoride, KF or K a Fa. 

Very dehquescent. Very sol. m H2O. SI 
sol, in HF+Aq. Easily sol. in cone. KC 2 H a 0 2 
+ Aq. Insol m alcohol. (Berzelius.) Sol. 
in dilute alcohol. (Stiomeyei, A. 100. S3.) 

Sp. gr. of aqueous solution, of KF at 18° 
containing— 

5 10 20 30 40% KF. 

1.041 1.084 1 117 1.272 1.378 

(Kohlrausch, W. Ann. 1879. 1.) 


Solubility in HF-fAq at 21°. 
(G. per 100 g. H 3 0.) 


0.0 
1 21 
1 61 
3 73 
4.03 
6.05 
9.25 
11.36 
12.50 


72.0 
01 0 
40 4 
32 5 
30 4 
29 9 


17 69 
20 68 
28.00 
41,98 
53 71 
74.20 
119 20 


61 8 
74 8 
105 0 
169 5 


(Ditte, C. R. 1896, 123. 1282.) 


Easily sol. m liquid HF. (Franklin, Z. 
anorg. 1905, 46. 2.) 

Very si. sol. in liquid NH S . (Gore, Am. Ch 
J. 1898, 20. 829.) 

Insol, in methyl acetate. (Neumann, B. 
1909, 42. 3700.) 


IvF will “salt out” acetone from aqueous 
solution. The table shows the composi- 
tion of the solutions at the pomts at 
which inhomogeneous solutions of KF, 
acetone and H 2 0 just become homo- 
geneous at 20° 

100 g. of the solution contain : 



hydrate, acetone, watei and vapor are in 
equilibrium the upper layer oontaing 98% 
ace.tone, while the lower layei contains in 
100 g , 46.3 g KF A sat. solution of KF 
will thus dehydrate acetone to the extent of 
98%. 


Similar data are given for KF in ethyl and 
•opyl alcohol by Frankforter and Frary. 
phys. Ch. 1913, 17. 402.) 

+2H2O Very dehquescent. (Guntz, A. 
oh. (6) 3. 20 ) 

* Sat. aq. solution at 18° contains 45.3% 
KF (doFororand, C. R. 1911, 152. 1210.) 

Sp. gr of solution sat at 18° = 1,502, and 
contains 48% KF. (Mylius and Funk, B. 
1897, 30. 1718.) 

+4H 2 0. Not deliquescent. (deForcrand, 
C. R. 1911, 152. 1075 ) 

Sat. aq. solution at 18° contains 35.90% 
KF. (de Forcrand, C. R. 1911, 162. 1210.) ■ 

Potassium hydrogen fluoride, KF, HF = 
KHF a . 

Easily sol. in H a O. SI. sol m H a O con- 
taining HF Easily sol. in cone. KC 2 HaOt+ 
Aq. Sol, in dil. alcohol, but insol, in absolute 
alcohol. 

KF, 2HF, Deliquesoent. Decomp. by 
H 2 0 with absorption of heat (Moissan, C. R. 
106. 547.) 

KF, 3HF, As above (Moissan.) 
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Potassium manganic fluoride. 

See Fluomanganate, potassium. 

Potassium scandium fluoride, K 3 ScF«. 

Sol m H 2 0 Decomp, by acids. (R. J. 
Meyer, Z. anorg. 1914, 86. 275.) 

Potassium silicon fluoride. 

See Fluosilicate, potassium. 

Potassium tantalum fluoride. 

See Fluotantalate, potassium. 

Potassium tellurium fluoride, KF, TeF4. 

Decomp by H 2 0. (Hdgbom, Bull Soc 
(2) 35. 60 ) 

Potassium thallic fluoride, 2TlFa, KF. 

Decomp, by moisture Insol m HF. 
(Gewecke, A. 1909, 366. 226 ) 

Potassium thorium fluoride, 2KF, ThF 4 + 
4H 2 0. 

Nearly insol, m H 2 0 Sol. in HF+Aq 
KF, ThF 4 Precipitate (Chydemus) 

Potassium tin (stannous) fluoride, 2KF, 
3SnF 2 +HjO 

Sol. in HjO, (Wagner, B. 19. 896.) 

Potassium tin (stannic) fluoride. 

See Fluostannate, potassium. 

Potassium titamum fclrafluoride. 

See Fluotitanate, potassium. 

Potassium titanium sesonifluoride, 4KF, 
Ti 2 Fo. 

Precipitate. Very si. sol m H a O. Sol. m 
dil acids (Piccrni, C. R. 97. 1064.) 

See also Fluosesgmtitanate, potassium. 

Potassium titanyl fluoride. 

See Fluoxypertitanate, potassium. 

Potassium tungstyl fluoride. 

See Fluoxytungstate, potassium. 

Potassium uranium fluoride, KF, UP*. 

Insol. in H 2 0 and drl. aoids Diflicultly 
sol m cone. HCl+Aq Sol. in cone H a S0 4 . 
(Bolton, J, B. 1866. 212.) 

Potassium uranyl fluoride. 

See Fluoxyuranate, potassium. 

Potassium vanadium sesguifluoride. 

See Fluovanadate, potassium. 

Potassium vanadium lefrafluoride (?). 

Easily sol. in H 2 0 Insol. in alcohol. 
(Berzelius.) 


Potassium zinc fluoride, KF, ZnF 2 
Sol inH a O. (R Wagner.) 

2KF, ZnF a Sol.mHjO. (Berzelius.) 

Potassium zirconium fluoride, 
j See Fluozirconate, potassium. 

Potassium fluoride hydrogen peroxide, KF, 
H z O a 

Not hydroscopic. Very sol. m H 2 0. Is 
not decomp, at 70° and only partially so at 
110° (Tanatar, Z. anorg 1901, 28. 255 ) 

Potassium fluoride vanadic acid. 

See Fluoxyvanadate, potassium. 

Potassium hydride, KH. 

Decomp, by H 2 0 Insol. in oil of tur- 
pentine, benzene, ether and CS 2 . (Moissaa, 
C R 1902, 134. 18 ) 

Potassium hydrosulphide, KSH. 

Very dehquescont, and sol. in H 2 0 with 
giadual decomp Crystallizes with 3^H 2 0. 
Sol in aluuhol. 

Potassium hydroxide, KOH. 

Very deliquescent, and sol in H 2 0 with 
evolution of much heat. 100 pts KOH, ex- 
posed over H a O at 16-20° take up 460 pts. 
HjO in 56 days, (Mulder.) 



Solubility of KOH in H a O at t° 


Q. KOH per 100 g 

t° Solid phase 

—22 3 7 3.6 ice 

—20 7 22 5 18 4 

—65 2 44.5 30 8 

—36 2 36 2 26 6 KOH 4H-.0 

—32 7 77 94 43 8 

—33 80 44 4 KOH 4HiO +KOH, 

2HiO 

— 23 2 86 45 9 KOH.2H,0 

0 97 49 2 

10 103 50 7 

15 107 51 7 

20 112 62 8 

30 126 66 76 

32 5 135 67 44 KOH 2iIiO +KOH. 

HsO 

50 140 58 33 koh.h 2 o 

100 178 64 03 

125 213 68 06 

143 _ 311.7 76 73 

(Pickermg, Chem. Soc. 1893, 63. 908.) 

100 pts. KOH are sol. in 9$ .4 pts. H a O at 
15° or 100 pts. H 2 0 dissolve 107 pts. KOH at 
15°. Sp. gr. = 15355 at 15°. 
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All higher values found in solubility tables 
are incorrect. (Ferchland, Z anorg. 1902, 
30. 133 ) 

100 g. sat. aq, solution at 15° co'ntain 
50.48 g. KOH. (de Forcrand, C. R. 1909, 
149. 719.) 

Sat. KOH+Aq boils at 157 7° (Griffiths); 
340°. (Gerlach). 


20 5 
34 5 
46 25 
57 5 
67 5 


108 5 
114 05 
121 7 
129 35 
137 0 
144 8 
152 6 
160 4 
168 2 
176 5 
185 0 
193 5 
202 0 


Pta KOH 


210 5 
219 8 
230 0 
240 9 
251 9 


359 0 

375.0 
391 0 
408 2 
425 5 
444.4 

484.0 
526 3 
571 5 
623 6 


(Gerlaoh, Z. anal. 26 . 464.) 

;r und b-pt. of KOH+Aq accordn 


;r of KOH+Aq at 15°. 


%KaO 

0.508 


5 002 

7 355 
S 487 


21 500 

22 032 

23 704 


Sp gr of KOH+Aq at 15°. a = Sp. gr. if %is 
Iv a O;b = sp.gr. if % is IvOH. 


1 746 
1 762 
1 780 


1 349 
1 361 
1 374 
1 387 
1 400 
1 411 
1 425 


1 552 
1 565 
1 578 
1 590 


(Calculated by Gerlach, Z. anal. 8. 279, 
after Zimmermann, N. J. Pharm. 18, 2. 5, and 
Schiff, A. 107. 300.) 


Sp. gr. of KOH+Aq at 15°. 


1 0776 
1 1177 
1 1588 


a, N J. Pharm 18 , a. fi. 


(Kohlrausch, W. Anri. 1879, 1.) 



POTASSIUM HYDROXIDE 


763 


Sp. gr. of KOH+Aq at 16° 


% KOH 


10 

20 

30 

40 


Sp. gr 


1 639 
1 667 
1 790 


(Gerlach, Z. anal. 27. 275* calculated from 
Schiff, A. 107. 300 ) 


Sp gr. of KjO+Aq at 15°. 


1.054 
1 111 
1 171 
1 231 
1.294 


(Hager, Adjumenta vana, Leipsic, 1876.) 


Sp gr. of KOH+Aq at 20° containing 2 
mols. KOH to 100 mola H s O = l 05326. 
(Nicol, Phil. Mag. (5) 16 122.) 

Sp gr. of KOH+Aq at 15°. 



(Pickering, Phil. Mag 1894, (5) 37. 375.) 


Sp. gr of N solution at 18°/4°= 1.0481 
(Loomis, W Ann. 1896, 60. 550.) 


Sp. gi. of KOH+Aq. 

% KOH 6.87 12.10 

Sp gr. 20720° 1.0601 1 1025 


(Le Blanc and Rohland, Z. phys Ch. 1896, 
19. 272 ) 


KOH+Ao containing equal pts of KOH 
and H2O freezes at — 54°. (Guyton-M 01 veau, 
Gm -K. 2, 1. 18 ) 

KOH is completely miscible with. NaOH 
and with RbOH in both the liquid and the 
solid states. (Hevesy, Z phys. Ch. 1910, 73. 
667.) 

Insol. in liquid NH# (Fianldm, Am Ch. 
J. 1898, 20. 828.) 

Abundantly sol. in strong alcohol or wood- 
spint. 

See below under KOH +2H.O. 

Readily sol m glycerine. 

Sol in not less than 25 pts, of ether. 
(BoullajO Sol in much more than 25 pts of 
ether (Connell.) 

Insol. in methyl acetate (Naumann, B. 

1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3601.) 

Insol m acetone. Readily sol. in fusel 
oil 

Insol in acetone and in methylal (Eid- 
mann, C. C 1899,11 1014) 

Sol. m aqueous solution of mannite (Payee, 
A. oh (3) 11. 76 ) 

The composition of the hydrates formed by 
KOH at different dilutions is oaloulated from 
determinations of the lowering of the fr.-pt. 
pioduced by KOH and of the conductivity 
and sp. gr. of KOH+Aq. (Jones, Am Cb. J. 
1905. 84. 337.) 

+HjO. 

+21+0. Very deliquescent, and sol m 
H s O with absoiption of much heat. 

100 g. sat. solution in HjO at 30° contain 
55.75 g. anhyd. KOH. (de Waal, Dissert. 

1910. ) 


Solubility of KOH+2HjO in alcohol+Aq at 
" 30°. 


% KOH 


% alcohol 


% HaO 


55.75 

54.81 


44.25 

44.76 


27 67 
27 20 
26 25 


57.50 
66 07 
69 92 


11 50 
5 94 
2 41 


73 01 
81 98 


negative 


♦Separates into two layers 

(de Waal, Dissert, 1910 ) 
+4H a O. 
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Potassium hydrogen titanium dmmde. 
Ti(NH)NK. 

Decomp, by H 2 0 and alcohol Insol. ... 
all ore!, indifferent organic solvents. (Ruff, 
B. 1912, 46. 1371.) 


Potassium iodide, Ivl. 

Deliquescent only in very moist air Veiy 
sol. in H 2 () with absorption of heat 

The temp of II 2 0 can be loweied 24° by 
dissolving Ivl (Baup.) 

140 pts KI dissolved in 100 pts. H 2 0 at 
10.8° lower the temp. 22,5°. (Rudorff, Pogg 
136. 276.) 

100 pts. H 2 0 dissolve 126.6 pts. Ivl at 0° 
(Kremers); 127 8 pts. Ivl at 0° (Mulder), 
127,9 pts Ivl at 0°. (Gerurdin.) 

By boding, 100 pts. H»0 dissolve 221 pts. 
KI at 120° (Baup); 222 2 pts. KI at 120° 
(Gay-Lussac); 222.6 pts. KI at 118.4° (Mul- 
der), 223.58 pts. KI at 117° (Legrand); 223.6 
pts. Ivl at 117°. (Gerardm.) 

Between those temps the solubility 
or eases proportional to temp. 


l(S°i li 


n U,73(i pt IIaO ttt 12 r >°, l 
I) 7 pt HsD nt 18°, in 0 ' 
inm-Otte ) 

I pts KI H-Aq sat. at 15-10° c 


(v. Hauer, J. pr 98, 137 ) 

100 pts HaO at 12 5° dissolve 130 pts ; at 10°, 141 
pts KI (Buup ) 

100 pts IIaO at 18° dissolve 143 pts. KI, at 120°, 271 

at 0°, in 0 70 pt HaO at 20°; 
m 0,(>3 pt HaO at 48°, an 0 57 pt HaO at 00°, m 0 53 
pt HaO ut 80°, in 0 51 pt. HaO nt 100°. (Kremers, 
Pogg 97. 15 ) 

Sol. in 0.71 pt. H a O at 15°. (Eder, Dingl, 
221. 89.) 


Solubility of Ivl in 100 pts. HjO at t°. 


Solubility of KI in 100 pts., etc. — Continued. 


Solubility of KI in 100 pts H s O at t°. 


t° 

Pts. KI 

t° 

Pts Ivl 

t° 

Pts KI 

-22 05 

107 2 

21 05 

143 3 

71.1 

183,5 

-22 35 

106 6 

25 6 

146.6 

74 75 

185,6 

-16 8 

111 1 

29 1 

149 6 

81 6 

192,0 

-11 36 

116 3 

37.3 

156.7 

86 35 

194.6 

-5 9 

120 4 

42 3 

160 3 


200,3 

0 

126 1 

45 75 

163 6 

100 7 

205.6 

+3 25; 

130 1 

51.8 

167 0 

110 2 

216 1 

9 55 

134 0 

65 05: 

109.1 

113,7 

218.8 

12 75 

137 1 

60 55 

173.4 



12 9 

137 9 

65.0 

178 3 




(Coppet, A. ch, (|6) 30. 417 ) 


Solubility is represented by a straight line 
of the formula 120.23 +0.8088t. (Coppet.) 


Solubility of KI in 100 pts. H 2 0 at high temp. 


(Tilden and Shenstone, Phd. Trans. 1884, 23.) 

If solubility S =pts. KI in 100 pts solution, 
, ~=66,8+0.122t from 0° to 166° (fitard, 
| C. R. 98. 1432.) 
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Sat Ivl +Aq contains % KI at t' 


■ fl 

Sp.gr 

ft 

Sp gr 

% 

KI 

sp.g, ' 

1 

1 0075 

21 

1 1807 

41 

1 4224 

2 

1.0151 

22 

1 1911 

42 

1 4371 

3 

1 0227 

23 

1 2016 

43 

1 4520 

4 

1 0305 

24 

1 2122 

44 

1 4671 

5 

1.0384 

25 

1 2229 

45 

1 4825 

6 

1.0464 

26 

1 2336 

46 

1 4982 

7 

1.0545 

27 

1 2445 

47 

1 5142 

8 

1 0627 

28 

1 2556 

48 

1 5305 

9 

1 0710 

29 

1.2699 

49 

1 5471 

10 

1 0793 

30 

1 2784 

50 

1 5640 

11 

1.0877 

31 


51 

1.5810 

12 

1 0962 

32 

1 3017 

52 

1.5984 

13 

1 1048 

33 

1 3138 

53 

1 6162 

14 

1 1136 

34 

1 3262 

54 

1 6343 

15 

1 1226 

35 

1 3389 

55 

1 6528 

16 

1 1318 

36 

1.3519 

56 

1 6717 

17 

1 1412 

37 

1 3653 

57 

1 6911 

18 

1 1608 

38 

1 3791 

58 

1 7109 

19 

1 1605 

39 

1 3933 

59 

1 7311 

20 

1 1705 

40 

1 4079 

60 

1 7517 


Sp gr. of Ivl+Aq at 21°. 


60 7 
51 0 

51 2 

52 2 

53 2 

54 5 


(fitard, A ch 1894, (7) 2, 542 ) 


Solubility of KI in 100 g H s O at t°. 


g KI 


122,2 
119 8 
117 4 
115 1 
75 8 


64 7 
51 5 
42.6 


solution; sp. gr = 1 6i 
Ch. 1906, 55. 715.) 


Solubility of KI in HjO at low temperatures 


149 26 g KI dissolve in 100 g H 2 0 at 26°. 
(Amadori and Pampanim, Rend. Acc. Line. 
1911, V, 20. 473.) 

60 39 g in 100 g. KI+Aq sat, at 26°. 
(Parsons and Whittemore, J. Am Chem. Soo. 
1911, 33 . 1934.) 

56 1 g m 100 g. KI+Aq set at 0°; 60.35 g 
m 100 g KI+Aq sat. at 30° (Van Dam 
and Donk, Chem Weekbl 1911, 8 . 848 ) 


(Meusser, Z anorg 1905, 44 . 80 ) 


102 70 pts by weight are contained m 100 
oo KI+Aq sat. at 25°, or 59 54 pts. in 100 g. 
of solution; sp. gr =1 7254 
94 05 pts by weight are contained in ICO oo 
KI+Aq sat at 0°, or 56,34 pts. in 100 g of 
— ~ 1 (Walden, Z. phys 


(Schiff, A 110. 75.) 

gKcfKI+Aq.^ S=accoiding to Schiff 


10 16 20 25 30% KI. 

3 1 079 1 123 1.171 1 279 

3 1.078 1 120 1.166 1 218 1.271 
40 45 50 65 60% KI 

. 1.483 

l 1.396 1 469 1.546 1.636 1.734 


Sp gr. of KI+Aq at 18°. 


t° 

%KI 

Solid phase 

t° 

1 % KI 

Solid phase 

-12.5 

38 

Ice 

-22 

52 1 

KI 

-15 . 

41 2 


-20 

52 6 


-17.5 

44.6 


-15 

53 6 


-20 

48 


-10 

54 5 


-22.5 

51 2 


- 5 

55 4 


-23.2 

61.9 

“ +KI 

0 

56 4 

“ 



(Kohlrausch, W Ann 1879. 1.) 
Sp. gr. of KI+Aq at 18° 


(Giotrian, W Ann. 1883, 18. 191.) 

p. gr. at 1674° of KI+Aq containing 
32.4875% KI = 1.30238. (Schonroek, Z. phys. 
Cb. 1893, 11. 781.) 

KI+Aq containing 9.35% KI has sp. gr. 
2Q°/20° = 1.0726 

KI+Aq containing 11.35% KI has sp. gr. 
20720 ° =1 0892. (Le Blanc and Rohland, Z. 
phys Ch. 1896, 19. 278 ) 
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Sol. in liquid SO. (Walden, B. 1899, 32. 
2864.) 

Solubility in SOs decreases with rise of 
temp (Walden, Z. phys, Ch. 1903, 42. 456.) 

Insol. in liquid C0 2 . (BUcliner, Z. phys. 
Ch. 1906, 64. 674.) 

Very easily sol. in liquid NH 8 (Franklin, 
Am Ch. J 1898, 20. 829.) 

Hydrazine dissolves 135.7 pts. KI at 12.5- 
13°. (de Biuyn, R. t. o, 1899, 18, 297.) 


}Q pts alcohol of 0.85 sp. «r. 

2 5° 100 pts. absolute alcob 

it 13 5° Much more sol in hi 


; alcohol (Baup.j 


(Gerlach, Z. anal 26. 439 ) 


Sat. IvI+Aq boils at 119° (Kremers ) 
Sat. IvI+Aq forms a ciust at 117 5°, and 
contains 210 pts. KI to 100 pts II a O; highest 
temp observed, 118.5°. (Gerlach, Z anal 
26. 426 ) 


100 pts. alcohol of D sp gr. at 0° dissolve 
at 18° — 

D 0.9904 0 9851 0.9726 0.9665 0.9528 

130.5 119,4 100 1 89 9 76.9 pts. KI, 

D 0 9390 0 9088 0 8464 0.8322 

66 4 48.2 11.4 6 2 pts KI. 


Solubility of KI in Ia+Aq at 25° 


KI mol /I 


t g -atoms/1 


6 15 
6 23 
6 40 


11 11 
13 16 
13 2 
17 03 


That is, aqueous alcohol dissolves approxi- 
mately the same amount of KI that the water 
present in the alcohol would dissolve, and it is 
therefore probable that KI is insol. m stnotly 
absolute alcohol (Gerardm.) 

Solubility in 100 pts alcohol of 0 9496 sp. 
gr at 

8° 13° 25° 46° 55° 62° 

67.4 69 2 75.1 84.7 87.5 90 2 pts. KI, 

(Gerardm, A. ch. (4) 6. 155 ) 


(Abegg, Z. anorg, 1906, 60. 428.) 


Solubility of KI+Is in HsO at 26°. 


& 

*1 

Solid 

& 

% 1 

Solid 

29.45 

28.91 

26.84 

27.18 

27.14 

64 34 
63 88 

66 64 

67 14 
66 60 

KI+KI, 

Kls+Ivlr 

25.88 

25 57 
27 86 
27.27 

26 96 
25 71 

68.79 
69 01 
06.56 

66.91 
07.17 

67.91 

KI,+Is 

KI, 

KI, 


(Foote and Chalker, Am. Ch, J. 1908, 39. 
564) 

Sec nlso under Iodine. 


Sol in 68.3 pts, absolute alcohol (Eder, 
Dingl. 221. 89); in 370 pts ether (sp. gr. 
0.729), (Eder, 1 c.), in 120 pts alcohol-ether 
(1 : 1), (Eder, l c ) 

Sol in 10-12 pts. 90% alcohol, and 40 pts. 
absolute alcohol. (Hager, Comm 1883.) 

100 pta. absolute methyl alcohol dissoLve 
16.5 pts. at 20.5°; 100 pts. absolute ethyl 
alcohol dissolve 1.75 pts at 20.5° (de Biuyn, 
Z phys. Ch 10. 783.) 


Solubility of KI in methyl alcohol +Aq at 25° 
P =* % by wt. of alcohol in aleohoH-Aq. 

S = Sp. gr. of alcohol +Aq sat with KI, 

L = milhmols KI in 100 ccm of the solu- 


KI+Aq sat. at 14 5° containing 139.8 pts 
KI to 100 pts. H s O dissolves 1.0 pt. K2SO4 


with separation of 2 2 pts. KI. so that solution 
contains 137.6 pts KI and 1.0 pt. K 2 SO< to 
100 pts HoO. (Mulder, Rotterdam, 1864.) 

100 pts. HsO dissolve 86.3 pts. KI and 2.1 
pts. NasSO, at 14.5°. (Mulder, J. B. 1866. 
07.) 


47 1 
64.0 
78 1 


Sol. m AsClj, SnCh and POCh. (Walden, 
Z. anorg. 1900, 26. 214.) 

Attaoked by dry liquid NO s with liberation 
of Is. (Frankland, Chem. Soc 1901,79.1361 


98 9 
100 


0.9700 113 

0.9018 | 80 


(Hers and Anders, Z. anorg. 1907, 66. 274.) 
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Solubility of KI m CH3OH. Solubility m mixtures of methyl and pi 

G = g. KI in 100 g. of the solution. alcohol at 25°. 

t, = temp of complete solution P = % propyl alcohol in the solvent 

t 2 = temp at which salt begins to separate G =g. KI In 10 com of the solution 
out S =Sp. gi. of the sat solution. 


(Centnerazwer, Z phys Ch 1910, 72 . 432.) 


Solubility of KI in methyl alcohol at t°. 


P = % propyl alcohol in the solvent. 
G =g. KI in 10 ccm of the solution, 
S = Sp. gr. of the sat solution. 


"Critical temp, of solution 
(Tyrer, Chem Soc 1910, S 


At room temp. 1 pt. KI by weight is sol 11 
6 pts methyl alcohol D 15 0.7990. 

16 “ ethyl “ D 16 0 8322 

219 " propyl " D 1 ' 0 8160 
(Rohland, Z anorg 1898, 18 . 326 ) 


P = % methyl alcohol m the solvent. 
G =g KI in 10 ccm. of the solution, 
S = Sp. gr of the sat. solution at 25°. 


100 g methyl alcohol dissolve IS, 04 g, KI 
at 26° 

100 g. ethyl alcohol dissolve 2 16 g. KI at 
26°. 

100 g propyl alcohol dissolve 0,43 g. KI 
l at 26° 

100 g lsoamyl alcohol dissolve 0,09 g. KI 
at 25° 


0.455 g. is sol. in 100 g. propyl alcohol. 
(Schlamp, Z. phys Ch 1894, 14. 276.) 

Alcoholic solution can be mixed with Yi vol. 
ether without pptn 

• 100 g. 96% formic acid dissolve 38.2 g. 
KI at 18-6° (Aschan, Chem. Ztg. 1913, 37. 
1113.) 
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Solubility in organic solvents at t°. 

C=pts by wt. of KI in 100 cetii. of the 
sat. solution. 

L*=no, of litres which at the saturation 
temp, hold in solution 1 mol. KI. 

S — sp. gr. of the solution at t D , referred to 
H 2 0 at t°. 

p = pts. by iv t of KI in 100 g of the solu- 
tion. 


Ethyl ill 

g 'K»i" 


Sulicy liilde'livdi 
Amsaldehydo 


0 QQ10| 

1 732 
5 93 
15 10 


0 302 J 


7254 59 54 
0090 SO. 32 
9003 14 97 


(Walden, Z. phys. Ch. 1906, 65. 716.) 


Freely sol in glycerine Insol. in acetic 
acid (Berthemot ) 

Sol in 3 pts glycerine, insol. in olive oil. 
(Cap and Garot ) 

'"0 g- glycerol dissolve 40 g. KI at 15.6°. 
mdowski, Pharm. J. 1907, 79. 676.) 


Potassium fniodide, KI 3 . 

Very dehquescent; very sol. m H 2 0 and 
alcohol (Johnson, Chem, Soc.- 1877, 1. 
249.) 

Solution of I in KI contains this salt (see 
KI) Decomp by heat or shaking with CS 2 , 
ether, chloroform. Sol in alcohol, from 
which CS 2 does not remove I. (JSrgensen, J. 
pr. (2) 2. 247 ) 


Potassium pmodide. 

Solubility deteiminations show that the 
compds. Kla and KI7 are the only periodides 
of potassium winch form solids at 25°. 

See under Kl-j-I. (Foote and Chapter, 
Am. Ch. J. 1908, 39. 660.) 

KI7. See above. 


Potassium mercuric iodide ammonia, 
KjHgK, 2NH S 

(Peteis, Z anorg. 1912, 77. 188.) 


Potassium silver iodide, KI, Agl. 

Sol, in KI+Aq Sol. in hot alcohol. 
(Boullay, A. ch 34. 377 ) 

SKI, Agl, Sol m KI+Aq Decomp, by 
HaO (Boullay ) 

Hygroscopic (Hellwig, Z. anorg, 1900, 26. 
50.) 

3KI, Agl. Decomp, by H 2 0 (Ditte, C. R 
93, 415.) 

KI, 2AgI Sol, in methylethylketone. 
darsh, Chem Soc. 1913, 103. 783.) 


Insol. in CS 2 . (Arctowski, Z anorg. 1894, 
6. 257.) 

Sol. in benzonitrile. (Naumann, B. 1914, 
47. 1309 ) 

Difficultly sol. in methyl acetate (Nau- 
mann, B. 1909, 42. 3789 ) 

Sol. in ethyl acetate. (Casnaeca, C R. 30. 


Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314 ) 

Insol. 111 ethylanune. (Shinn, J phys 
Chem. 1907, 11. 638.) 

100 pts. aoetone dissolve 2.930 pts. KI at 
25°. (Krug and M'Elroy, J. Anal Ch.6 184.) 

Sol in acetone, insol. in methylal. (Eid- 
mann, C C. 1899. II. 1014.) 

3.08 pts. sol. in 100 pts. acetone at —2 5°. 

" “ " “ + 22 °. 


1 21 


“ 100 


66 °. 


0.26 “ “ “ 100 “ pyiidine “ 10°. 

0.11 “ “ “100 “ “ “ 119°. 

(Laszczynski, B. 1894, 27. 2287.) 


Potassium silver polyioiiie, AgK 8 Ii 2 , 3KI+ 
5HjO 

Very dehquescent. (Johnson, Chem. Soc. 
33. 183.) 

Potassium tellurium iodide. 

See Iodotellurate, potassium. 

Potassium thalllc iodide, KI, TH». 

Decomp, by H 2 0 Can be orystalhzed from 
aloohol (WiUm.) 

3KI, 2T1Ij+3H 2 0 Partially decomp, by 
H«0 (Ramraelsberg.) 

Potassium (tin) stannous) iodide, KI, Snl 2 + 

VAiuo 

When treated with a small quantity of H 2 0, 
KI dissolves out; but when more H 2 0 is 
added, the substance is completely dissolved, 
More sol. in warm than cold aloohol, (Boul- 
lay) 
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Potassium zinc iodide, KI, Znl 2 . 

Very deliquescent (Rammelsbeig, Pogg. 
43.665) 

K2Z11I4+2H2O Hydroscopic. (Ephraim, 
Z tinorg. 1910, 67. 382.) 

Potassium iodide sulphur dioxide, KI, SO s . 
(Pdchard, C R 1900, 130. 1188.) 

N KI, 4SO». (Walden, Z. phys. Ch 1903, 
42. 139.) 

KI, 14S0 2 (Walden.) 

Potassium nitride, K 2 N. 

Decomp, violently by H 2 0. (H. Davy) 

Potassium ruthenium dihydronitrosobromide, 
RiijH 2 NOBr s , 2HBr, 3KBr. 

Ppt (Bnzard, A. oh. 1900, (7) 21. 362 ) 

Potassium ruthenium nitrosochloride, 
Ru 2 H 3 NOC1 s , 3KC1, 2HC1. 

SI sol in H 2 0. (Bnzaid, C. R. 1899, 129. 
216.) 

Potassium suboxide. 

Decomposes H 2 0. 

Does not exist. (Lupton, Chem Soo 1876, 
2. 565.) 

Potassium oxide, K 2 0 
Very sol in H 2 0 with much heat. 

See Potassium hydroxide. 

Potassium dioxide, K 2 0 2 . 

Deliquescent. Sol. in H 2 0. 

Forms compound KaOa, 2H 2 0 2 . (SchSne, 
A. 193, 241 ) 

Potassium peroxide, KaOi. 

Deliquescent Veiy sol. with decomp, m 
H 2 0. 

Potassium silicon oxyfluoride, SiF 2 (OK) 2 and 
SiO(F)OK. 

(Schiff and Bechi, A, Suppl. 4. 33 ) 
Potassium tantalum oxyfluoride, K 4 TaaO e Fn. 

Insol. in boiling water. Easily sol. in HF+ 
Aq (Mangnac, A. oh. (4) 9. 268.) 

Potassium phosphide, KP S . 

Decomp, by H s O. (Joannis, C. C. 1894, 
II. 834.) 

KPt. Easily decomp by HsO. (Hugot, 
C. R 1895, 121. 208.) 

Potassium hydrogen phosphide, PHsK. 

Decomp, by H a O. (Joannis; C. R. 1894, 
119. 558 ) 

Potassium phosphoselenide, KSeP=K a Se, 
P 2 Se. 

Sol m cold H 2 0 with rapid decomp. Sol. 
in alcohol with slight deoomp. (Hahn, J. pr. 
93. 430.) 


Potassium phosphohiselenide, 2K 2 Se, 
P 2 Se, 

Deliquescent. Decomp, violently with H 2 0. 
Sol in alcohol or ether, or in a mixture of the 
two, with slight deeomp., but decomp, gradu- 
ally on the air. (Hahn, J. pr. 93. 430 ) 

Potassium phosphopcntoselenide, K J^Sej =■ 
2K 2 Sc, PaSet 

Deliquescent, immediately decomp, by 
H 2 0, alcohol, or ether (Hahn ) 

Potassium phosphosulphide, 4II 2 S 2 , P 2 S 3 
Dehquescent Sol. in H s O with decomp. 

Potassium selenlde, K 2 Se. 

Sol in H 2 0 with subsequent deoomp. on the 

Insol. m liquid NH 3 ; sol. in air free H 2 0 
to a colorless liquid. (Hugot, C R. 1899, 
129.299) 

+2HsO. Sol. m H 2 0 with decomp. 
(Clever, Z. anorg. 1806, 10. 143 ) 

+9, 14, or 19H»0. (Fabre, C. It. 102. 
613.) 

Potassium (cOaselemde, K 2 Se 3 . 

Easily sol in H s O. Deoomp on standing. 
Sol. in liquid NHj. (Hugot, C. R. 1899, 
129. 299 ) 

Potassium wonosulphide, KjS. 

Dehquescent. Sol m H,0 and alcohol. 
HaO solution deoomp on air. 

Sol in 10 pts. glycerine. (Cap and Gorot, 
J. Phai-m. (3) 26. 81.) 

Moderately sol. in liquid NH«. (Franklin, 
Am, Ch. J 1898, 20. 820.) 

Insol m acetone and in methylal. (Eid- 
mann, C. C. 1899, II 1014 ) 

’ Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

+5HaO. (Sohbne, Pogg. 131. 380.) 

All potassium sulphides are sol in glycerine; 
insol m ether and ethyl acetate. 

Potassium disulphide, K 2 S 2 . 

Sol. in HaO and alcohol, with gradual de- 
comp. 

Potassium Insulphide, K a S t 

Sol. m HaO and alcohol, with gradual de- 
comp on the air. 

Potassium ietrasulphide, K 2 S 4 , 

Sol. in HaO and alcohol. 

1 H-2H a O Sol in HaO. SI sol. in alcohol. 

+8HaO. Sol m HaO. Alcohol takes out 
Water (SchOne.) 

Potassium peratasulphide, K 2 S 8 . 

I Sol. in HaO and alcohol. 
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Potassium palladium sulphide. 

See Sulphopalladate, potassium. 

Potassium platinum sulphide. 

See Sulphoplatinate, potassium. 

Potassium silver sulphide, 

4Ag 2 S, K a S+2H a O. 

Docomp. by H 2 0. (Ditte, C R. 1895, 120 
01 ) 

Potassium rhodium sulphide, 3K»S, Rh 2 S 3 . 
Decomp, by H a O. (Leidid ) 

Potassium tellurium sulphide. 

See Sulpbotellurate, potassium. 


Piaseodymicotungstic acid. 

Ammonium praseodymicotungstate, 

2(NH 4 ) 2 0, Pr 2 0 8 , 1GWO 3 +10H 2 O. 

Veiy si sol. in H 2 0, Decomp by acids 
and alkalies. (E. F. Smith, J. Am. Chem. 
Soc. 1904, 26. 1478.) 

Barium praseodymicotungstate, 4BaO, Pr 2 0 3 , - 
16\VO,+7H 2 0. 

Ppt Insol in PI 2 0 

GBaO, Pr 2 0 2 , 16W0 3 +9H 2 0 Ppt (E. F. 
Smith ) 

Silver praseodymicotungstate, 4Ag a O, Pi' 2 O a , 
1GW0 3 +8H 2 0. 

Insol in H 2 0 (E F Smith) 


Potassium thallium sulphide, K 2 S, T1 2 S 3 
Not decomposed by H 2 0, or hot NH 4 OH, or 
KOH+Aq. Ducomp by HC1 or moderately 
cone. H 2 S0 4 +Aq Hot HN0 3 +Aq decomp 
with separation of S. (Schneider, J pr. 110. 
108.) 

Potassium tin (stannic) sulphide. 

See Sulphostannate, potassium. 

Potassium zinc sulphide, ICiS, 3ZnS 
Not attacked by H 2 0, but easily decomp 
by the most dll. acids (Schneider, J. pr. (2) 
8 . 29.) 

Potassium telluride, K a Te. 

Sol. in H a O. (Demaipay, Bull. Soo. (2) 
40. 99.) 

Sol. in H 2 0 and liquid NH» (Hugot, C R 
1899, 129. 388.) 

Praseocobaltic chloride, 

Co(NH 3 ) 4 C1 3 +H 2 0. 

Easily sol. in H 2 0 

Dil HCl-f-Aq dissolves traces! cone. HC1+ 
Aq dissolves moi e Sol. in NH 4 OH +Aq with 
decomp. Sol, in cone. H 2 S0 4 without do- 
comp. SI sol m dil. H 2 S0 4 +Aq (Rose.) 

mercuric chloride, Co(NH t ) 4 Cl 3 , HgCl 2 . 

SI, sol. in cold H a O; insol. in HgCl 2 +Aq. 
(Vortmann, B. 15. 1892.) 


Praseodymium, Pr 

Praseodymium bromide, Pi'Br 3 +6H 2 0 
Very sol. in H a O, sol. in HBr. (von Schule, 
Z. anorg. 1898, 18. 353.) 


Praseodymium carbide, PrC 2 , 

Decomp by H s O; msol, m oono. HNOs, 
decomp, by dil PIN0 3 (Moissan, C R 
1900, 131. 697 ) 


Praseodymium chloride, PrCl 3 
Very sol m H 2 0 Insol. m PC1 3 or SnCl 4 
Sol. in alcohol. Insol in ether and most or- 
ganic solvents. (Matignon, C. R. 1902, 134. 
427.) 

2.14 g PrCl 3 dissolve m 100 g, pyridine at 
15°. (Matignon, Int. Cong. App. Cbem. 1909, 


+H a O. 

+3H 2 0. 

+7H 2 0. 100 g. H 2 0 dissolve 334 2 g. 
PrCl 3 -|-7H 2 0 or 103.9 g. of the anhydrous 
salt at 13°. The aqueous solution sat. at 
14° has a sp. gr 16716° = 1.687. At 100°, the 
solubility in H 2 0 is unlimited. (Matignon, 
A oh. 1906, (8) 8. 388.) 

Sol m cone HC1. (von Schule, Z anorg. 
1898, 18. 352 ) 

100 pts, of a solution of the salt m HCl+Aq 
oontam at 13°, 41.05 pts. of anhydrous salt 
and 7 26 pts. HC1. Sp gi of this solution at 
16° =1.574. (Matignon, A ch. 1906, (8) 8. 
388 ) 


chloride dichromate, 

[CoCl 2 ( NH») 4 ] 2 Cr 2 0 7 +H s O . 
Scarcely sol. in cold, easily sol. ii 
H 2 0. (Vortmann, B. 16. 1897.) 


Praseodymium hydride, PrH a (?) 
(Muthmann, A 1904, 331. 69.) 

Praseodymium hydroxide. 

oitrio acid (Baskerville, J Am. 


Chem. Soc. 1904, 26. 49.) 


Praseocobaltic chloride nitrate, 

CoCl 2 (NH 3 ) 4 NO„-t-H20. 

Much less sol. in H s O than the chloride. I Praseodymium nitride, PrN. 

Precipitated from aqueous solution by dil. Decomp, in moist air with evolution of 
HN0 3 -)-Aq. (Vortmann, B. 16. 1896.) |NH 3 . (Muthmann, A. 1904, 331. 69.) 
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Praseodymium oxide, Pr 2 0 3 . 

Easily sol. in H s O (v. Welsbach, M 6. 
477) 

Decomp, by heating in the air. (Scheole, 
Z anorg. 1898, 17. 322 ) 

Praseodymium mo nopei oxide, Pr(OH) 2 H 2 0 
(Melikoff, Chem Soc 1902, 82. (2) 140.) 

Praseodymium siyimixide, Pi(OH) 2 (OOH). 
Ppt (Melikoff, C C. 1902, I. 172 ) 

Praseodymium tnsuperoxide, Pr(OOH) 3 . 

Ppt. (Melikoff ) 

Praseodymium peroxide, Pi'jOj, 

Sal in aoids with evolution of O (v. 
Welsbach ) 

Praseodymium oxysulphide, Pr 2 S0 2 
(Blitz, Z anorg 1911, 71 436 ) 

Praseodymium disulphide, PrS a 

Deoomp. by heat (Blitz, Z. anorg 1911, 
71. 437.) 

Purpureocobaltic salts. 

For other purpureocobaltic Balts, see — 
Chloropurpureocobaltic salts. 
Bromopurpureocobaltic salts. 
Nitratopurpureocobaltic salts. 
Sulphatopurpureocobaltic salts. 

Purpureocobaltic cobalticyanide, 
Co(NH 8 ) 5 Co(CN) 3 +l^H 2 0. 

Insol. m H 2 0, 

ferncyanide, Co(NH 8 ) 5 Fe(CN)o. 

Insol m oold H 2 0 Probably belongs to 
roseo series. 

— — mercuric hydroxycbloride, 
CoNsHn(HgCl) 3 (HgOH)dl 3 . 

Ppt. (Vortmann and Morguhs, B. 22. 
2045.) 

CoN 6 H u (HgOH) iCI 2 . Ppt. (V. andM.) 

— — mercuriodide, basic, 

ColM s Hu(HgI 2 ) 2 (HgOH) s I 5 . 

Ppt. SI sol. in acids. Sol. in KI+Aq. 
(Vortmann and Borsbach, B. 23. 2804.) 

molybdate, Co 2 0 3 (NH 3 )io, 7Mo0 3 + 

3H 2 0 (7). 

Insol. m H 2 0 or dil, HC 2 H„0 2 +Aq. (Car- 
not, C. R. 109. 109 ) 

sulphate. 

See Sulphatopurpureocobaltic salts. 

tungstate, Co(NH,) 5 0(WOi). 

Scarcely sol m cold or hot H 2 0. (Gibbs.) 
CojO a (NHj)i 0 , 10WO 3 +9H 2 O (?). Insol. 


m H 2 0, or dil. HC 2 H 3 0 2 +Aq, or NH 4 OH+ 
Aq (Carnot, C R. 109. 147 ) 
Purpureocobaltic vanadate, Co a 0 3 (NH s )io, 
5V 2 0 6 +9H 2 0 (?). 

Ppt Insol m H 2 0 (Carnot, C R. 109. 
147) 

Purpureocobaltic octamine salts. 

See Octamine cobaltic purpureo salts. 
Pyrosulphuric acid, H 2 S 2 0 7 
See Disulphuric acid. 

Radium, Ra 
Radium A. 

Moie sol than Radium B and C in all 
solvents; sol. even m organic solvents, espe- 
cially CS 2 (Rnmstedt, Le Radium, 1913,10. 
159) 

Radium B. 

More quickly sol than Radium C in HsO 
and acids, less quickly sol. in alkaline solu- 
tions, very si sol m organic solvents (Ram- 
stedt, Le Radium, 1913, 10. 150 ) 

Radium C. 

Sol in common acids, less so in alkaline 
solutions and m H 2 0, only veiy si. sol in 
orgamc solvents (Ramstedt, Le Radium, 
1913, 10. 159; Chem. Soc. 1913, 104. (2) 659.) 
Radium bromide. 

Less sol in H 2 0 than corresponding Ba 
comp. (Curie, Dissert. 1903.) 

Radium chloride. 

Less sol. in H a O than corresponding Ba 
comp (Curie, Dissert 1903.) 

Radium emanation. 

Coefficient of absorption for H s O = C 245 at 
3°; 0.23 at 20°, 0 17 at 40°; 0.135 at 60°; 0 12 
at 70°; 0.12 at 80°. (Hofmann, Phys Zeit 
1905, 6. 339 ) 

Solubility in H 2 0 at t° 

Coefficient of solubility = cone of the 
emanation in the liquid: cone, of the emana- 
tion in the gas 


t° 

Coefficient of solubility 

0 

0 506 

4.3 

0 424 

6.7 

0 398 

10 0 

0,340 

14.0 

0,303 

17 6 

0.280 

20 0 

0 245 

26.8 

0 206 

31.6 

0 193 

39.1 

0 160 

Coefficient of solubility in sea-water of 


Coefficient of solubility in 
sp. gr. at 14° = 1 022 is 0.256. 


(Boyle, Phil Mag. 1911, (6) 22. 850.) 
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Solubility in H 2 0. 

Temp. 0.5° 17.5° 35° 41° 51° 

Sol. 0.520 0.283 0.183 0 161 0.138 

Temp. 60° 74° 79° 82° 91° 

Sol. 0.127 0.112 0.111 0.111 0.108 

(Kofler, M. 1913, 34. 389.) 


Coefficient of absorption for petroleum = 
22.70 at -21°. 

12 87 at +3°. 

9.55 at 20°. 

8 13 at 40° 

7 01 at 60° 

(Ilofmann, Phys. Zeit 1605, 6. 339.) 


Coefficient of solubility of radium emana- 
tion at 14° m various solvents. 


Ethyl alcohol 7 34 

Amyl alcohol 9 31 

Toluene 13 7 

Sea water 0 255 

Mercury 0 


(Boyle, Plul Mag. 1911, (6) 22. 851.) 


Coefficient of solubility emanation of radium 
in various solvents at t°. 


Solvents 

‘=18" 

t=0" 

ill" 

Ethyl acetate 

7 35 

9.41 

13 6 

Acetone 

Absolute 

6 30 

7.99 

10 8 

alcohol 

6.17 

8 28 

11 4 

Aniline 

3 80 

4 43 


Benzene 

12 82 

16 54 at 3° 


Chloroform 

Cylclohexane 

Water 

15 08 

18 04 at 80° 

20.5 

28 5 

0 285 

0 52 


Ether 

Glycerine 

15 08 

0 21 

20 09 

29 1 

Hexane 

16 56 

23 4 

36 2 

Paraffine oil 
Carbon- 

9 2 

12 6 


bisulphide 

23 14 

33 4 

50.3 

Toluene 

Xylene 

13 24 

12 75 

18 4 

27 


(Ramstedt, Le Radium, 1911, 8 . 255.) 


Solubility m various oils, etc., at t°. 



aiconoi = ii.u at uir . 

Solubility in amyl alcohol = 10 6 at 18°. 1 

Solubility in 20% colophony in amyl 
alcohol = 11 1 at 20°. 


(Curie, Thesis. 1910.) 


Rhodicyanhydric acid, H s Rh(CN) 8 . 

Not known in the free state 

Potassium rhodicyanide, K 8 Rh(CN) 8 . 

Sol in HjO. Easily decomp by acids. 
Very sol. m IIA (Leidid, C.'R 1900,130. 
89) 

Rhodium, Rh. 

Insol in all adds, including aqua regia, 
Rhodium “sponge” is sol. in HNO s +Aq, 
and somewhat in HCl+Aq when exposed to 


Rhodium ammonia compounds. 

See — 

Bromopurpureorhodium comps., 
BrRh(NHs) 6 Xj. 

Chloropurpureorhodium comps., 

ClRh(NH j) 8 X 2 
Iodopurpureorhodium comps., 
lRh(NH 3 ) 6 X 2 . 

Luteorhodium comps., Rh(NH 3 ) 8 X 3 . 
Nitratopuxpureorhodium comps., 
(NOa)Rh(NHj)tX 2 

Roseoihodium comps., Rh(NH 3 ) 6 (OH 2 )X 3 . 
Xanthorhodium comps., fN0 2 )Rh(NH 3 ) 6 X 2 . 


Rhodium inbromide, RhBr a +2H 2 0, 

Very sol. in H 2 0 (Goloublane, Chem, 
Soc. 1911, 100. (2) 45 ) 


Rhodium rubidium bromide. 
See Bromorhodite, rubidium. 


Rhodium sodium bromide. 

See Bromorhodite, sodium. 

Rhodium dtchloride, RhCl 2 (?). 

Insol. in H 2 0, HC1, or HN0 3 +Aq. Not 
attacked by boding KOH or K 2 C0 3 +Aq. 
(Fellenberg ) 

Decomp.by boding KOH+Aq. (Beizehus.) 
Does not exist. (Leidid, C. R. 106. 1076 

Rhodium inchloride, RhCI 3 . 

Insol. in acids, even aqua regia. When 
boded for a long time with KOH+Aq, it be- 
comes si. sol. in HCl+Aq. 

Insol. in H 2 0 and acids; sol, in alkahes+Aq. 
(Leidid, C. R. 1899, 129. 1251.) 

+4H 2 0. Very si deliquescent. Easily sol. 
in H 2 0, HCl+Aq, or alcohol. Insol. in ether. 
Decomp, by B^SO* only when boiling (Claus, 
J. pr. 80. 282.) 
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No definite amount of crystal H a O. (Lddid 
A. ch. (6) 17. 271.) 

Rhodium chloride with MCI. 

See CbJororhodite, M. 

Rhodium dihydroxide, RhO a , 2H a O, o> 
Rhodium rhodate, Rh a 0 3 , Rh0 3 +6H 2 0 
Sol m HCl+Aq 


Rhodium scsqui hydroxide, Rh 2 0„H 6 . 

Only si. sol. in eonc. HCl+Aq. (Claus.) 
+2H a O. Easily sol m HC1, H«S0 4 , H 2 S0 2 , 
HNOa, or HSCN +Aq, also when moist, m 
HC a H 8 O a +Aq. Sol. m cone. KOH+Ag; very 
si sol in HaBOa, H 3 P0 4 , H 2 C 4 H 4 0 8 , and HCN 
+Aq. Sol in acid alkali oxalates+Aq. 
(Leidid, C R 107. 234 ) 


Rhodium imodide, Rhla. 

Ppt (Goloubkine, Chem Soc. 1911, 100. 
(2) 45 ) 

Rhodium monoxide, RhO. 

Not attacked by acids. (Deviile and De- 
bray, A. ch (3) 61. 83.) 


Rhodochromium bromide, 

HOCr 2 (NH a ) I0 Br 5 +H 2 O 
Rathm difficultly sol in H a O Decomp, by 
boiling or standing. Sol m NTLOH+Aq 
or NaOH+Aq. Insol. in dil HBi+Aq, 
KBi+Aq, or alcohol. (Jbigensen, J. pr (2) 
26.321.) 


bromide, basic, HOCr a (NH 3 )i 0 (OH)Br 4 

+H a O. 

Si sol inH a O Sol m NH 4 OH or NaOH+ 
Aq Insol in alcohol (JSrgensen.) 


Ppt (Jorgensen.) 


; chloraurate, HOCr,(NH,)ioCl 3 (AuCl 4 ), 

+2H a O. 

Difficultly sol. but not insol in H a O (Jor- 
gensen) 


chloride, HOCr 2 (NH 3 ) I0 Cl 6 +H a O. 

Sol. in about 40 pts of cold H a O Insol in 
cold dd HCl+Aq, NH 4 C1+Aq, or alcohol. 
Sol. in NH 4 OH+Aa. f Jorgensen, J. pr. (2) 
26. 321 ) 


Rhodium sesquioxide, Rh a 0 3 . 

Insol in UjO, boiling KOH+Aq, or any 
acid, even aqua regia (Claus,) 

Rhodium dioxide, Rh0 2 . 

Insol. in all acids or alkalies 

Rhodium irioxide, RhOs 
“ Rhodic acid," Known only in solution of 
"Potassium rhodate,” which is very easily 
decornp. (Claus ) 


chloroiodide, basic, 

HOCr 2 (NH 3 ),o(OH)CljI 2 . 

SI sol m cold H 2 0; insol. in alcohol, 
(JBrgensen.) 


coxoropiaunaje, xi worui'i-n.siio^ia 

HOCr a (NH?) ioCl(PtCl«) 2 +4H 2 0. 
Precipitate, (Jdrgensen.) 


dithionate, [HOCr 2 (NH 3 ) w ] 2 (S 2 O 0 ),+ 

2H 2 0 

Nearly msol. m H a O. 


Rhodium oxybromide, Rh(0H) 2 Br+2H 2 0. 

Sol. in HjO. (Goloubkine, Chem Soc. 
1911, 100. (2) 45 ) 

Rhodium monosulphide, RhS, 

Insol m aqua regia. 


Rhodium sesginsulphide, Rh 2 S 2 . 

Sol. in alkali sulphides+Aq, (Debray, C. 
R. 97. 1332 ) 

Insol in alkali sulphides+Aq. Not at- 
tacked by PINO3, aqua regia, or Br 2 +Aq. 
(Leidid, Bull. Soe. (2) 60. 664 ) 


dithionate, basic, 

HOCr a (NH ,)ioOH(S s O a ) a +H a O. 

Insol, in H 2 0, cold NH 4 OH+Aq, or 
NaDH+Aq 

■ iodide, HOCr a (NH.)ioI 6 +H a O. 

Very difficultly sol m H a O Insol. in very 
dil HI +Aq or alcohol. SI. sol, in NH 4 OH or 
KOH+Aq (Jbrgensen.) 

nitrate, HOCr a (NH a )io(NO,) s . 

. Bather difficultly sol. in H a O, from which 
It is precipitated by a few drops of HN0 3 + 
Aq. Sol. m hot dil NH 4 OH+Aq. 


, .. , , , a mtrate chloroplatinate, 

Rhodium sodium sulphide, 3Na a S, RhjS,. IIOCr a (NH 3 ) 1(1 (NO,,)(PtCl 0 ) a +4H a (). 

Decomp, by H a O. (Leidid) Precipitate (JOrgenson.) 


Rhodium sesgmsulphydroxide, Rh 2 S 3 H 6 . 

Easily sol, in aqua regia or Br 2 +Aq Insol. 
in alkali sulphides+Aq or aoids. (Leidid, 
Bull. Soe. (2) 60. 664.) 


Rhodochromium sulphate, 

[HOCr 2 (NH 3 ) 10 ] 2 (SO 4 ) 3 +2H a O 
■ Very si sol in cold H a O, Easily sol. i 
cold dil. H a S0 4 +Aq. 
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Almost insol. m a mixture of 3 vols. H 2 0, 
1 vol. alcohol, and Vs vol dil H 2 S0 4 +Aq 
(JBrgensen ) 


Rhodonitrous acid. 

Ammonium rhodonitrite, (NH 4 )oRli2(N0 2 ) l2 
Nearly infant m cold, al sol m hot H«0 
Insol in cone. NH 4 C] or NTRCjIEOj+Aq 
Insol. in alcohol (Leidid, C R 111. 10S ) 

Barium rhodonitrite, Ba 3 Rh 2 (N0 2 )i» 

SI sol, in cold, more easily in hot H 2 0. 
(Lamy ) 

+12H a O. Sol in 50 pts PI 2 0 at 10°, and 
6 5 pts. at 100° (Leidid, C. R. 111. 10S ) 

Potassium rhodonitrite, I\f,RIi 2 (N0 2 )i:> 

Nearh- msol. in cold, verv si sol. in boiling 
H 2 0. Completely inaol in KN0 2 +Aq, and 
in KCI+Aq (30% KC1), or I<C 2 H 3 0 2 +Aq 
(50%KC 2 H 3 O2) Insol. in alcohol CLeidid, 
C R. 111. 100.) 

Sodium rhodonitrite, Na«Rha(N0 2 ) 12 
Sol in 214 Pts. H 2 Q at 17°, and 1 pt at 
100° Insol. in alcohol Decomp by HC1+ 
Aq. (Leidid, C. R. 111. 107 ) 

Rhodosochromium bromide. 


Rhodosochromium sulphate, 

[Ci i(NHi)il OH) 3 ] 2 (S0 4 ) a +5H 2 0 
Very si sol mcoldHjO. Easily sol mdil. 
NHiCl+Aq (Jdrgensen ) 
[Cr 2 (NH 3 ) 9 (0H) 8 ]S0 4) HS0 4 +1^H 2 0. De- 
comp. by H2O into H 2 S0 4 and above com- 
pound (Jorgensen.) 


persulphide, [Cr 2 (NH 3 ) 9 (OH) 8 ] 2 Sn + 

4H 2 0 

Ppt Insol in H 2 0 (Jorgensen ) 


Rhodosulphuric acid. 


Potassium rhodosulphate, K 3 Rha(S0 4 )a, 
Two modifications 

(a) Slowly sol in cold, easily m hot H 2 0 

(b) Insol in H a O. 

Does not exist. (Leidid, C. R. 107. 234.) 


Sodium rhodosulphate. 

Insol in H 2 0, HC1, HNO a , or aqua regia. 
(Claus ) 

Does not exist (Leidid ) 

Na 2 Rh 2 (S0 4 ) 4 Insol m H 2 0. (Seubert 
and Ivobbd, B 23.2560) 

Rhodosulphurous acid. 


Sol m H20; msol in dd HBr+Aq Cl 1). 
(JBigensen, J pi (2) 45.260) 


chloraurate, Cr 2 (NHs)o(HO) 8 Cl3, 

2AuCl 3 +2H 2 0 

Not msol. in cold H a O. (JBigensen.) 


chloride, Ci 2 (NH 3 ) c (HO) s Cl,-f 2H a O. 

Sol 111 10.6 pts H 2 0 at 18°; decomp by 
boiling. Pptd. bv % to 1 vol. dil HCl+Aq. 
Sol in cold dil NII 4 OH+Aq. (Joigensen, J. 
pr. (2) 46. 260 ) 


Potassium rhodosulphite, K 9 Rh 2 (S0 8 ) 3 + 
6H 2 0 

, Nearly msol. in H a O. Slowly sol. in acids. 
Not decomp, by boiling KOH +Aq. (Claus.) 

Sodium rhodosulphite, 

Na.Rlu(SO,)»+4MH s O =3Na a SO a , 
2RhSOj 

Insol in cold, very si sol. in hot H a O. 
Easily sol in HN0 3 +Aq , (Seubert and 
Kobb4, B 23. 2558 ) 


chloroplatlnate, 2Cr 2 (NH 8 ) e (OH) 3 Cla, 

3PtCl 4 +6H 2 0. 

Insol. in H 2 0 (JBrgensen.) 
Cr 2 (NH 3 ) a (OH) s Cl 3 , 2PtCl 4 -f-2H 2 0 Insol. 
in 95% alcohol. (JBrgensen.) 


chromate, [Cr 2 (NH 3 ) 3 (0H) 3 ]2(Cr0 4 ),+ 

7H 2 0, (JBrgensen.) 

Very si sol, in H a O. (Jorgensen.) 

iodide, Cr 3 (NH 8 ),(0H) 3 I s +2H 2 0. 

Sol. in H 2 0 Insol. in dil. HI+Aq. (J8r- 
gensen.) 


Roseochromium bromide, 

Ci (NH 3 )sBr 3 +H 2 0. 

Easily sol. in H 2 0 Insol 111 HBr+Aq. 
(Christensen, J pr. (2) 23. 26 ) 

bromochromate, Cr(NH 3 ) 3 Br(Cr0 4 ). 

, Somewhat sol. in H 2 0, but decomp, on 
standing. (JBrgensen, J. pr. (2) 26. 398.) 

1 bromoplatinate, Cr(NH 3 ) 3 Br(PtBr 6 ) + 

2H 2 0. 

Pi'ecipitate Difficultly sol. m H 2 Q. (Chris- 
tensen, t.c) 


~~ nitrate, Cr 2 (NH 3 ) 6 (0H) 3 (N0 3 ) 3 +H 2 O. 

Much less sol . in cold H 2 0 than the chloride 
Insol in dil, HN0 3 +Aq. (JBrgensen.) 

— — oxalate, 

|Cr^NH 3 )6 (0H) 3 | 2 (C 2 ° 4 )(HC 3 0 4) 4 + 

Sol. in cold H s O, but not very easily. (Jor- 
gensen.) 


chloride, Cr(NHs) sCl s +H 2 0 

Easily sol. in H 2 0 with subsequent decomp. 
Insol. in alcohol (Christensen, J. pr. (2) 23. 
26) 

mercuric chloride, Cr(NH 3 ) 3 Cl a , 3HgCl 2 

+2H a O. 

SI sol. in H s O. Sol m dil. HCl+Aq with 
decomposition (Christensen, l. c.) 
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Roseochromium dithionate, basic, 
Cr(NH 8 ) 8 (0H) 2 S 2 0 8 +H 2 0 • 

Easily sol m very dil. HCl+Aq. (Jbrgen- 
sen, J pr (2) 25. 398.) 

iodide, Cr(NH„) 8 I 3 

Easily sol in H a O; decomp by boiling 
(Christensen, l.c) 

nitrate, Cr(NH 8 ) 6 (N0 8 ) a +H 2 0 

Rather easily sol in H a O. (Christensen, 

1 gI(NH 3 ) 6 (N0 3 ) 3 (0H 2 ) 2 , HNOa. Decomp, 
by H a O or alcohol (JOrgenscn, J pr (2) 44. 


Roseocobaltic mercuric chloride, 

Co(NH 8 ) 6 (OH 2 )C1j, 3HgCI 2 +H 2 0. 

More easily sol m solvents than the 
anhydrous puipureo salt. (Carstanjen.) 

Co(NH 8 ) 8 (OH 2 )CI 8 , HgCl 2 . Sol. in HC1+ 
Aq with decomp, into above salt. ( JSrgensen.) 

chloroplatinate, 

Co(NH 3 ) 6 (OH 2 )C1 3 , PtCb+J^HnO 
Decomp bv H a O. (JSrgensen ) 
2Co(NH 8 ) 8 (OH 2 )Cl 8 , PtCl 4 +2H 2 0. De- 
comp. by H 2 0. 

2Co(NH 8 ) 6 (OH 2 )Cl„, 3Pt.CL 4 +6H 2 0. Not 
difScultly sol. in worm H 2 0. (Gibbs.) 
Co(NH s ) 5 C1 s , PtCh+H s O (Gibbs.) 


chlorosulphate, Co(NH 8 ) t Cl(S0 4 ). 


sulphate, [CrCNHaRMSCDu+SHnO. 

Easily sol. m H 2 0. Precipitated by alcohol 
(Christensen, l.c ) 

sulphate bromoplatinate, 

[Cr(NH,)»(SO«)]J > tBr, 

Difficultly sol. in H 2 0. (Christensen, l.c) 


sulphate chloroplatmate, 

[Cr(NH a ) 6 (S0 4 )] 8 PtCl„ 

Difficultly sol. in H s O. (Christensen, l. c.) 


Easily sol. m H 2 0. 

chlorosulphate mercuric chloride, 

Co(NH 3 ) 6 C1(S0 1 ), HgCl 2 +3H 2 0 
Sol. m hot H 2 0, and can be recrystallized 
without decomp. (Kiok ) 

— — dichromate, 

[Co(NH 8 ) 6 ] 2 (Cr 8 0 7 ) 8 +5H 2 0. 

Can be reoiystallized out of weak acetic 
acid 


Roseocobaltic bromide, 

Co(NH 8 ) 8 (OH 2 )Br 8 . 

Sol in H 2 0; insol. in HBr+Aq (J8i gen- 
sen, J. pr. (2) 31. 49 ) 8 

— bromoplatinate, Co(NH 8 )5(OH 2 )Br 8 , 
PtBr 4 +H 2 0 

Somewhat sol, m H 2 0 or dxl. aloohol. InBol 
in strong alcohol. (Jdrgensen.) 

2Co(NH 8 ) 8 (OH 2 )Br 8 , 3PtBr 4 +4H 2 0 Ppt 
(Jdi'gensen ) 

bromosulphate, 

Co(NH 3 )j(OH 2 )Br(S0 4 ). 

Sol. in H 2 0. (Krok.) 

bromosulphate bromaurate, 

Co(NH 8 ) 6 (OH 2 )(S0 4 )Br, AuBr 8 . 

carbonate. 

Very sol. in H 2 0, 

chloraurate, Co(NH 3 ) 6 (OH 3 )Cl 8 , AuC1 3 . 

Moderately sol. m oold H 2 0. 

chloride, Co(NH 8 )s(OH 2 )C1 8 . 

Sol. m 4.8 pts H 2 0 at 10 1°, but decomp, 
on heating. 

100 pts. H 2 0 dissolve 16.12 pts at 0°, and 
24 87 pts. at 16 19°. (Kurnakoff, J. russ Soc. 
24. 269 ) 

SI, sol. in 1000 pts. fuming HCl+Aq, more 
easily m 20% HCl+Aq (Rose.) 


cobalticyanide, Co(NH 3 )5(OH 2 )Co(CN) { . 

Nearly absolutely insol. m cold H s O . (Jdr- 
gensen.) 

+H 2 0. (Gibbs and Gcntele.) 

dithionate, Co(NHa)t(S 2 0„)(OH). 

Decomp by H 2 0. (Ramin elsberg, Pogg. 
68. 296.) 

Co(NH a ) 6 (OH 2 )fS 2 O 5 )+2H 2 0. Ppt. (Jdr- 
gensen.) 

hydroxide, Co(NH 8 )t(OH)j. 

Known only m aqueous solution. 

mercuric hydroxychlonde, 

CoN t Hi 2 (HgOH) 8 C1 3 . 

Ppt Sol. m dil. acids. (Vortmann and 
Morgulis, B. 22. 2646.) 

CoN,H 12 (HgOH) 8 Cl 2 (OH). Ppt Sol. in 
dil. acids. (Vortmann and Morgulis.) 

iodide, Co(NH a ) 8 (OH 2 )I 8 . 

Less sol. m H 2 0 than bromide Insol. m 
HI+Aq (JBrgensen ) 

iodosulphate, Co(NH 8 ) 8 (OH 2 )I(S0 4 ). 

Easily sol. in H 2 0. (Krok ) 

metcuriodide, [CoN 8 Hi 8 ] 2 (HgI) 8 I 8 . 

Ppt. (Vortmann and Borsbach, B. 23. 
2805.) 

CoN t Hi S (HgI) 2 I 8 . Ppt. (Vortmann and 
Borsbach ) 

CoN 8 H J8 (HgI) 2 I 2 (OH) Ppt. 
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Roseocobaltlc nitrate, 

Co(NH»)s(OH a )(NOs>a 
Three modifications: 

a, Sol. in 20 pts. H 2 0 at 15°. (Jbrgensen ) 
ft Known only m solution. Insol m cold 
HNOj+Aq. (Gibbs.) 

7. Easily sol, in hot H2O (Gibbs) (Pur- 
pureo salt ?) 

Co(NHj)j(OH ! )(NO a )s I HNO.i Dccomp 
by H2O or alcohol. (Jbrgensen, J i>r. (2) 44. 
63.) 


Ppt, (Jorgensen.) 


Roseocobalfic sulphate, acid, 

(Co(NHs) 6]s(§0 4) ; , 2H 2 S0 4 +3H s 0. 
(Piemy), or 4[Co(NH s )«] 2 (S0 4 ) 8 , 9H 2 S0 4 
+IIR 5 O (Jorgensen) 

More easily sol. in H 2 0 than neutral sul- 
pliiitp, into which it is converted by recrystal- 
lization Sol m about 13 pts H*0, (Jbrgen- 
sen ) 


- cerium sulphate, 

[Co(NH a ) 6 ( 0 H 2 )] 2 (S 0 4 ) 3 , Ce 2 (S0 4 )s+ 
234H 2 0. 

sol. in cold, practicaUy insol, in. boiling 
H 2 0 Sol m acids (Gibbs, Am. Ch. J 16. 
560) 

[Co(NH,),r0H,)],(S0 4 )8, Ce(S0 4 ) 2 + 
2)^H 2 0 As above. (Gibbs ) 


nifaatosulphate, 

Co(NH»),(OH,)(NO«)(S0 4 ) 

SI, sol. in cold, easily in hot H 2 0. 

oxalate, [Co(NH 8 ) s (OH,)],(C l O«),-|- 

2H 2 0. 

Nearly insol 111 II 2 0. 
[Co(NH 3 ) 6 ] 2 (C 2 0 4 ) s , 4H 2 C 2 0 4 . 


sulphate chlorautate. 

Tliree modifications: 

o. Co(NH,) ( (OHjKS0 4 )C1, AuCls Ppt. 
(Jbrgensen ) 

ft Co(NHj)»(SOi), AuCl a +2HjO SI. sol. 
in cold HjO. (Gibbs.) 

7, As above. Gan be recrystallized from 
hot H 2 0 


oxalochloroplatinate, 

[Go(NHs) s jsCi0 4 Cl 2 , PtCU. 
Sol. in hot H a O. 


sulphate chloioplatinate. 

2Co(NHj)j(OH 2 )(S0 4 )C1 2 , PtCl 4 . 

1 Three modifications, all difficultly sol. m h ot 
I or cold H 2 0. (Jbrgensen ) 


oxalosulphate, [Co(NH,)tl 2 (S04)jC 2 0 4l 

H 5 C 2 0 4 +2H 2 0. 


Sol. 111 hot H 2 0. 

[Co(NH 3 )t] 2 (S0 4 )j(C 2 0 4 )(OH)j-i-6HaO. SI 



Nearly insol. in H 2 0. 

[Co (NH 3 ) 5 (OH 2 )) s ( P0 4 H) 3 -j-4H 2 0 Very 
si. sol in cold H 2 0 ; easily in H a O oontaining 
HC1. (Jbrgensen,) 



Insol. in R 2 0. (Jorgensen ) 
Co(NH ) )a(OH 1 )(P 2 0 7 Ma)-l-12H 2 0 Neaily 
insol in cold, easily sol. m hot H a O containing | 
NH 4 OH. (Jbrgensen, J. pr. (2) 23. 252.) 


sulphite, [Co(NH 3 ) s (OH s )1j(S0 3 ) 8 +E 3 0. 

SI. sol. m cold, decomp by hot H s O, 
(Gibbs.) 

cobaltic sulphite, 

[Co(NH 3 )5] 2 (S0 3 ) s , Co 2 (80 3 ) 3 +9H 2 0. 
Insol in cold, decomp, by hot H 2 0. (Kiin- 
zel ) 

Roseocobaltlc octamine compounds. 

See Roseotetramine cobaltic compounds. 

Roseoiridium compounds. 

See Iridoaquopentamine compormds. 

Roseorhodium bromide, 

Rh(NH s ),(OH 2 )Br 8 

Sol. m cold H 2 0. (Jbrgensen, J. pr (2) 34. 
304) 


— sulphate, [Co(NH t ) 8 (0H 8 )]j(S0 4 ) 8 4- 
3HnO. 

Three modifications: 
a SI. sol. in cold H 2 0, Sol. in 58 pts. 

27° (Gibbs); 83.5 pts at 20.2°, and 94.6 pts 
at 17.2° (Jorgensen); more easily sol in h ' 
HjO, and still more easily in NIROH+Aq. 


y. Less sol. ths 
len.) 

4-2H,0. Easily sol. 1 


H s O. (Vortmaim.) 


Roseorhodium cobsiticyanide, 
Rh(NH 8 ) 8 (OH 2 )Co(CN) 8 
Soaroely sol. in H 2 0, 

— icdosulphate, Rh(NH 5 ) 6 (0H 2 )I(S0 4 ). 

Very si. sol, in H 2 0, easily sol. in NH 4 OH+ 
Aq. (Jbrgensen.) 


nitrate, Rh(NH 3 ) E (OH s )(NO s ) s . 

Moderately sol, m cold H 2 0 (Jbrg 
Rb(NH 8 ) 8 (OH 8 ) (NOj)i, HNO„. D 


jensen ) 
iecoinp. 
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by H a O oi alcohol. (Jorgensen, J. pr (2) 44, 
03.) 

Roseorhodium nitrate chloroplatinate, 

[Rh(NHa) 6 (0H a ) (N0 3 )] a PtCl 6 +2H a 0 . 
Ppt (Jorgensen ) 

oi l/tophosphate, 

[Rh(NH a ) s (0H 2 )] a (HP0 4 ) 3 +4H a 0. 

* Very si sol in II 2 0 


Rubidium, Rb a 

Decomp U 2 0 with violence Insol. in 
hydrocarbons. Sol. in liquid NHa (Seely, 
C N 23. 109), (Franklin, Am Ch. J 1898, 
20. 829) 

'Rubidium acetylide acetylene RbC 2 , C 2 H 2 
Very hygroscopic. 

Insol in CC1 4 and in ether. (Moissan, C 
R. 1903, 130. 1220.) 


sodium pyi ophosphate, 

[Rh(NH a ) 6 (0H a )] a NaP a 0 7 +23H a 0. 

Ppt Very si sol m cold H 2 0. Easily sol. 
m very dil. acids. 


sulphate, 

[Rh(NH a ) s (0H 2 ) a ](S0 4 ) 3 +3H a 0. 

Very si sol m cold, much more in hot H 2 0. 

sulphate chloroplatmate, 

Rh(NHs) 3 (OH 2 ) (S0 4 )PtCl 3 . 

Ppt. Nearly insol in H 2 0 oi alcohol 

Roseotetramine cobaltic bromide, 

Co(NH 3 ) 4 (OHj)jBr 3 

Sol mllaO; insol mHBr+Aq Nearly m- 
sol in alcohol. (Jorgensen, Z anorg 2. 295.) 


chloride, Co(NII 3 ) 4 (OH a ) a Cl 3 

Easily sol in H a O: insol mcono HCI+Aq; 
sol. in sat. HgCl 2 +Aq (Jorgensen ) 

cobalticyanide, 

Co (NH S ) 4 ( OH a ) jCo(CN) e . 

(Jorgensen,) 


oxalate sulphate, 

[Co(NH a ) 4 (OH a ) a ] a (S0 4 ) a C a 0 4 . 
Ppt (Jorgensen.) 


pyrophosphate, 

[Co(NH a ) 4 (OH a ) 2 ] 4 (P a 0 7 ) a +6H a O. 
Nearly insol in H a O, but easily sol. m ■ 
dil. acids+Aq (Jhrgensen.) 


'Rubidium amalgam, RbHgn 

Stable in contact with Hg below 0° 
Above 0° the composition of the amalgam 
varies Can be cryst from Hg without de- 
oomp below 0°. (Kerp, Z. anoig. 1900, 26. 


Rubidium amide, RbNH a . 

Vory deliquescent Violently decomp, by 
H a O; less violently acted on by alcohol. 
(Titherley, Chem. Soc 1897, 71. 470.) 

Rubidium ammonia, RbNH 3 
Decomp, by H a O. 

Very sol in liquid NH 3 (Moissan, C, R 
1903, 136. 1178.) 

Rubidium azoimide, RbN a 
SI. hydroscopic. 

Stable in aq. solution 

107 1 pts me sol in 100 pts H a O at 16°. 

114 1 « « « a 1Q0 « Hj0 « 17 o 

0 182 “ " “ " 100 " abs alcohol at 

16°. 

Insol. in pure ether. 

(Curtius, J pr. 1898, (2) 68. 281.) 

Rubidium bromide, RbBr. 

100 pts H a O dissolve 98 pts at 5°, 104.8 
pts. at 16°. (Reissig, A 127. 33.) 

Solubility m H a O 
100 pts of the solution contam at 
0.5° 6 0° 10 0° 

47 26 49 50 51 17 pts, RbBi, 


sulphate, 

[Co(NH 3 ) 4 (OH a ) 2 ] a (S0 4 ) 3 +3H a O. 



gensen.) 


easily 

(Jor- 


39 7° 57 5° 113.5° 

56 87 60 39 67 24 pts. RbBr, 

(Rimbach, B 1905, 38. 1557.) 

Sp. gr. of RbBr containing g. equiv. RbBr 
per 1. 


sulphate bromaurate, 

[Co(NH 3 ) 4 (OH 2 ) a ] a (S0 4 ) 2 AuBr 4 . 

SI, sol. m cold H a O; insol. in alcohol. 
(J5rgensen.) 

sulphate chloroplatinate, 

[Co(NH 3 ) 4 (OH a ) a ] a (S0 4 ) a PtCl 3 . 

As the bromaurate. (Jdrgensen.) 


G equiv i 
RbBr 

** 

18 0 /18° 

Sp gr 
30°/30° 

0.508 

1.06448 

1.06389 

1 06326 

1 020 

1.12931 

1.12799 


2 031 

1 26622 

1.25366 

1.' 25187 

4.072 

1 50574 

1.50107 

1.49870 


(Clausen, W Aim 1914, (4) 44. 1070 ) 
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RbBr+Aq containing 6.60% RbBr has 
sp.gr. 20720° = 1.0525. 

RbBr+Aq. containing 14.36% RbBr has 
sp. gr. 20720° = 1.1226 

(Lo Blanc and Rohland, Z. phvs. Cli 1896, 
19.279) 

Sol. m acetone. (Fidniann, C C 1899, 
II 1014.) 

Difficultly sol m acetone (Nnumann, 
B 1904, 37. 4328.) 

Insol. in methyl acetate (Naumuun, B. 
1909, 42. 3790 ) 

Rubidium Iribromide, RbBr 3 . 

Very sol. m H 2 0; decamp by alcohol 
and ether (Wells and Wheeler, Sill Am J 
143. 475.) 

Rubidium ruthenium bromide. 

See Bromoiuthenate and bromoruthenite, 
rubidium. 

Rubidium selenium bromide. 

See Bromoselenate, rubidium. 


Rubidium thalllc bromide, RbBr, TlBr a +H 2 0 
Ilecryst. from H a O unchanged (Pratt, 
Am J Sci. 1S95, (3) 49. 403 ) 

3RbBr, TlBrj+HsO. Very sol. in H a O. 
(Pratt ) 

Rubidium stannic bromide. 

See Bromostannate, rubidium. 

Rubidium bromochloiide, RbBr 2 Cl. 

Easily decomp., even by H 2 0 (Wells and 
Wheeler.) 

RbBrClj. Sol. m H 2 0; deeomp by alcohol 


iuiBrCls, Sol. in HaO; deeomp 1 
and ether. (Wells and Wheeler ) 

Rubidium bromochloroiodide, RbBrClI. 


Rubidium bromoiodide, RbBi 2 I. 

Very sol. in H s O. Sat. solution contains 
about 44% RbBr s I, and sp. gr. =3 84. (Wells 
and Wheeler ) 

Rubidium carbide, Rb 2 C 2 
Deeomp. violently by HaO. (Moissan, 
C. R. 1903, 136. 1221 ) 

Rubidium chloride, RbCl. 

100 pts HsO dissolve 76.38 pts. at 1°, 82.89 
pts. at 7°. (Bunsen ) 


Solubility in H 2 0 at t° 

100 pts of the solution contain pts. RbCl. 


43 61 
46 56 
53 71 


(Rimbach, B. 1902, 36. 1304.) 
Solubility of RbCl in H 2 0 at t°. 


i RbCl per too e 


54.8 
56 0 
57.1 


(Berkeley, Phil, Trans. Roy. Soc. 1004, 203, 
A. 189.) 

Sat. RbCl+Aq at 25° contains 48 57% 
RbCl. (Foote, Am Ch. J 1906, 36. 242.) 

Sp. gr. of RbCl+Aq containing in 100 pts 
H 2 0 

13 14 25 88 33 13 pts, RbCl 

1 1066 1 2156 1 2675 sp. gr, 

(Tammann, W. Ann 24. 1885 ) 


lias sp gi 
rs, Ch. 1 


25° = 10610. (Wagner, Z. phys, ( 

RbCl+Aq containing 6 04% RbCl has 
sp gr 20720° = 1.0602. 

RbCl+Aq containing 10.59% RbCl has 
sp gi 20720° = 1.0815. (Lc Blanc and Roh- 
,land, Z ’ onc ■*" ‘ v, ° ' 


Sp gr. of RbCl +Aq sat, at t°. 


t° 

Sp gr 

t° 

Sp gr 

0.55 

18.7 
31.5 

44.7 

1 4409 

1 4865 

1 5118 

1 6348 

60 25 

76 15 

89 35 
114* 

1.6568 

1.5746 

1 5905 

1 6148 

* Boiling point. 

(Berkeley.) 

Sp. gr. of RbCl containing g. equiv RbCl 
per 1. 

Q. equiv. 
RbCl 


18°, 18° 

30°/ 30° 

0 6123 
1.001 
2.073 

3 984 

1.06410 

1.08916 

1.18200 

1.34334 

1 04538 
1.08810 

1 17959 

1 33967 

1.04503 

1.08749 

1 17828 

1 33757 
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Very si sol in liquid NH., (Franklin, Am. 
Cb. J 1808, 20. 829 ) 

Solubility in alcohols at 25°. 

1 00 g methyl alcohol dissolve 1 41 g. 

100 g ethyl alcohol dissolve 0 078 g 
100 g propyl alcohol dissolve 0.015 g, 

100 g isoamyl alcohol dissolve 0 0026 g 
(Turner and Bissett, Chem. Soc. 1913, 103. 
1909.) 

* Insol. in anhydrous pyridine and in 97% 
nyridine+Aq Very si. sol in 95% pyridine 
+Aq; si sol. in 93% pyridine+Aq. (Koh- 
lenberg, J. Am Chem Soc 1908, 30. 1107.) 

Insol. m methyl acetate (Naumonn, B. 
1909, 42. 3790), acetone; (Naurannn, B 1904, 
37. 4329), (Eidmann, C C 1899, II 1014). 


Rubidium ruthenium bichloride. 
See Chlororuthenite, rubidium. 


Rubidium ruthenium tetrachloride. 

See Chlororuthenate, rubidium. 

Rubidium oxyruthenium chlotide, 

RbaRuOaCh 

Ppt ; decomp, by H 2 0, sol in cold HC1 
(Howe, J, Am, Chem Soc. 1901, 23. 779 ) 


Rubidium tellurium chloride. 
See Chlorotellurate, rubidium. 


Can be recryst. from H s O without change. 
(Piatt, Am J. Soi, 1895, (3) 49. 399 ) 

SRbCl, TICla. Crystallizes from HC1 solu- 
tion. (Neumann, A. 244. 348.) 

+H a O Very sol in cold H 2 0 (Pratte 
Am J. Sci 1895, (3) 49. 398.) 

+2H a O Efflorescent m dry air Sol, in 
7.5 pts. H 2 0 at 18°, and 1 6 pts. at 100°. 
(GodefFioy, Zeitsehr. d, allgem. bsterr. 
Apothekerv. 1880. No. 9.) 


Rubidium uranyl chloride, 2RbCl, (U0 2 )C1 2 
+2H a O. 

Solubility in H 2 0. 

100 pts of the solution contain at 1 
24 8° 80.3° 

57 8 65 73 pts U0 2 C1 2 , 2RbCl 

(Rimbach, B. 190-1, 37. 4G7 ) 

Rubidium vanadium chloride, Rb 2 VCl 8 
+H 2 0 

SI sol. in H«0 and alcohol. 

Decomp by H 2 0 on standing so that it 
dissolves. (Stabler, B. 1904, 37. 4411 ) 

Rubidium zinc chloride, 2RbCl, ZnCl 2 
Easily sol m H 2 0 and HCl+Aq. (Godef- 
froy, B 8. 9 ) 

Rubidium chloride selenium dioxide, RbCl, 
2Se0 2 +2H.0. 

Sol. m HjO (Muthmann, B. 1893, 26. 
1013.) 

Rubidium chloroiodide, RbCl 2 I. 

Propel ties aie similai to those of RbBrClI. 
(Wells.) 

RbClJ. Sol. in alcohol, not attacked by 
ether. (Wells and Wheeler, Sill. Am, J 144. 
42.) 

Sol m POCl». (Walden, Z anorg 1900, 
25. 212.) 

Nearly insol in AsBn (Walden, Z. anorg. 
1902, 29. 374.) 

Very stable; si sol in H s O at 0°; only veiy 
si. sol in BC1 (Eidmann, Arch Pharm. 
1894, 232. 32 ) (C C. 1894, I. 670.) 

Rubidium fluoride, RbF. 

Very sol m H a O (Eggelmg, Z anorg 
1905, 46. 174 ) 

100 g. H»0 dissolve 130.6 g. RbF at 18° 
.(de Forcrand, C. R. 1911, 152. 1210 ) 

Sol in dil. HF (Pennington, J Am Chem. 
Soc 1896, 18. 57 ) 

Insol m liquid NH 3 . (Coro, Am Ch. J. 
1898, 20. 829.) 


Rubidium stannic chloride. 

See Chloros tanns te, rubidium. 

Rubidium titanium chloride, 2RbCl, TiC1 3 
+H 2 0. 

Sol. in H 2 0 (Stahler, B 1904, 37. 4408.) 


Rubidium tungsten chloride, Rb 8 W 2 Cl,). 

SI. sol m cold, more sol. in hot H 2 0 
Sol. in very dll. NaOH+Aq 
Nearly msol. in most organic solvents. 
(Olsson, B. 1913, 46. 574 ) 


Rubidium hydrogen fluoride, RbF, HF. 

Very deliquescent. 

Insol, m alcohol and ethei. (Chabril, 
C. R. 1905, 140. 91.) 

Very hygroscopic Sol inH 2 0, (Eggeling, 
Z. anoig. 1905, 46. 175 ) 

RbF, 2HF. Very si sol m H a O. (Egge- 
ling, Z anorg. 1905, 46. 176 ) 

Rubidium silicon fluoride. 

See Fluosilicate, rubidium. 

Rubidium tantalum fluoride. 

See Fluotantalate, rubidium. 


Rubidium uranous chloride, Rb 2 UCl 6 . 

As K salt, (Aloy, Bull. Soe 1899, (3) 21. 
264) 


Rubidium uranyl fluonde, 4RbF, U0 2 F 2 + 
6H 2 0. 

(Ditte, C. R. 91. 115.) 
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Rubidium hydride, RbH 

Deeonip. by H 2 0 with evolution of H 2 
(Moissan, C. R. 1903, 136. 589.) 

Rubidium hydroxide, RbOH 

Deliquescent, and very sol m II 2 0. Sol. 
in alcohol. (Bunsen ) 

Sat. RbOH+Aq contains 64 17% RbOH at 
15°. (de Fororaml, C R 1909, 149. 1344.) 


Rubidium iniodide, RbT s 
Very sol. in H 2 0. Sol. m about Va pt H 2 0 
at ‘i(r: sol. m alcohol. Decomp, by ether. 
(Wells and Wheller, Sill. Am. J. 143. 475 ) 
Solubility determinations show that Rbl s 
is the only polyiodide of rubidium formed at 
25° Rhl 7 and Rblo, mentioned by Abegg 
and Hamburgeit (Z anmg 60, 403) oould not 
be obtained. (Foote and Chalker, Am. Ch. 
J. 1908, 39. 667.) 


Rubidium iodide, Rbl. 

100 pts iRO dissolve 137.5 pts, at 6.9°, 
152 pts. at 17 4 0 (Rewsig, A 127. 33 ) 

Sat. Rbl+Aq. at 25° contains 61.93% Rbl 
(Foote and Chalker, Am. Ch. J. 1908, 39. 
567.) 

Sp gr. of Rbl+Aa containing 

5% 10% cold hot 

sat sat. 

Sp. gr. 1 0353 1 0755 1 726 1 9629 

(Erdmann, Arch Pharm, 1894, 232. 25.) 


Rubidium silver iodide, 2RbI, Agl. 

Easily decomp by HjO. (Wells and 
Wheelei, Sill Am. J 144. 156.) 

Rbl, Agl+ViHiO (Marsh, Chem. Soo. 
1913, 103. 783.) 

Rbl, 2AgI. Not deliquescent. 

Very sol. m acetone (Marsh, Chem. Soo. 
1913, 103. 783.) 

Rubidium tellurium iodide. 

See Iodotellurate, rubidium. 


Sp, gr. 

of Rbl+Aq containing g. equiv. 
Rbl per 1, ! 

G eqiuv 
ItM 

Spier 


Sp. gr 
3(J°/30° 

0.510 

1 025 

2 025 
4.016 

1 08347 

1 10751 

1 33012 
1.64781 

1 08268 

1 16509 
1.33637 

1 64144 

1 08226 

1 16433 

1 32631 

1 63780 


(Clausen, W. Ann. 1914, (4) 44. 1070.) 


Nearly insol. in AsBr 3 (Walden, Z anorg 
1002, 2&. 374.) 

Sol. in AsClj, (Walden, Z, anorg 1900, 
26. 214); liquid S0 2 . (Walden, Z anorg. 
1902, 30. 161), SjCl 2 . (Walden, Z anorg. 
1900, 25. 217); SO»Cl 2 . (Walden); POCla. 
(Walden.) 

Sol in methyl acetate. (Naumann, B. 
1909, 42. 3789 ) 

Solubility in organic solvents at t°. 

C = pts. by wt.of Rbl in 100 com. of the sat. 
solution 

L = no. of litres which at the saturation 
temp, hold in solution 1 mol, Rbl 


Solvent I 

t° 

O 

L 

Furfurol 

Acetonitrile 

Propionitnle 

Nitromethane 

Acetone 

26° 

25° 

0° 

25° 

0° 

25° 

0° 

25° 

0° 

4 93 

1 350 

1 478 

0 305 

0 274 

0 518 

0 567 
0.674 

0 960 

4.31 

15.73 

14.36 

69.61 

77.48 

41.00 
37 44 
31.5 

22.1 


(Walden, Z. phys. Ch. 1906, 66 . 718.) 


Rubidium thalllc iodide, Rbl, TlIj+2HaO. 

Decomp, by H 2 0. (Pratt, Am. J Sol. 
1895, (3) 49. 403 ) 

Rubidium nitride, 

Decomp by heat (Franz Fischer, B. 1910, 
43. 1408.) 

See also Rubidium azoimide. 

Rubidium dioxide, Rb0 2 . 

Decomp, by H 2 0. (Erdmann, A. 1897, 
294. 68.) 

Rubidium sulphide, Rb 2 S+4H 2 0 
Deliquescent; very sol. in H 2 0 (Biltz, 
Z. anorg. 1906, 48. 299 ) 

Rubidium disulphide, Rb 2 S 2 
Anhydrous. 

Sol. m H 2 0. 

Very hydroscopic, (Biltz, Z, anorg. 1906, 
60. 72.) 

+H 2 0. From Rb 2 S 2 +Aq. 

Hydioscopic. (Biltz.) 

Rubidium insulphide, Rb 2 S 3 . 

Anhydrous 
Sol. in H 2 0. 

Hydrosoopic. (Biltz, Z. anorg. 1906, 60. 
75.) 

+H 2 0. From Rb 2 S 3 +Aq (Biltz.) 
Rubidium ieiiosulphide Rb 2 S<+2H 2 0. 

Sol. in H a O. (Biltz, Z. anorg. 1906, 48. 
304) 

Rubidium pentasulphide, Rb 2 S 3 . 
Deliquescent, Decomp, by HjO. 

Very easily sol. in 70% alcohol. 

Insol. in ether, ethyl sulphide or CHClj. 
I (Bdtz, B. 1905, 38. 127.) 
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Rubidium hydrogen sulphide, RbHS 

Deliquescent, very sol. m H 2 0 (Blitz, 
Z anorg 1900, 48. 300.) 


Rubidium copper /e/rasulphide, RbCuS 4 
Decomp, very slowly in the air 
SI sol m HoO. 

Very slowly decomp. by cold oono., i 
rapidly by hot cone , and still more raj 
' by dil. HC1, H 2 S0 4 and HNO a SI. so 
alcohol. (Blitz, B. 1907, 40. 978.) 


Ruthenic acid. 

Barium ruthenate, BaRu0 4 +H 2 0. 

Ppt. (Debray and Joly, C R 106. 1494 ) 

Calcium ruthenate, CaRu0 4 . 


Ruthenium trichloride, RuCI s 

Deliquescent Sol. in fl 2 0 and alcohol, but 
solution is decomp. by heatmg into Ru 2 O s and 
HC1. (Claus) 

Pure RuCl s is insol m cold H 2 0, mineral, 
or orgamc acids Slowly decomp. by boiling 
II jO. Insol m CC1 4 , CS 2 , CIIClj, PClj. or 
ether Slowly sol. in hot absolute alcoliol, 
but decomp. into Ru(OH)C 1 2 by 95% alco- 
hol. (Joly, C. R. 114. 292 ) 

Hydroscopic 

Sol in H 2 0 , decomp. at 50°. 

Sol m alcohol (Gutbier, Z anorg. 1005, 
46. 174.) 

See also Ruthenium nitrosochloride. 

Ruthenium tetrachloride, RuC1 4 . 

Sol. m HjO and alcohol (Claus ) 


Ppt. 

Magnesium ruthenate, MgRu0 4 
Ppt. 


Ruthenium trichloride with MCI. 
See Chlororuthenite, M. 

Ruthenium tetrachloride with MCI. 
See Chlororuthenate, M. 


Potassium ruthenate, K 2 Ru0 4 +H 2 0. 
Very sol. m H 2 0. 

Pemithenic acid. 


Ruthenium seajaihydroxide, Ru 2 OsHo. 

Sol m acids; msol in alkalies Less sol. 
in NH 4 OH+Aq than any other oxide of the 
Pt metals (Claus ) 


Potassium pei ruthenate, KRu0 4 . 

SI sol. in H 2 0 (Debray and Joly, C. R 
106. 1494 ) 

Sodium pen-uthenate, NaRu0 4 -|-H 2 0. 

SI. sol m H a O. 

Ruthenium, Ru. 

Not attacked by acids, except aqua regia, 
which dissolves it only veiy slightly. (Claus, 
Pogg. 66. 218.) 

Ruthenium ammonium comps. 

See Ruthenodiamine comps, etc 

Ruthenium tnbromide, RuBr s . 

Sol, m H a O. Solution decomposes slowly 
on standing, but rapidly on heatmg. (Gut- 
bier, Z. anorg. 1905, 46. 178.) 

Ruthenium iribromide, ammonia, 

2RuBr 3 , 7NH S , 

Sol. in H 2 0 and ammonia with slight warm- 

Insol. in alcohol (Gutbier, Z. anorg. 
1905, 46. 182.) 

Ruthenium dichloride, RuCl 2 . 

Insol, m acids, even in aqua regia. SI. 
attacked by acids. Traces are dissolved by 
boiling. with cone. KOH+Aq 

+a;H 2 0. Known only in aqueous solution. 
(Claus, A. 69. 238.) 


Ruthenium dihydroxide, Ru0 4 H 4 +3H 2 0 
Sol m acids and alkahes. (Claus, A 69. 
237) 

Contains NO Joly, C. R. 107. 994 ) 

Ruthenium (nodlde, Rul 5 . 

Ppt (Claus.) 

Insol. in H t O, KI-fAq, and alcohol. 
(Gutbier, Z. anorg. 1906, 46. 181.) 


Ruthenium iniodide ammonia, 

2RuI 3 , 7NH 8 . 

Sol in H 2 0 and ammonia with slight warm- 

^nsol in alcohol. (Gutbier, Z. anoig. 
1905, 46. 182.) 


Ruthenium dihydronitrosochloride, 
NO.Ru 2 R 2 Cl„, 2HC1. 

Sol in H 2 0. (Bnzard, A. ch, 1900, (7) 
91. 353.) 


Ruthenium silver nitrosochloride, 
NO.Ru 2 H 2 C1 3 , 2HC1, 3AgCl. 

Ppt (Bnzard, A. oh. 1900, (7) 21, 357.) 

Ruthenium nitrososesoinoxide, Ru s 0 8 (N0) 2 
+2H 2 0. 

Ppt (Joly, C. R 108. 864.) 
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Ruthenium rft'hy dronitro sohydi oxide, 
N0 .Ru 2 H 2 (0H) 3 +2H 5 O 
SI sol, m cold H«0 -with decomp (Briz- 
ard, A. oh. 1000, (7) 21. 349 ) 

Ruthenium dihydronitrosooxychloride, 

NO Ru 2 H 2 Cl 2 0II+2H 2 0. 

Ppt (Bu'/.ftvd, A. ch. 1900, (7) 21. 349.) 

Ruthenium monoxide, RuO, 

Insol. in acids. (Claus, A 69. 230.) 

Ruthenium, aesyuioxide, RujOj. 

Insol in acids. Mixture of Ru and RuOj. 
(Debray and Joly, C. R 106. 1494.) 

See Ruthenium nitrososcs?«ioxide. 

Ruthenium dioxide, Ru0 2 . 

Insol, in acids (Debray and Joly.) 

Ruthenium (noxide, Ru0 3 

“Ruthenic acid.” Known only in its salts. 

Ruthenium A/roxide, Ru0 4 . 

Rather difficultly and slowly sol m H 2 0 
(Claus.) 

Decomp in aqueous solution into Ru 2 Os+ 
2H 2 0. (Debi ay and Joly ) 

Ruthenium jienfoxide, Ru 2 0 3 . 

(Dcbray and Joly, C. R. 106. 1494.) 
+2H 2 0. Ppt. (Debiay and Joly) 

Ruthenium heptoxi de, Ru 2 0 7 . 

"Perruthenio acid.” Known only in its 
salts. 

Ruthenium oxide, RuA. 

(Debray and Joly) 

Ruthenium oxychloride, Ru(OH)Cl 2 . 

Very sol, m H 2 0, but decomp, by an excess. 
(Joly, C. R. 114. 293.) 

Ruthenium silicide, RuSi. 

Insol. in boiling aoids; slowly attacked by 
a mixture of fused KIIS0 4 and KNO,. 
(Moissan, C. R 1903, 137 . 231 ) 

Ruthenium /nsulphide, RuS s . 

Ppt. (Antony, Gazz. ch. it 1900, 30 . 639 ) 

Ruthenomonamine hydroxide, 
Ru(0H) 2 (NHj) a +4H 2 0, 

See Ruthenosamlne hydroxide. 

Ruthenodiamine carbonate, 

Ru(N jH„) ,CO , + 5H 2 0 . 

Easily sol. in H s O. Insol. in alcohol. 
(Claus.) 


Rutheno famine chloride, 

Ru(N iHoCI) 2 +3H a O 

Not veiy sol m cold, easily sol. in hot H 2 0, 
Insol in alcohol 

See Ruthenonitrosodiamine comps. 

— — -mercuric chloride, Ru(N 2 H B Cl) 2 , HgCl 2 . 

Nearly nisol. in cold, sol m hot H 2 G, 
(Gibbs, Sill Am J (2) 34, 360.) 

— ■ — chloroplatinate, Ru(N 2 H 0 C1) 2 , PtCh 
SI. solinH 2 0. (Claus) 

hydroxide, Ru(N 2 H B OH) 2 

Known only in aqueous solution. 

nitrate, Ru(N 2 H 0 NO s ) 2 +2H 2 O 

Somewhat difficultly sol in cold, easily in 
hot H 2 0 Insol. m alcohol 

sulphate, R.u(N 2 H 6 ) 2 S0 4 + 4H 2 0 

Moderately sol m H 2 0. Insol. in alcohol 
(Claus.) 

Ruthenocyanhydric acid, HiRufCNJj. 

Easily sol. m H 2 0 and alcohol Less sol 
m ether (Claus, J. B. 1866. 444.) 

Potassium ruthenocyanide, K 4 Ru(CN) 6 + 
3H 2 0. 

SI. efflorescent Very sol m H 2 0, si. sol. 
in dd aloohol (Claus.) 

Ruthenonitrosodmnune bromide, 

Ru(NO)(NH 3 ) 4 Br 3 

SI sol. in HuO. (Joly, C. R 111. 969.) 
Ru(NO)OH(NHs) 4 Br 2 . Less sol than cor- 
responding chloride (Joly, C R. 108. 300 ) 

chloride, Ru(NO)(NH 3 ) 4 CI 3 . 

SI. sol. in H 2 0. (Joly, C. R. 111. 969.) 
Ru(NO)OH(NH 3 ) 4 C1 2 . Sol. in H s O 
(Joly, C R. 108. 1300.) 

Ru(N0)(NH 3 ) 4 Cl a +2H 2 0 = 
Ru(NO)(OH)(NH 3 ) 4 Cl 2 , HCl+H a O (?) 
VeiysoLinlUO. (Joly, C. R 111.969.) 

chloroplatinate, 

Ru(NO)OH(NH 3 ) 4 PtCl B . 

Scarcely sol in boiling H 2 0, (Joly, C, R. 
108. 1300.) 

Ru(NO)(NH s ) 1 C1 3 , PtCl, Ppt (Jolv, 
C. R. 111. 969 ) 

iodide, Ru(NO)(NH 3 ) 4 I s 

SI sol in H,0 (Joly, C. R. 111. 969 ) 
Ru(NO)OH(NH 3 ) 4 I 2 Less sol. than the 
corresponding bromide (Joly, C R. 108. 
1300.) 

nitrate, Ru(N0)(NH 3 ) 4 (N0 3 )„. 

More sol in H 2 0 than 

Ru(N0)(0H)(NH 3 ) 4 (N0 3 ) 2 . (Joly, C. R. 
,111.969.) 
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Ru(N0)0H(NII 3 ) 4 (N0 3 ) 2 SI. sol. m cold 
H 2 0; insol m oono HN0 3 +Aq. (Joly, C R. 
108. 1300.) 

Ruthenonitrosodiamine sulphate, 
[Ru(NO)(NH 3 ) 4 ] 2 (SO 4 ) 3 +10H 2 O 
SI. sol in I-I a O (Joly, C. R. 111. 969 ) 
[Ru(NO)(NH„) 4 ],(S0 4 )o, H 2 S0 4 +H„0 De- 
comp. by cold II 2 0 (Joly ) 
Ru(N 0)(0H) 4 (NH 3 ) 4 S0 4 +H 2 0 Most sol. 
in H 2 0 of this class of salts (Joly, C. R 
108. 1300.) 

Ruthenonitrous acid. 

Ammonium ruthenonitrite, RuH 2 (N0 2 ) 4 , 
3NH 4 N0 2 +2H 2 0. 

Easily sol in H 2 0; practically rnsol. in 
KCl+Aq. (Bnzard, A ch 1900, (7) 21. 
368) 

Potassium ruthenonitrite, 

K,Ru,(NO,),,-6KNO, J Ru,(NO.),. 
Easily sol. in H 2 0, alcohol, or ether. 
(Gibbs, Sill Am. J (2), 34 344) 

SI. sol in H 2 0 Easily sol in KNO„+Aq. 
(Claus ) 

K 4 Ru 2 (N0 2 )io =Ru 2 0 2 (N 2 0j)s, 4KNO,. 
Veiy sol. in H 2 0 (Joly and V&zes, C. R 109. 
667) 

K s Ru 3 (NO0 u = Ru 2 0 2 (N 2 O s ) 2 , 8KNO a SI. 
sol m H 2 0. Sol in cold dil acids (Joly 
and V&zcs.) 

Ru 2 H 2 (N0 2 ) 4 , 3KN0 2 +4H 2 0 Very sol. 
in H 2 0 Aqueous solution decomp si. on 
long boiling Almost insol. in cone. KC1+ 
Aq. (Brizaid, C. R 1899, 129. 216 ) 

Silver ruthenonitrite, NO Ru 2 H 2 (N0 2 ) 4 , 
3AgN0 2 +2H 2 0. 

Ppt. (Bnzard, A. ch 1900, (7) 21. 368.) 

Sodium ruthenonitrite, Ru 2 (N0 2 )«, 4NaNO s + 
4H 3 0. 

Veiy sol. in H 2 0 without deoomp. (Joly, 
C. R. 1894, 118. 469 ) 

Ruthenosamine hydroxide, 

Ru(NH 3 0H) 2 +4H 2 0 (?). 

Very dehquesoent, and sol mH 2 0. (Claus) 

Samarium, Sm. 

The element has not been isolated. 

Samarium bromide, SmBr 2 -(-6H 2 0., 

Very deliquescent, (Cleve.) 

Samarium carbide, SmC 2 . 

Deoomp by water and acids. (Moissan, 
C. R. 1900, l3l. 925 ) 


Samarium Achioride, SmCl 2 . 

Decomp by H 2 0 with liberation of H 2 and 
formation of samarium oxide and samarium 
oxychloride Insol. m CS 2) CHCls, benzene, 
abs alcohol, pyridine and toluene. (Matig- 
non, C R. 1906, 142. 85 ) 

Samarium inchloride, SmCl 3 . 

The anhydrous salt is very hydroscopic 
and easily sol m H 2 0. (Matignon, C. R. 
1902, 134. 1309 ) 

Very sol in II 2 0. Very sol. m abs. alcohol 
6.38 g are sol. in 100 grams pyridine at ord 
temp.; msol in quinoline (Matignon, A oh, 
1906, (8) 8. 406.) 

+3H 2 0. Deliquescent. 

Samarium chloride ammonia, SmCls+NHs, 
+2NHj, +3NH,; +4NH 3 ; +5NH 3 ; 
+8NH 3 , +9 5NH S , +11 5NH 3 . 
(Matignon, C R. 1905, 140. 143 ) 

Samarium fluoride, SmF a +)^H 2 0. 

Precipitate Insol in H 2 0 and dil. acids. 
(Cleve) 

Samarium iodide, Sml 4 
(Matignon, A, ch. 1906, (8) 8. 413.) 

Samarium hydroxide, Sm 2 (OH) 0 
Insol m alkahes; easily sol in aoids, and 
decomposes ammomum salts (Cleve, C, N. 
61. 145.) 

Samarium oxide, Sm 2 0 3 
Easily sol. in acids (Cleve, C. N 61. 145.) 

Samarium peroxide, Sm 4 0 # 

Precipitate (Cleve ) 

Samarium oxychloride, SmOCl. 

(Matignon, A. oh. 1906, (8) 8. 412 ) 

Samarium sulphide, Sm 2 S 3 . 

(Matignon, A. oh. 1906, (8) 8. 415.) 

Scandium, Sc. 

Element has not been isolated 

Scandium bromide, So 2 Br» +3H 2 0, and 
+12H 2 0. 

(Crookes, Roy. Soo. Proc. 1908, 80. A, 518.) 

Scandium chloride, Sc 2 Cls, +3B 2 0, and 
+12H a O 

(Crookes, Roy. Soc. Proc 1908, 80. A, 518.) 
Scandium hydroxide. 

Easily sol zn cone HN0 3 or HCl+Aq. 
(Crookes, Roy. Soc. Proc 1908, 80. A, 518.) 
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Scandium oxide, Sc 2 O s 

Easily sol. by boiling with cone. HNOa or 
HCl+Aq 

Scandium sulphide, Sc«S 3 . 

Decomp, by IDO and by acids with evolu- 
tion of HaS. (Wirth, Z, anorg. 1914, 87. 5 ) 
Selenantimonic acid. 

Sodium selenantimonate, Nn 3 SbSe 4 +9H,>0. 

Sol. in 2 pts. cold H 2 0. Insol in alcohol. 
(Hofacker. A. 107. 0 ) 

SI. sol, in HjO , unstable. (Pouget, A, ch. 
1899, (7) 18. 562.) 

Selenantimonous acid. 


Potassium orfftoselenantimonite, KaSbSej 
Ppt Deoomp by H 2 0. (Pouget, A oh 
1899, (7) 18 . 560.) 

Potassium pai aselenantimonite, K 2 Sb 4 Sej-f- 
3H 2 0. 

SI. sol. m HsO; unstable (Pouget, A ch. 
1899, (7) 18 . 560 ) 


Sodium ordiflselenantimonite, Na 3 SbSe3+ 
9HsO. 

Very sol. m H a O. Aqueous solution c 
standing deposits red crystals of sodium selen- 
antimonate, NiisSbSe^+SHjO (Pouget, A 
oh. 1899, (7) 18 . 562.) 

Sodium pnraselen antimomte, Na 2 Sb 4 Se7. 

(Pouget, A. cb. 1809, (7) 18 . 561 ) 

Selenic acid, H s Se0 4 . 

Very sol m H»0 with evolution of heat 

If aqueous solution is evapovated at temp 
of 165°, add has 2 524 sp gr.; at temp of 
267°, acid has 2.60 sp. gr., at temp, of 285°, 
acid has 2 625 sp. gi Decomp to H 8 SeO s 
at higher temp. (Mitscherlich, Pogg. 9. 623.) 

By evaporation at 265°, acid of 2 609 sp. 
gr. containing 95% H 2 Se0 4 is obtained. If 
brought at same temp in vacuo over H 2 S0 4 , 
acid of 2.627 sp, gr. with 97 5% H a Se0 4 is 
obtained. (Fabian, A Suppl. 1. 243.) 


Sp. gr of H 2 Se0 4 -l-Aq. 
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Sp. gr. of H 2 ScO,+Aq — Concluded 

Sp gr Sp ® r hJIoi Sp er IlJeO, 

1 885 69 94 2 125 80.25 2 365 89.14 

1.890 70 14 2.130 80 42 2.370 89.30 

1 895 70 38 2.135 80 68 2.375 89 48 

1 900 70.64 2.140 80.74 2 380 89 60 

1 905 70.78 2.145 80.96 2 385 89.72 

1 910 71 00 2.150 81.14 2.390 89.84 

1.916 71 21 2 155 81.36 2 395 89.96 

1.920 71.38 2.160 81.60 2400 90.10 
1.925 71 68 2 165 81 80 2.406 90 20 

1.930 72 00 2 170 82 02 2.410 90 30 

1 935 72.38 2 175 82 22 2.415 90 46 

1.940 72.66 2 180 82.44 2 420 90.74 

1 946 72.88 2,185 82 64 2 425 91 00 

1,950 73.12 2.190 82 78 2 430 91 24 

1.956 73.34 2 195 82 96 2 435 91.46 

1 960 73 54 2 200 83 10 2 440 91 70 

1 965 73.74 2.205 83 24 2.446 92 00 

1 970 73.98 2 210 83 44 2.450 92 28 

1 975 74 22 2.215 83 62 2 455 92.56 

I. 980 74.44 2.220 83.78 2.460 92.86 

1 985 74 66 2 225 83.96 2.465 93.02 

1 990 74 86 2.230 84 14 2.470 93 20 

1 995 75 08 2.235 84 30 2 476 93.36 

2 000 75 28 2.240 84 48 2.480 93 68 

2 005 75 46 2 245 84 60 2 485 94.02 

2 010 75 66 2 250 84 82 2 4«0 94 32 

2 015 75,88 2 255 85 02 2 495 94 48 

2 020 76 06 2 260 85 26 2.600 94 64 

2.025 76.14 2 265 85 44 2 505 94.80 

2.030 76 48 2 270 86 60 2 510 94 96 

2 0^5 76 68 2 275 85.78 2 515 95.32 

2 040 78.84 2 280 85 96 2.520 95.58 

2.045 77.08 2.285 86 16 2 525 95.86 

2 050 77 36 2 290 86.38 2.530 96.10 

2.055 77 50 2 295 86 60 2 535 96.41 

2.060 77 62 2 300 86.82 2 540 96 68 

2.065 77.80 2 305 87.04 2.546 96 92 

2 070 78.06 2.310 87.26 2.550 97 12 

2,075 78.24 2.315 87 46 2.555 97 30 

2,080 78.48 2.320 87.66 2.560 97.48 

2.085 78 68 2 325 87.84 2 565 97,68 

2 090 78 84 2 330 88 00 2 570 97 94 

2 095 79 08 2 335 88 18 2 575 98 20 

2.100 79.28 2 340 88 34 2 580 98 46 
2.105 79 50 2 345 88.48 2,585 98.70 

2.110 79.68 2 350 88 66 2 590 99 04 

2.115 79 90 2 355 88 82 2 505 99 36 

2.120 80 10 | 2 360 | 88 98 

(Dierner and Lenher. J. phys. Chem. 1909, 
13. 509.) 

Sol. in cono. or fuming H 2 S0 4 . 

Insol m liquid NH 3 . (Franklin. Am. Ch 

J. 1898, 20. 830.) 

Deoomp. by aloohol. 

+HjO. (Cameron and Macallan, C. N. 
69. 232.) 

+2H a O, and +6H 2 0 (?). (C. and M.) 
+4HjO. (Kremann and Hofmeier, M. 
1908, 29. 1117.) 


Selenates. 

All the neutral and aoid salts of HsSeOj are 
sol m HjO, except BaSe0 4 , SrSe0 4 , CaSeCA, 
and PbSe0 4 , wluoh are nearly or quite insol. 
in H 2 0 or HNOj+Aq 

Aluminum selenate, Al 2 (Se0 4 ) 3 . 

Resembles in every way aluminum sul- 
phate. (Berzelius.) 

Aluminum ammonium selenate, 
Ali(NH 1 ) 2 (SeO < ) 1 +24HiO. 

More sol in H 2 0 than the corresponding 
sulphate. (Wolilwill, A. 114. 191.) 

Aluminum caesium selenate, Al 2 Cs 2 (Se0 4 ) 4 + 
24H 2 0. 

(Peterson, B. 9. 1563.) 

Much more sol. in H a O than the oorre- 
| spondmg sulphate (Fabre, C. R. 105. 114.) 

Aluminum potassium selenate, Al 2 K 2 (Se0 4 ) 4 
+24H 2 0. 

More sol. in H 2 0 than common alum. 
(Weber, Pogg. 108. 615.) 

Aluminum rubidium selenate, Al 2 Rb 2 (Se0 4 ) 4 
+24H 2 0. 

(Peterson, B. 9. 1663.) 

Muoh more sol in H 2 0 than tho corre- 
sponding sulphate (Fabre, C. R. 106. 114.) 

Aluminum sodium selenate, Al 2 Na 2 (Se0 4 ) 4 + 
24H 2 0. 

SI. efflorescent. Very sol. in HjO. (Wohl- 
will, A. 114. 191.) 

Aluminum thallium sulphate, Al 2 Tl 2 (Se0 4 ) 4 + 
24H 2 0. 

Sol. in H 2 0. (Fabre, C. R, 106. 114.) 

Aluminum selenate potassium sulphate, 
Al 2 (Se0 4 ) a , K 2 S0 4 +24H 2 0. 

Sol. in H 2 0. (v Genohten, A. 168. 222.) 

Ammonium selenate, (NH4) 2 Se0 4 
Easily sol in H 2 0. 

100 g. HjO dissolve 117 g. (NH 4 ) 2 Se0 4 at 
7°: 164 g. at 89“; 197 g. at 100°. (Tutton, 
Proc. Roy. Soc. 1907, 70, A. 351.) 

Insol. in liquid NH 3 . (Franklin, Am, Ch. 
J 1898,20.826.) 

Ammonium hydrogen selenate, NH,HSe0 4 . 
Sol. in H a O. (Topsofi.) 

Ammonium cadmium selenate, (NH 4 ) 2 Se0 4 , 
CdSe0 4 +2H 2 0. 

Sol. in H a O. (Topsoe, W. A. B. 66, 2. 2.) 
+6H 2 0 Efflorescent. Yery easily sol. in 
H a O. (Topsoe.) 



SELENATE, AMMONIUM CEROUS 


Ammonium zinc selenate, 

(NH 4 ) a Se0 4 , ZnSe0 4 +6H a 0. 
il. in HaO, (Topsoe.) 


Ammonium cerous selenate. 
(NH 4 ) 2 Ce a (SeOi)4+9HaO 
Easily sol. m H 2 0. (John.) 

Ammonium chromium selenate. 

(NH 4 )aCra(SoO.)i+24HaO. 

Sol. in H 2 0. (Pabre, C. R. 105. 114 ) 

Ammonium cobaltous selenate, (NH 4 ) a Se0 4 , 
CoSe0 4 +6H 2 0. 

Easily sol in H s O. (Topsoe.) 

Ammonium cupric selenate, (NH 4 ) 2 Se0 4 , 
CuSe0 4 +6H 2 0 . 

Sol. in H 2 0 (Topsoe ) 

Ammonium didymium selenate, (NH 4 )aSe0 4 , 
Di 2 (Se0 4 )a+6H 2 0. 

Easily sol, in H a 0. (Cleve.) 

+10H.O. (Cleve, Bull. Soc (2) 43.303) 

Ammonium erbium selenate, (NH 4 ) 2 Se0 4 , 
Era(Se0 4 ),+4Ha0. 

Easily sol. in H a 0. (Cleve ) 

Ammonium ferrous selenate, (NH 4 )aPe(Se0 4 )a 
+OHaO. 

Easily sol, in H 2 0. (Topsoe.) 

+2H a O 

Ammonium lanthanum selenate, (NH 4 ) s Se0 4 , 
La 2 (SeO 4 ) s +0HaO. 

Sol. in HaO (Cleve.) 

Ammonium magnesium selenate, 
(NH 4 )aMg(Se0 4 )a+6H 2 0. 

Easily sol, in HaO. (Topsoe ) 

Ammonium manganous selenate, (NH 4 ) a Se0 4 , 
MnSeO 4 +0H 2 O. 

Not deliquescent. Easily sol. in H 2 0. 
(TopsoS.) 

Ammonium nickel selenate, (NH,) a Se0 4l 
NiSe0 4 +GH 2 0 
Sol. in HaO. (Topsoe.) 

Ammonium samarium selenate, (NH 4 ),Se0 4 , 
Smj( Se0 4 ) a +6H 2 0 
Easily sol. in H a O. (Cleve.) 

Ammonium thallium selenate, (NH 4 ) s Se0 4 , 
Tl a (Se0 4 )j+8Ha0. 

Sol. in H a 0. (Portim, C C. 1903, II. 706.) 

Ammonium uranyl selenate, (NH 4 ) a Se0 4 , 
(UOj)Se0 4 +2HaO. 

Easily sol. in HaO. (Sendtner ) 

Ammonium yttrium selenate, (NH 4 ) a Se0 4 , 
Y a (SeO 4 ),+6H0. 

Very sol. m HaO. (Cleve.) 


Antimony selenate. 

Insol m H a O. Not very sol in acids. Sol, 
in H 2 Se0 4 . (Cameron and Macallan.) 

Banum selenate, BaSe0 4 , 

Somewhat more sol m H a O and dil. acids 
than BaS0 4 . (Rose.) 100 ccm. H a 0 dissolve 
1] 8 mg in the cold, and 13 8 mg. at 100°, 
(Petersson, Z anal 12. 287 ) 

Notdeeomp byH a S0 4 . Insol. m HN0 3 + 
Aq (Berzehus), but decomp, by solution of 
alkali carbonates at ordinary temp. 

Very slowly decomp by HCl+Aq. (Rose, 
Pogg. 96. 426.) 

Bismuth selenate. 

Insol. in, and not decomp, by cold or hot 
HaO. (Cameron and Macallan.) 

Caesium selenate, Cs 2 Se0 4 
Sol. in HaO. (Petersson, B. 9. 1561,) 

100 g. HaO at 12° dissolve 244.8 g. Cs a Se0 4 , 
(Tutton, Chem. Soc. 1897, 71. 850.) 

Sp gr. of Cs 2 Se0 4 +Aq at 20° compared 
with H 2 0 at 4°, containing: 

% Cs 2 Se0 4 45 94 53.43 

Sp gr. 1,5841 1.7432 

(Tutton.) 

Caesium hydrogen selenate, CsHSeOi 
Ppt Very hygroscopic. (Norris, Am Ch, 
J. 1901, 26. 322.) 

Caesium chromic selenate, Cs a Cr 2 (Se0 4 ) 4 + 
24HaO 

Sol in HaO. (Fabre, C. R. 105. 134.) 

Caesium cobaltous selenate, Cs a Co(Se0 4 ) 2 + 
6HaO. 

Sol. m HaO, (TopsoS.) 

Caesium indium selenate, CsIn(Se0 4 ) 2 + 
12HaO. 

Efflorescent; sol, m HaO. (Mathers, J, 
Am. Chem. Soc 1908, 30. 215.) 

Caesium iron (ferric) selenate, Cs 2 Fe 2 (Se0 4 ) 4 
+24H a O 

SI. sol. m H a O (Roncogliolo, Gazz. ch, 
it. 1905, 36. (2) 553 ) 

Caesium magnesium selenate, Cs 2 Se0 4 , 
MgSe0 4 +6H a 0. 

(Tutton, Chem. Soo. 1905, 87, 1163.) 

Caesium zinc selenate, CsaZn(SeO 4 ) a +6H a 0. 
I (Tutton, Zeit. Kryst. 1900, 33, 14.) 
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Cadmium selenate, CdSe04+2Hj0 
Very sol. in H a 0 (v Hauer, W. A. B. 39. 
299.) 

Cadmium potassium selenate, CdSeOj, K2SO4 
+2HaO. 

Sol in H 2 0; oan be recrystallized without 
deoomp. (v. Hauer, W. A . B. 54. 209.) 

Calcium selenate, CaSe0 4 +2H 2 0. 

Less sol in hot than m cold H a O. (v. 
Hauer, J pr. 80. 214.) 

Sat. CaSeOi+Aq contains at. 

—1° +6° 20° 37° 67° 

7.4 7.3 7.6 6.8 5.1% CaSe0 4 . 

ffitaid, A. oh. 1894, (7) 2. 651.) 

Cerous selenate, Cea(S0 1 ) 3 +6H s 0, 9H 2 0, or 
12H a O 

More sol in cold than hot H 2 0 ( Jolin ) 

+4II 2 0. Very easily m cold, si sol. in hot 
H a O fCmgolam, C C 1908, 1 1606.) 

Stable above 100°. 

+5H 2 0. Stable at 92-100°. 

+7H a O. Stable at 80-92°. 

+8HjO. Stable at 50-78°. 

+10H 2 O. Stable at 34r-40°. 

+11H 2 0. Stable at 12-28°. 

-j-12H a O. Stable at 0-12°. (Cingolani, C. 
A. 1908. 2658.) 

Solubility of Ce 2 (SeC>4)3 in H 2 0 at t°. 

(G. salt calculated as anhydrous Ce 2 (S0 4 ) s 
dissolved m 100 00. H 2 0.) 


34.2 
45 6 
45.9 


Iff 

6 + 

If 

O 

- 

ft 

i* 

m 

37 ’ 

33 84 

33 15 
32.16 

39 55 

| 33 2 

31 89 

60° 

60 8 
78 2 
80 5 
91 

95 4 
98 

100 

13.68 

5 52 

2.02 

1 53 

13 12 

4 56 

1.785 

2 513 


Cerous potassium selenate, Ce a (Se0 4 )», 
5K 2 Se0 4 . 

More sol m H a O than the corresponding 
sulphate. (Jolin ) 

Cerous sodium selenate, 063186003, Na 2 SeO< 
+5H a O. 

Quite sol. in H a O. (John.) 


Resembles the sulphate m every particular. 


Chromic rubidium selenate, Cr 2 Rb s (SeO,)i4- 
24H 2 0. 

Sol. in H 2 0. 

Chromic sodium selenate, Cr 2 Na 2 (Se04) 4 + 
24IIjO 

Sol in H 2 0. (Fabre, C. R. 105. 114.) 

Chromic thallous selenate, Cr 2 Tl 2 (Se0 4 ) 4 -|- 
24H 2 0. 

Sol. m H a O. (Fabre, C R. 105. 114 ) 

Chromic selenate potassium sulphate, 
Cr 2 (Se04) 8 , K 2 Sp4+24H 2 0. 

Sol. in H 2 0. (v. G-cnchten ) 

Cobaltous selenate, basic, 4CoO, 3SeO s + 
HsO. 

Insol. in H a O; sol. m acids (Bogdan, Bull. 
Soc. (3) 9. 686 ) 

Co 3 (0H) 2 (Se04)s. Insol. in H 2 0. Sol. in 
acids. (Bogdan, C. C. 1895. 630.) 

Cobaltous selenate, CoSeCL+SHsO. 

Easily sol. in H 2 0. (Topsoe.) 

+6H a O. Easily sol. in H a O (Topsoe.) 
-j-7H a O. Efflorescent Extremely sol. in 
H a O. (Topsoe.) 

+18H a O Very unstable. (Copaux, A. 
ch. 1905, (8) 6. 653.) 

Cobaltous potassium selenate, CoSe0 4 , 
K a Se04+6H a 0. 

More sol. in H a O than coiresponding sul- 
phate. (v. Hauer, W. A. B. 39. 837 ) 

Cobaltous rubidium selenate, CoRb a (SeC>4) a 
+6H a O. 

Sol. in H a O. (Topsoe) 

Cobaltous thallous selenate, CoTl a (Se04) a + 
6II a O. 

Sol. m H a O. (Topsoe ) 

Cupric selenate, basic, 3CuO, 2SeO a -l-4H a O. 

Insol m H a O; sol. m acids. (Bogdan, Bull. 
Soc (3) 9. 588.) 

+5H a O SI sol m cold H a O, (Metzner, 
C. R. 1898, 127. 55.) ' 

Cupric selenate, CuSe04+5H a 0. 

Solubility in H a O: — 

257 g salt in 1 1. sat. solution at 15°. 

346 <• “ “11 " “ " 35° 

436 “ “ “11 “ “ “ 65° 

Aq. solution decomp, at 70°. (Metzner, 
G. R. 1898, 127. 65.) 

+H a O, and +2H a O. (Metzner.) 

Cupric hydrazine selenate, N a H4.H a Se04, 
CuSeOi+^H 2 0. 

_ ecomp in aq. solution (Runim, C. C. 
1907, 1. 86.) 



SELENATE, CUPRIC MAGNESIUM 


Cupric magnesium selenate, CuMg t (Se0 4 ) 4 -t- Glucinum selenate, GlSe0 4 +4H 2 0 
28H 2 0. Very sol m H 2 0 (Atterberg.) 

Sol. m 1I 2 0, (Wohlwill.) 


Cupric nickel selenate, CuSc0 4 , NiSe() 4 + 
1411,0. 

Sol. in H 2 0. (Wohlwill.) 


Gold (auric) selenate, Au 2 (Se0 4 ) s . 

Insol m H s 0 Sol m hot cone. H 2 Se0 4 + 
Aq Somewhat sol. in H 2 S0 4 and HNO,+ 
Aq. Deeomp byHCl+Aq. (Lenher, J. Am. 
Chem Soc 1902, 24. 355 ) 


Cupric potassium selenate, CuSe0 4l K 2 Se0 4 + 1 
SI. sol, in H 2 0. (Topsoe.) 

Cupric zinc selenate, CuZn J (Se0 1 ) 4 +28H 2 0. 
Sol. m H 2 0 (Wohlwffl ) 

Cupric selenate ferrous sulphate, 2CuSe0 4 , 
3FeS0 4 +35H 2 0. 

Sol in HjO (Wohlwill ) 


Indium selenate, In 2 (SeO 4 ) s +10H 2 O 
Hydroscopic ; easily sol inH 2 0 (Mathers, 
J Am Chem Soc 1908, 30. 214.) 

Iron (ferrous) selenate, FeSe0 4 +5H 2 0, 

Sol m H 2 0 (Wohlwill, A. 114. 169 ) 
+7H 2 0 Efflorescent, and sol in H 2 0. 
(Topsoe.) 


Cupric selenate magnesium sulphate, CuSe0 4 , 
3MgS0 4 +28H 2 0 
Sol. in H 2 0. (Wohlwill.) 


Iron (ferrous) potassium selenate, FeSe0 4 , 
KaSe04 + 6 H 2 O . 

Easily sol. m H 2 0 . Solution decomp, some- 
what on standing. (Topsoe.) 


Cupric selenate zinc sulphate, CuSe0 4 , 
3ZnS0 4 +28H 2 0 
Sol. in HsO, (WolilwiU) 


Didymium selenate, Di 2 (Se0 4 )«+5H 2 0, and 
6H 2 0 


Sol. in H 2 0. 

+8H 2 0 Easily sol. in H 2 0. (Cleve.) 
+10H 2 O. Sol. inHjiO. (Cleve.) 


Iron (feme) rubidium selenate, R,b 2 Fe 2 (Se0 4 ) 4 
+24H z O. 

SI sol. in H 2 0. (Roncogliolo, Gazz. oh it. 
1906, 36. (2) 553.) 

Iron (feme) selenate potassium sulphate, 
Fe 2 (Se0 4 )j, K 2 S0 4 +24H 2 0. 

Sol in H 2 0. (v. Geriohten.) 


Didymium potassium selenate, Di 2 (Se0 4 ) s , 
K 2 Se0 4 +9£ 2 0. 

Not deliquescent Easily sol. m H 2 0. 
(Cleve) 

Didymium sodium selenate, Di 2 (Se0 4 ) a , 
Na 2 Se0 4 +4H 2 0. 

Easily sol in H 2 0. (Cleve ) 

Dysprosium selenate, Dy 2 (Se0 4 ) a +8H 2 0. 

Easily sol. in H 2 0; insol. m alcohol. 
(Jantsch, B 1911, 44. 1275.) 

Erbium selenate, Er 2 (Se0 4 ) a +8H 2 0, and 
9H 2 0. 

Easily sol in H 2 0. (Topsoe ) 

Erbium potassium selenate, Er 2 (Se0 4 )j, 
K 2 Se0 4 +8H 2 0. 

Easily sol. in H 2 0. (Cleve ) 


Lanthanum selenate, La 2 (Se0 4 ) a +6H 2 0, and 
IOHjO 

Easily sol. in cold H 2 0, (Cleve ) 

+12H 2 0. (Freriohs and Smith, A. 191. 
355.) 

Lanthanum potassium selenate, La 2 (Se0 4 )s, 
K 2 Se0 4 +9H 2 0. 

Quite sol. in H 2 0. (Cleve.) 

Lanthanum sodium selenate, La 2 (Se0 4 ) s , 
Na 2 Se0 4 +4H 2 0. 

EasUy sol. in H 2 0. (Cleve ) 

Lead selenate, basic, 2PbO, Se0 8 . 

Decomp, by acids with separation of 
PbSe0 4 . 

3PbO, PbSe0 4 +H 2 0. Ppt. (Stramholm, 
Z anorg 1904, 38. 443.) 


Gadolinium selenate, Gd 2 (SeO 4 ) 4 +10H 2 O. 

Decomp, in the air. (Benedicks, Z. anorg. 
1900, 22. 410.) 

Gadolinium potassium selenate, Gd 2 (Se0 4 V 
3K,Se0 4 +4H 2 0. 

Sol. in H 2 0. (Benediaks, Z. anorg. 1900, 
22.412) 


Lead selenate, PbSe0 4 
Insol. in H 2 0 or HNOs+Aq. (Sehafarik, 
W. A. B. 47. 266 ) 

Min. Keratemte 

Lithium selenate, Li 2 Se0 4 -)-H 2 0. 

Not deUquesoent. Easily sol. in H 2 0. 
(Topsoe.) 



SELENATE, POTASSIUM, ALUMINUM SULPHATE 


Magnesium selenate, MgSe0 4 +8H 2 0. 

Solubility resembles closely that of MgS0 4 
(TopsoS.) 

Magnesium potassium selenate, MgK 2 (SeC>4) 2 
+GH 2 0. 

Easily sol. in H 2 0 (Topsoe.) 

Magnesium rubidium selenate, MgSe0 4 , 
Rb 2 Se0 4 +6H 2 0 

(Tutton, Chem. Soc. 1905, 87. 1163 ) 


Manganous selenate, MnSe(L+2H 2 0. 

Easily sol m H 2 0. (TopsoS.) 

+5H 2 0. Easily sol. m H 2 0. Solution 
deeomp on warming or standing (TopsoS ) 

Manganous potassium selenate, K 2 Se0 4 , 
MnSe0 4 . 

Not deliquescent. Easily sol. in H 2 0 
(Topsoe ) 


Mercurous selenate, 6Hg a O, 5SeO t . 

Very si sol in H 2 0 SI attacked by boil- 
ing HNOs. Insol. in HCl+Aq. (Kbhler, 
Pogg. 89. 146 ) 

Hg 2 Se0 4 Veiy si. sol m H 2 0; insol. in 
HCl+Aq. (Cameron and Davy, C N 44. 
63.) 


Mercuric selenate, basic, 6HgO, 2SeOs+H a O 
Insol. in H 2 0, or cold HNO s +Aq Sol. n 
hot HNOj or HCl+Aq. (KbMer ) 

HgSeOi, 2HgO Sol. m 10,330 pts H a O 
(Cameron and Davy.) 


Mercuric selenate, HgSeOi+HaO. 

Decomp, by H 2 0 with formation of basic 
salt. (KShler.) 

Sol. in H 2 Se04, H 2 S0 4 , HNO a , or HCl+Aq, 
but decomp, by H s O to 2HgO, HgSe0 4 . 
(Cameron and Davy, C. N. 44. 63.) 


Potassium selenate, K 2 Se0 4 
Nearly equally sol in cold and hot H 2 0. 
(Mitscheilich, Pogg 9. 623.) 

100 g H 2 0 dissolve 110.5 g. Iv 2 SeO, at 0°; 
112.8 g at 20°, 122.2 g. at 100°. (fitard, 
C. R. 1888, 106. 741 ) 

Sat. K 2 Se0 4 +Aq contains at. 

—20° —6° +5° 

j 51 5 51.7 52.0% K 2 Se0 4 , 


52.6 54.9% K 2 Sb0 4 . 

(fitard, A. ch. 1894, (7) 2. 550 ) 

100 g. H 2 0 at 12° dissolve 115.0 g K 2 Se0 4 . 
(Tutton, Chem Soc. 1897, 71. 850 ) 

Sp. gr of K 2 Se0 4 +Aq at 20° compared 
with H 2 0 at 4°, containing: 

g KsSeO* 35 76 41.79 50.00 

gr 1.3691 1.4385 1.5590 

(Tutton, Chem. Soc 1897, 71. 851.) 

Potassium hydrogen selenate, IiHSe0 4 . 

Sol. in H 2 0. 

Potassium praseodymium selenate, 3K 8 Se0 4 , 
Pr 2 (Se04) 8 +4H 2 0. 

SI sol m H 2 0. (von Scheele, Z. anorg. 
1898, 18. 361 ) 

Potassium samarium selenate, K 2 Se04, 
Sm 2 (Se0 4 )«+6H 2 0 

Easily sol. in H 2 0. (Cleve, Bull. Soo. (2) 
43. 166.) 

Potassium sodium selenate, 3K 2 SeCL, 
Na 2 SeC>4 

Sol in H a O. (TopsoS.) 

Potassium thallium selenate, K 2 Se0 4 , 
Tl 2 (Se04) a +8H 2 0 . 

Very sol. m dil. acids. (Fortim, C. C. 1903, 
II. 706.) 


Nickel selenate, NiSeO4+0H 2 O. 

Very easily sol. in H 2 0, (v. Hauer, W. A 
B 39. 305.) 

Nickel potassium selenate, NiSeCL, II 2 Se04+ 
6H 2 0. 

Sol. in H 2 0. (TopsoS.) 


Potassium uranyl selenate, Iv 2 Se04, 
(U0 2 )Se04+2H 2 0. 

SI sol. m cold, easily in hot H 2 0. (Sendt- 


Potassium yttrium selenate, KaSeCL, 
Y 2 (Se0 4 ) a +6H a 0. 

Very sol m H 2 0. (Cleve.) 


Nickel thallium selenate, NiSeCL, TI 2 Se04+ 
6H 2 0. 

Sol m H 2 0. (Petersson.) 

Platinum selenate. 

Sol. in boiling HjO, Sol. in HCl+Aq. 
Insol. in aloohbi (Cameron and Maoallan, 
Lond. R. Soc Proo 46. 13 ) 


Potassium zinc selenate, E+SeCL, ZnSe04+ 
2H 2 0. 

Sol. in H a O. (Topsoe.) 

+6H.O, Sol. in H 2 0. (TopsoS.) 

Potassium selenate alummum sulphate, 
K 2 Se0 1 , Al 2 (SO/.)j+24HaO, 

Sol in H a O. (v. Gerichten ) 



790 


SELENATE, POTASSIUM, CHROMIC SULPHATE 


Potassium selenate chromic sulphate, 

K 2 Se0 4 , Cr 2 (S0 4 ) 8 +24H 2 0. 

Sol. in H 2 0. (v. Gewchten.) 


Solubility in II a O at 


Mols Hi 
to 1 mo 
NasSeO 




Mola anhy- 
llOOmok H«0 


Potassium selenate ferric sulphate, K 2 Se0 4 , 
Fea(S0i) a +24H a 0. 

Sol. in H a O. (v Gewchten ) 

Potassium selenate manganous sulphate, 
KsSeOi, MnS0 4 +6H 2 0. 

Sol. in H a 0. (v. Gewchten, A. 168. 225 ) 



(Funk, B 1900, 33. 3697.) 


Potassium selenate manganic sulphate, 
KjScO*, Mn 2 (SeOi)s +24HjO. 

Sol. in H 2 0. (v. Gewchten ) 


Praseodymium selenate, Pr 2 (Sc0 4 ) 2 
Sol. in H 2 0. (von Schule, Z. anorg. 1898, 
18. 300.) 

+8H 2 0. SI. sol. m HjO; sol. m H 2 S0 4 . 
(von Sell tile,) 


+10H 2 O Solubility m H 2 0 at t°, 


llOOmola al H,0 


11 74 
25 01 
36 91 


79.08 
31 48 
17 95 
16 30 
13 33 


Rubidium selenate, RbjSeO,. 

Sol. m HjO. (Petersson ) 

100 g. H a O at 12° dissolve 158.9 g Rb 2 Se0 4 . 
(Tutton, Chem Soc, 1897, 71. 850 ) 

Sp. gr of Rb 2 Se0 4 -j-Aq at 20° compared 
with H 2 0 at 4°, containing: 

% Rb 2 Se0 4 40.60 47.07 

Sp. gr 1.4688 1 5806 

(Tutton.) 

Rubidium hydrogen selenate, RbHSe0 4 . 

Sol in equal pts. H 2 0; very hydroscopic. 
(Norris, Am Ch. J 1901, 26. 321 ) 

Rubidium zinc selenate, Rb 2 Zn(Se0 4 ) 2 + 
6H 2 0. 

(Tutton, Zeit. Kryuk 1900, 33. 8.) 

Samarium selenate, Sm 2 (Se0 4 ),+8H 2 0. 

More sol. in HaO than Sm 2 (S0 4 ) s . 

+12H 2 0, Efflorescent. (Cleve ) 

Scandium selenate, Scj(Se0 4 ) 2 +2H 2 0, and 
+8H 2 0. 

(Crookes, Roy. Soc. Proo. 1908, 80, A. 
518.) 

Silver selenate, Ag 2 Se0 4 , 

As Ag 2 S0 4 . (Mitscherlich, Pogg. 12. 138.) 


(Funk.) 

Sp. gr. of sat. solution at 18° = 1.315. 
(Funk,) 

Sodium selenate vanadate. 

See Selenovanadate, sodium. 

Strontium selenate, SrSe0 4 
Insol. in H 2 0 or HNO a +Aq; decomp, by 
long boiling with HCl+Aq 

Tellurium selenate, 2Te0 2 , SeOs 
As sulphate. (Metzner, A. oh, 1898, (7) 
16.203) 

Thallous selenate, Tl s Se0 4 . 

SI. sol m cold, much more in hot H 2 0. 
Insol. in alcohol and other. (Kuhlmann.) 

100 g. H s O dissolve 2.13 g. at 9.3; 2.4 g. 
atll2°; 10.86 g. at 100°. (Tutton, Proo. 
Roy. Soc. 1907. 79. A. 361.) 

2 8 g. are sol. in 100 g HaO at 20°, 8,5 g. 
at 80°. (Glauser, Z. anorg. 1910, 66. 437.) 

Thallous!; hydrogen selenate, HTlSe0 4 + 
3H a O. 

(Oettinger.) 


Silver selenate ammonia, Ag 2 Se0 4 , 4NH>. 

Easily sol. in HaO or NH 4 OH+Aq without 
decomp. (Mitscherlich, Pogg. 12. 141.) 

Sodium selenate, Na 2 Se0 4 . 

Very sol. in H 2 0, forming supersat. solu- 
tions. Cryst. also with 10H a Q, which 
effloresce. Maximum point of solubility is 
at 33°. (Mitscberhoh.) 


Thallous zinc selenate, Tl 2 Se0 4 , ZnSe0 4 + 
6H a O. 

Easily sol. in HaO, but less than the cor- 
responding sulphate. (Werther, Bull. Soc 
1866. 60.) 


Thoriumf selenate, Th (Se0 4 ) 4 +9H s O f 
100 pts.JHaO dissolve 0.498 pt. Tb(Se0 4 ) 4 
at 0°, and 1,972 pts. at 100°. (Cleve.) 
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Tin (stannic) selenate, basic, SnO(Se0 4 ) + 
H„0. 

Deliquescent. Sol. in H 2 0. (Ditte, C. R. 
104. 231 ) 

Uranyl selenate, (U0 2 )Se0 4 , H 2 Se0 4 + 
ISHaO. 


neutral salts are insol. in HCl+Ag. The acid 
salts of the heavy metals are sol m H a O. 

Aluminum selenite, basic, 4A1 2 0 S , 9SeO a + 
36H 2 0. 

Preoipitate. (Nilson, Upsola, 1876.) 


Very deliquescent. 

2(U0 2 )Se0 4 , H 2 Se0 4 +12H„0 Efflores- 
cent. Sol. in H a O (Sendtner, A. 196. 325.) 

Ytterbium selenate, Yb 2 (Se0 4 ) 3 . 

Anhydrous. 

+15H a O (?), +8H 2 0 Ppt. (Cleve, Z 
anorg 1902, 32. 145 ) 


Yttrium selenate, Y 2 (Se0 4 ) a 
Anhydrous Sol. in H 2 0 with hissing and 
evolution of heat. (Popp ) 

-|-8H 2 0. Easily sol m H a O. (Cleve.) 
+9H 2 0 Efflorescent. 


Zinc selenate, ZnSe0 4 +5H 2 0, 

Sol in H s O. (Topsoe ) 

+0H,O. Sol. m H a O. (Topsoe.) 
+7H 2 0 Sol. m HsO. 


Selenious acid, H 2 SeO s . 

Dehquescent in moist, efflorescent m dry 
air. Very sol m cold, and m nearly every 
proportion m hot H 2 0 Easily sol. m alcohol. 
(Berzelius ) 


Aluminum selenite, Al 2 (SeQ„)j. 

Precipitate. (Berzelius ) 

+7H a O. SI sol in H 2 0., (Nilson.) Sol. 
m H a SeOs-i-Aq. 

+3H 2 0. Insol m H 2 0; sol. in acids. 
(Boutzoureano, A. ch (6) 17. 289.) 


Aluminum selenite, acid, Al 2 O s , 4Se0 2 -)- 
3H 2 0 

(Boutzoureano ) 

2Al a O,, 9Se0 2 +12H 2 0. Sol.inH 2 0. (Nil- 


Al 2 O a , 6Se0 2 Very sol. in H 2 0. (Ber- 
zelius ) 

+6H 2 0. (Nilson.) 

-j-2H 2 0. (Boutzoureano.) 


Ammonium selenite, (NH 4 ) 2 SeO s . 
Deliquescent. Veiy sol. in H 2 0. 
Precipitated from aqueous solution by al- 
cohol. Insol. in ether. (Muspratt, A. 70. 
275 ) 


Ammonium hydrogen selenite, MDHSeOs. 
Not deliquescent Sol. m H 2 0. (Berzelius.) 


Sp gr of H 2 SeO s and of H 2 Se0 3 -)-Aq at t° 
Two series of experiments. 




t D 

Sp. gr 




att° 

H s SeOa+Aq (A) 

18 0 

1.4386 

1 vol A+0 5 vol. H 2 0 

18.0 

1.3179 

''+1 0 

17 7 

1.2337 

“+1 5 
“+2 0 

16.6 

1 2045 

14.0 

1 1984 

“+2 5 “ 

“+3 0 “ 

17.0 

1 1712 

19.2 

1.1600 

HaSeOa+Aq 

(B) 

15.8 

1.4698 

1 vol B+0 5 vol. H 2 0 

16.5 

1.3191 

“i 

hi 0 

13 0 

1 2615 

"H 

-1 5 “ 

14 2 

1.2074 

"H 

-2 0 " 

17 0 

1.1992 

“H 

h2.5 “ 

16 5 

1.1793 

“H 

h3.0 

14 2 

1 1678 


(de Conmck, C. C. 1906, 1, 1693.) 
See also Selenium dioxide. 


Ammonium (nhydrogen selenite, 
NH 4 H,(SeO a ) 2 . 

Deliquescent. (Berzelius.) 

Ammonium vanadium selenite. 

See Vanadioselenite, amm onium. 


Ammonium uranyl selenite, (NH 4 ) 2 SeOj, 
(U0 2 )Se0 3 . 

Completely insol, in H 2 0. (Sendtner ) 


Antimony selenite, Sb 2 (Se05)s, Se0 2 
(Nilson, Bull. Soc. (2) 23. 494.) 


Barium selenite, BaSeOa. 
SI. sol. m H»0. Sol. m 
acids. (Nilson ) 

+II 2 0 (Nilson) 


H 2 Se0 8 +Aq. So 


Baiium pyraselenlte, BaSe 2 0» 

Very si. sol. m cold, more in warm Bt 2 0. 
(Berzelius ) 


Insol. in liquid NII 3 . (Gore, Am. Ch. J, 
1898, 20. 830 ) 

Selenites. 

Alkali selenites are sol. m H a O. The other 
neutral selenites are insol. m H 2 0, but sol. in, 
HNOs+Aq, Pb, and Ag salts slowly. The 


Bismuth selenite, Bi 2 (Se0 3 ) 3 , H 2 SeO a . 

(Nilson ) 

Bi 2 (SeO„),. (Nilson.) 

Cadmium selenite, CdSeOj. 

Insol inH 2 0. Sol m H 2 SeO a -i-Aq. (Mus- 
pratt, Chem Soc. 2. 65.) 
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2CdO, 3Se02+H s 0. Insol. in H a O, sol. 
in acids. (Boutzoureano.) 

+ HH2O. Ingol. in H 2 0; sol. in dil. acids 
(Boutzoureano.) 


Cobaltous selenite, CoSeOs. 

Insol m H2O. (Berzelius ) 

+V3H3O. Insol. m R a O; sol. in acids. 
(Boutzoureano, A ch (6) 17. 289 ) 


Cadmium selenite ammonia, CdSeOs, NH 3 . 

Insol. m cold or hot H 2 0. (Boutzoureano, 
A. ch. (6) 17. 289.) 

Calcium selenite, CaSeOa+VaHjO. 

Very si. sol in H2O. (Berzelius) More 
sol. in "ELSeOa+Aq. 

+2HsO. (Nikon.) 


Cobaltous hydrogen selenite, CoH a (SeO a ) a . 
Sol. m H 2 0. (Berzelius.) 

-(-2H 2 0 Sol. in H2O with deeomp. 
(Boutzoureano.) 


Cuprous selenite. 

Insol. in H2O. Sol. in NELOH+Aq. 
(Berzelius ) 


Cupric selenite, basic, 2CuO, SeC>2. 

Insol ' in H 2 0; sol. in NELOH+Aq 
(Boutzoui'eano ) 

Sol in acids. 


Cerous selenite, basic, 2Ce20», 6SeO a + 
30H s O. 

Precipitate. (Nikon.) 

Cerous selenite, Ce2(SeOa)a+3H 2 0. 

Insol. in H2O. Sol. m much selenious acid, 
(Jolin.) 

+12H s O. (Nilson.) 

Cerous selenite, acid, Ce s Oa, 4SeOj+5, or 6 
HjO. 

I‘ Insol, in H2O, but sol. in selenious, and 
other acids. (John.) 

Ce a 0 3 , 6SeO a +5H a O. Not decomp, by 
HiO. (Nikon.) 

Ceric selenite, Ce(SeOa) a . 

Insol mH,0. 

SI. sol. m cone. HNO». Sol in dil. acids. 
Sol. in HjO a +Aq. (Barbieri, B. 1910, 43. 
2215.) 

Chromium selenite, basic, 4Cr a Oj, 9SeO s + 
64H a O. 

Precipitate. (Nikon.) 


Chromic selenite, Cr a (SeO>)a+3H a O. 
(Boutzoureano.) 

+15H a O. (Nilson.) 

Very si. sol. or insol. in H a O, si. sol in 
H a SeO s +Aq; sol. m hot cone. HCl+Aq 
(Taquet, C. R. 96. 107.) 


Chromic selenite, acid, Cr a Oa, 4SeO a +13H a O. 

Slowly sol. in HCl+Aq Insol. in HjO. 
(Nikon.) 

Cr s O„ 5SeO a +9H a O. Insol. in H a O. 
(Nilson.) 


Cupric selenite, CuSeO s + ViH a O. 

Insol. in H a O or H a SeOa+Aq. (Berzelius.) 
+H2O, and 2H a O. (Boutzoureano.) 
+2H a O Mm, Cholcomenite Insol. mH a O 
or H a SeOa+Aq. (Fnedel and Sarasm, Zeit. 
Kryst 1881,6.300.) 

Cupric selenite, acid, CuO, 2Se0 2 +H a 0 = 
CuH a (SeOa)j. 

Insol. in H a O. Sol. m aoids. (Nikon ) 
+2H a O. As above (Boutzoui’eano.) 
+4H a O As above. (B.) 

Cupric selenite ammonia, CuSeOj, NH S + 
H a O. 

Decomp, by H2O. (Boutzoureano, A. ch. 
(6) 17. 289.) 

Dldymium selenite, basic, 3Di a 0a, 8SeO a + 
28HjO. 

Precipitate. (Nikon.) 

+21H a O Insol m H 2 0 (Cleve, Bull. 
Soc. (2) 43. 363.) 


Didymium selenite, Di a (SeOa)a+6H a O. 
Precipitate. (Smith.) 

Didymium selenite, acid, Di a Oa, 4Se02+ 
5H a O. 

Precipitate (Cleve.) 

Composition k Di 2 (SeOs)a +6H2O, (Smith.) 
+9H a O. (Nilson.) 

2Di a 0 3 , 9SeO a +18H a O. (Nilson.) 

Erbium selenite, Er a (Se0j)a+5H20, and 
9H a O. 

Precipitate. (Nikon.) 


Chromic diseienite. 

Insol. in H a O; sol. 
R, 97 . 1435.) 




(Taquet, C. 


Erbium hydrogen selenite, Er 2 H a (SeOj)<+ 
4H a O. 

Deeomp.’ by hot H a O 
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Gadolinium hydrogen selenite, 

Gd 2 (Se0 3 ) 3 , H 2 Se0 3 +6H a 0. 

Ppt. (Benedicks, Z anorg. : 

413.) 

Glucinum selenite, basic, 5G10, 2Se0 2 + 
10H s O. 

Pieoipitate (Nilson.) According to Atter- 
berg, is 7G10, 3Se0 2 +14H 2 0. 

2G10, Sc0 2 +4H 2 0. (Atterberg, Bull Soo. 
(2) 19. 497.) 

3G10, 2Se0 2 +6H 2 0. Insol. in H 2 0 
(Atterbeig.) 

Glucinum selenite, GlSe0 4 +2H 2 0. 

Sol. in little H 2 0, decomp, by excess. 
(Nilson.) 

Glucinum selenite, acid. 


or warm H 2 0. a, b, and c are soi m warm 
H 2 0 containing HC1; d is sol only in boiling 
dil. HCl+Aq. (Nilson) 


Iron (ferric) selenite, acid, Fe 2 0 3 , 6Se0 2 + 
I rH 2 0. 

Insol. in H a O. Sol. m HCl+Aq (Ber- 
elrns.) 

g+2H 2 0 (Boutzoureano, A. ch. (6) 17. 

EesOj, 4Se0 2 +H 2 0. Insol. m H 2 0, sol in 
aoids (Boutzoureano ) 

Lant hanu m selenite, basic, 3La 2 O s , 8Se0 2 + 

Precipitate. (Nilson.) 

Lanthanum selenite, La 2 (Se0 s ) 3 +9H 2 0, or 
Insol in H a O. (Nilson ) 

I Lanthanum selenite, acid, La 2 H 4 (Se0 3 ) s + 
(Nilson ) 

La 2 H 0 (SeO,)«+2H 2 O. (Cleve.) 

| Lead selenite, PbSeOj 

Scarcoly sol m H^O, even when it contains 
l 2 SeOj SI. sol, in HN0 3 +Aq. (Berzelius ) 


Indium selenite, basic, In 8 Se»0 S o+64H a O. 
(Nilson ) 

Indium selenite, In 2 (S0 3 ) 3 +6H»0. 

SI. sol. in H 2 0. (Nilson.) 

Indium hydrogen selenite, In 2 (Se0 3 ) 3 , 
3H 2 Se0 3 +4H 2 0. 

Sol. in H 2 0. (Nilson ) 

2In 2 (Se0 3 )s, 3H 2 Se0,+12H 2 0. Sol in 
H 2 0. (Nilson.) 


Lithium selenite, Li 2 Se0 3 +H 2 0. 

(2) I 2 1 f 253^ S0L “ H2 °- (NiIson > Bull. Soo. 

Lithium hydrogen selenite, LiHSOs. 

Yery sol. in H a O. (Nilson ) 

Lithium /rihydrogen selenite, LiH 3 (SeO s ) 2 . 

Not dehquesoent. Sol. m H 2 0. (Nilson.) 
Lithium vanadium selenite. 

See Vanadioselenite, lithium. 


Iron (ferrous) selenite. 

. L*Pt Sol. m HCl+Aq with partial separa- 
tion of Se. (Berzelius.) 


Iron (ferrous) hydrogen selenite. 
SI. sol. m H 2 0. (Berzelius ) 


Insol m H 2 0. (Berzelius ) 

Pe 2 0 3 , 2Se0 2 Insol. in H 2 0, easily sol, in 
acids. (Boutzoureano, A. ch. (6) 17. 289 ) 
3Fe 2 O s , 8Se0 3 +28H 2 0. Insol. in H 2 0. 
(Nilson.) 


Iron (ferric) selenite, Fe 2 (Se0 3 ) 3 +4H 2 0. 
52^ nS °l m (Muspratt, Chem. Soc. 2 

+H,0. Insol m H 2 0. (Boutzoureano 
A. ch (6) 17. 289 ) 

+3H 2 0. Insol. in H 2 0 (B.) 

+10H 2 O.. Insol in H 2 0 (B.) 


Magnesium selenite, MgSe0 3 +2H 3 0. 

Insol. m H 2 0; sol. in dll acids, especially 
if waim, also in H 2 Se0 3 +Aq. (Boutzour- 
eano, A. oh. (6) 18. 302 ) 

+3H 2 0. Very si. sol in hot H 2 0. (Ber- 
zelius) 

+6H. s O. As the 2H 2 0 salt. (Boutzour- 


+7H 2 0. SI. sol in H s O. Easily sol. in 
acetic, and mineral acids. (Hilger, Z. anal. 


Yery dehquesoent. Easily sol i 
(Nilson.) 

Insol. in alcohol. (Muspratt ) 

I MgO, 2Se0 2 . Insol. in H a O; sol. i 
(Boutzoureano.) 


Magnesium teirohydrogen selemte, 
MgH 4 (Se0 3 ) 3 , and +3H 2 0. 
Sol. in H 2 0. (Nilson.) 
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Manganous selenite, MnSe0 3 +H 2 0. 
Precipitate (Nilson.) 

+2H a O Insol m H 2 0. (Berzelius) 

Sol m cold HCl+Aq. (Muspratt ) 

+ MH 2 0. Insol. m H a O; sol. in dil. acids. 
(Boutzoureano.) 

Manganous selenite, acid, MnSe 2 0 3 . 

Sol. in H 2 0. (Berzelius, Nilson.) 

MnO, 2Se0 2 +H 2 O=MnH 2 (SeO 3 ) 2 
(Boutzoureano, A ch (6) 17. 289.) 

+5H 2 0 Decomp by H 2 0 to MnSeOa. 
(Boutzoureano.) 


Manganic selenite, basic, Mn 2 0 3 , 2SeO a . 

Insol. in H 2 0, cold H 2 S0 3 , or IINO,+Aq, 
insol. in hot dll. ILSO, or HN0 3 +Aq 
(Laugier, C. It. 104. 1508 ) 

Sol in warm HCl+Aq with decomp 


Manganic selenite, Mn 2 (SeO s ) 3 +5HjO. 
(Laugier.) 


Manganic selenite, acid, Mn 2 0 3 , 4Se0 2 


m cold HCl+Aq; and in II 2 S0 3 +Aq with 
separation of Se. (Laugier, C. R 104. 1508.) 


Mercurous selenite, basic, 3Hg 2 0, 2Se0 2 + 
5H 2 0. 


HgSe0 3 , H 2 SeOs Easily sol. m 1I 2 0; very 
si sol. in alcohol. (Berzelius ) 

See also selenium dioxide. 

Mercuric sodium selenite, HgSe0 3 , Na 2 SeO s . 

Decomp, by H 2 0 and alkalies with pptn. 
of IlgSeOs (Rosenheim and Pritze, Z 
anorg 1909, 63. 279 ) 

Mercuric selenite sodium chloride, 

HgSeO«, NaCl+2H 2 0 
Decomp, by H 2 0. (Rosenheim and Pritze, 
Z anorg 1909, 63. 280.) 

Nickel selenite, NiSeOs+H 2 0. 

Insol in I-IjO; sol. in H 2 Se0 8 +Aq. (Mus- 
pratt, Chem. Soo. 2. 52.) 

+J^H 2 0. Insol. m H 2 0. (Boutzoureano, 
A. ch. (6) 17. 28.) 

Nickel selenite, acid. 

Sol ml-IjO. (Berzelius.) 

Potassium selenite, K 2 Se0 3 +H 2 0 
Very deliquescent. Sol. in nearly all pro- 
portions in H 2 0 Insol in alcohol, wrnoh 
separates it as oil from aqueous solution. 
(Muspratt, Chem Soo, 2. 52.) 


(Boutzoureano.) 

Mercurous selenite, Hg 2 Se0 3 
Insol. in H 2 0 or H 2 Se0 3 +Aq. Sol. in 
HNOj+Aq. (K6hler, Pogg. 89. 140 ) 

SI. sol. in HCl+Aq, and KOH+Aq (Ber- 
zelius.) 

Mercurous selenite, acid, 3Hg 2 0, 4Se0 2 . 

Insol. in HjO or HjSeOa+Aq. SI sol 1 
boiling HNOs+Aq. (Kohler) 

Mercuric selenite, basic, 7HgO, 4Se0 2 . 

Insol. in H 2 0. SI. sol. in HNO,+Aq. 
Easily sol in HCl+Aq (Kohler, Pogg f 
140.) 

Mercuric selenite, HgSeOs. 

Insol. in H 2 0. (Berzelius.) Neatly insol. 
in HNOj+Aq. Sol. m K 2 Se0 3 +Aq. (Di- 
vers, Chem. Soc. 48. 586.) 

Insol m dd. HN0 3 +Aq; sol. in HCl+Aq. 
(Rosenheim and Pritze, Z. anorg. 1909, 63. 
278.) 

Solubility in Na 2 SeQ 3 +Aq at 25°, 


NajSeOi-j-Aq 


0,25 
0 125 
0 0025 


0.70 

0.53 

0.32 

0.18 


Potassium hydrogen selemte, KHSeO s , 

Vety deliquescent Very si sol. m alcohol. 
(Muspratt, Chem Soc 2. 52 ) 

Potassium /rihydrogen selenite, KH s (Se0 3 ) 2 . 

Very deliquosoent. Pptd from H 2 0 by 
alcohol. (Muspratt ) 

Not deliquescent. (Nilson ) 

Potassium hydrogen w/roselenite, KHSesOs. 
+HaO. 

(Mutlunann, B 1893, 26. 1015.) 

Potassium uranyl selemte, K 2 Se0 3 , 
(UOJSeOj. 

Absolutely insol. in H a O. (Sendtner.) 

Praseodymium hydrogen selenite, 

Pr 2 (SeO a ) 3 , H s SeO 3 + 3H 2 0 
Sol. m I1 2 0 (von Seheele, Z. anorg. 
1898, 18. 362.) 

Samarium selenite, basic, 3Sm 2 0 3 , 8Se0 2 + 
7H s O 

Precipitate. (Cleve.) 

Samarium selenite, acid, Sm 2 O a . 4Se0 2 + 
6H a O. 

Precipitate. (Cleve.) 

Scandium selenite, Sc 2 (Se0 3 ) 3 +H 2 0. 

Insol. precipitate, 
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Scandium hydrogen selenite, So 2 (Se0 3 )a, 
3H 2 Se0 3 . 

Insol. m H 2 0 Not attacked by cold dll. 
acids, but easily if warmed 

Silver selenite, Ag 2 Se0 3 . 

Veiy si sol. m cold, somewhat more sol in 
hot H 2 0. Easily sol in hot HN0 3 +Aq, 
from which it is precipitated by II 2 0. 
(Berzelius ) 

Insol. mK 2 SeO s +Aq, si sol. m dilHN0 3 + 
Aq. (Divers, Chem. Soc. 49. 585.) 

Sliver selenite ammonia, Ag 2 Se0 3 , NH>. 

Insol. in boihng H 2 0. (Boutzoureano, A 
oh. (6) 17. 289.) 

Sodium selenite, Na 2 Se0 3 . 

in H 3 0 Insol. in alcohol. (Ber- 


Very sol 
zehus ) 
+5H s O 


Tin (stannic) selenite. 

Insol m H 2 0; sol m HCl+Aq, from which 
it is pptd by H 2 0 (Berzelius.) 

Uranic selenite, U 2 0 3 , Se0 2 . 

Insol in H»0. (Boutzoureano ) 

+2H 3 0. (B ) 

Uranic selenite, acid, 2U 3 0 3 , 3Se0 2 +7H 2 0 
Insol in H 3 0. (Boutzom-eano, A. ch. (6) 
17. 289.) 


Uranyl selenite, (U0 2 )Se0 a +2H 2 0 
Precipitate. (Nilson ) 


Uranyl selenite, acid, 3U0 3 , 5Se0 2 +7H 2 0, c 
9H 2 0 

Insol. m HsO. 

U0 3 , 2Se0 2 +H 2 0 = (U0 3 )H 2 (Se0 3 ) 3 . 
Absolutely insol. in H 2 0 and H 2 Se0 3 +Ac 
(Sendtner, A. 196. 325 ) 


Sodium selemte, acid, NaHSeOs. 

Permanent. Sol. in H 3 0 
Na 4 Se 3 0 3 Sol in H»0. fSaoc, A ch 13) 
21. 119 ) 

NaH 3 (&eOs) 3 Not deliquescent Sol in 


Sodium vanadium selenite. 

See Vanadioselemte, sodium. 

Strontium selenite, SrSe0 3 +7H 2 0 
Precipitate. Insol, m H s O. Sol. m HNO« 
+Aq. (Muspratt ) 

Strontium hydrogen selenite, SrH 2 (Se0 3 ) 2 
Easily sol. in hot or cold H 2 0. (Nilsorc) 
Nearly insol. in hot or cold H2O. (Ber- 
zelius.) 

Thallous selenite, TljSeOs. 

Easily sol in H 2 0 Insol in alcohol and 
ether. (Kuhlmann, Bull. Soe. (2) 1. 330.) 

Thallous hydrogen selenite, TlHSe0 3 . 

More sol in U 2 0 than the above comp. 
(Kuhlmann ) 

Thallic selenite, Tl 2 (Se0 3 ) 3 , 

Insol. in H 2 0 Sol. in dil. HN0 3 . 

Easily decomp, by HC1 and H 2 S0 4 . (Ma- 
rino, Z. anorg. 1909, 62. 177.) 


Vanadium selenite. 

See Vanadioselenious acid. 


Ytterbium selemte, Yb 3 (Se0 3 ) 3 
Insol. piecipitate 

Ytterbium hydrogen selenite, Yb 2 H 2 (Se0 3 ) 4 
+4H 2 0. 

Insol inH20 

Yttrium selenite, Y 2 (Se0 3 ) 3 +12H20. 

Insol. m H a O or H 2 Se0 3 +Aq. (Berzelius.) 
Sol in hot H 2 SeO»-f Aq (Vdson.) 

Yttrium hydrogen selenite, Y 2 H 2 (Se0 3 ) 4 + 
3H 2 0. 

SI. sol. in H 2 0 Easily sol. in HC1 or 
HNO.+Aq (Cleve.) 

Zmc selemte, ZnSe0 3 , 

Insol. in H 2 0 , sol. in'acids (Boutzoureano, 
A. oh. (6) 18. 280.) ' 

+2H 2 0. Insol. in H s O Sol in H 2 Se0 3 , 
or HN0 3 +Aq. (Muspratt, Chem Soo. 2. 
52.) 


Zinc hydrogen selemte, ZnH 2 (Se0 3 ) 2 . 

Easily sol in H a O. (Berzelius.) 

+2ET 2 0. Sol m cold H 2 0. (Boutzour- 


ZnO, 4Se0 2 +3H 2 0 Easily sol. in H 2 0. 
(W8hler, A. 63. 279.) 


Thorium selenite, Th(Se0 8 ) 2 +H 2 0, or 8H 2 0. 
' Insol in H 2 0; easily sol. m HCl+Aq 
(Nilson.) 

Thorium selenite, acid, 2Th0 2 , 7SeO a + 
16H 2 0. „ , 

Th0 2 , 5Se0 2 +8H 2 0. (Nilson.) 


Zinc selenite ammonia, ZnSeO a , NH a . 

Insol. in cold or hot H 2 0. (Boutzoureano, 
A oh. (0) 17. 280 ) 

Zirconium selemte, basic, 4Zr0 2 , 3Se0 2 + 
18H 2 0 

Precipitate. SI. sol. m HCl+Aq. (Nil-. 
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Zirconium selenite, Zr(Se0 3 ) 2 

Absolutely insol. in H 2 0; difficultly boI. m 
boiling HCl+Aq. (Nilson ) 

+H a O. (Nikon.) 


Selenium, Se. 

Insol ill H 2 0 Schultz (J. pr. (2) 32. 390) 
has obtained a soluble oolloidal modifica- 
tion which can be isolated by dialysis. 

Insol in IICl+Aq Decomp by HN0 3 + 
Aq Sol. in fuming H 2 SO<. (Schultz-Sellac, 
B 4. 113 ) 

1000 pts. CS 2 dissolve 1 pt. oryst. Se at 
boiling-point (40.6°), and 0.16 pt at 0° (Mit- 
scherbcb, J. B. 1866. 314 ) Solubility of Se 
in CS 2 is variable — 1 pt Se is sol. in 1376- 
2464-3746 pts. CS 2 at 20° (Rammekberg, B. 
7. 66,0). Cryst Se, which is sol, in CS 2 , be- 
comes insol. in CSs after heating to 110°, but 
after fusion k again sol (Otto). 

Four modifications.— (1) Amorphous red, 
(2) crystalhne red, (3) granular giay, (4) 
laminated. 1 and 2 are sol. in CS 2 . 3 and 4 are 
insol. in CS 2 , All forms are sol in SeCl 2 , 
from which crystallizes n black modification, 
insol. in CS 2 . CCh until trace of CS 2 dis- 
solves red Se slightly, black Se not at ail 
So(C 2 H 6 ) 2 dissolves all modifications in 
small but apparently equal quantities. 
(Rathke, A 162. 181 ) 

According to Saunders (J phys. Chem I 
1900, 4. 428) selenium exists in three modi- 
fications. 

1. Liquid, including vitreous, amorphous, 
and colloidal selenium. 

a, Vitreous. 

Sol, in liquid NH S at 25° (Franklin, Am 
Ch J. 1808, 20. 820 ) 

Insol, in liquid NH« between — 30° and 
+10°, Franklin’s results are due to impure 
selenium and not completely dry NH 3 . 
(Hugot, A. Ch. 1900, (7) 21. 5.) 

Almost insol. in CS 2 . (Schutzenberger 
Chimie gdndrale 1. 438.) 

Aotion of light mci eases solubihty in CS 2 . 
(Saunders, J. phys. Chem. 1900, 4 . 456 ) 

Solubility in methylene iodide at 12° is 
1.3 pts in 100 (Retgers, Z. anorg. 1893, 
3. 843.) 

Sol in CSe 2 , ethyl selenide, and in ethyl 
sulphide. 

very sol. in Se 2 Cl 2 . (Rathke, A. 1869, 162. 
181.) 

b. Amorphous. 

Completely sol. in CS 2 at ord. temp, if 
Se has not been heated. If heated or ex- 
tracted with warm CS 2 it becomes partly 
insol. (Peterson, Z. phys. Chem. 1891, 81. 
612.) 

Passes into led crystalline form in solution 
in CS 2 , CoH 9 , isobutyric acid, aoetophenone, 
acetone, CHClj, thiophene, toluene, ben- 
zonitrile, ethyl acetate, and alcohol. (Saun- 
ders, J. phys, Chem 1900, 4. 463.) 

Solution in quinoline, aniline, pyridine, 


etc., cause conversion into gray metafile 
°c Colloidal 

Forms colloidal solution with H 2 0. 

A colloidal solution of Se in H 2 0 can be 
obtained. It is not deoomp. by boiling, but 
is decomp, by olecLrolytes with separation of 
red selenium, (Gutbier, Z. anorg. 1902, 32. 
106.) 

2. Red crystalline 

Sol. in CS 2 

3 Gray, crystalline or metallic. 

Sol in selenium chloride and other solv- 
ents as vitreous Se. (Rathke, A. 1869, 162. 
181.) 

SI. sol. in CS 2 , toluene, nitrobenzene, 
quinoline, aniline, and KOH. Pptd. from 
cone. KOH+Aq in long needles with mpt. 
219°. (Coste, C. R 1909,149.674.) 

Sol. in many organic substanoes at high 
temp as quinoline, ethyl benzoate, aniline 
and naphthaline (Saunders, J. phys. Chem. 
1900, 4. 469 ) 

Completely insol. m CS 2 . (Saunders, J. 
phys. Chem. 1900, 4. 474.) 


Solubility of the two modifications of gray 
crystalhne Se in CS 2 
100 cc. boiling CS 2 dissolve mg Se 
I II in 


Mg’ So 


Mg. Se 


Mg Se 


3 2 4 1 2 7 

28 40 22 

3 6 2 9 1 9 

3.3 2 8 1 0 

22 29 20 

4 0 


I Se heated 1 hr. at 140°. Modification A 

II Modification A. 

III Se heated 48 hrs. at 190°-200°, 
Modification B 

(Marc, Z. anorg. 1907, 63. 302.) 


Se 2 Br 2 dissolves 22% Se (Schneider, 
Pogg. 128. 327 ) 

Red Se is sol. in (NH4) 2 S0 3 +Aq (Uek- 
mann, A. 116. 122.) 

Sol. in alkalies and Mg Bulphites+Aq. 

365 pts K 2 S0 3 +Aq dissolve 102 pts. Se. 

360 pta. MgS0 8 , 3H 2 0+Aq dissolve 116 
pts. Se. 

Insol. in BaS0 3 +Aq (Rathke and Zsoliie- 
sehe, J pr 92. 145.) 

Sol in KCN +Aq with formation of 
IfSeCN (Franklin, Am Ch. J. 1898, 20. 
830) 

100 pts. methylene iodide dissolve 1.3 pts. 
Se at 12°. (Retgers, Z. anorg. 3. 343.) 

Sol. in quinoline, but reactB with the solvent 
with evolution of H (Beckmann and Gabel, 
Z anorg. 1906, 51. 236.) 
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Selenium mowobromide, Se 2 Br 2 
c Inaol. in H 2 0, but gradually decomp. 
thereby Dccomp. by absolute alcohol and 
benzene Sol m C2H5I, but soon decomposed. 
Miscible with CS 2 ; less sol m CHC1 3 and 
C 2 H e Br (Schneider, Pogg. 128. 327.) 


Selenium te/raiodide, Sel 4 . 

Slowly decomp. by much H 2 0. Iodme is 
dissolved out by all solvents of that element. 
(Schneider, Pogg. 129. 627 ) 

Selenium nitride. 


Selenium tetrabromide, SeBr. 

Sol. in H 2 0 with decomp Decomp. by 
alcohol. Sol. m HCl+Aq; si. sol. m CS 2 , 
CHCb, and C 2 H.Br, (Schneider, Pogg. 
129. 450 ) 

Decomp. by C 2 H B I. 


Selenium bromotrcchloride, SeCl.Br 
Insol. m CS 2 (Fvans and Ramsay, 
Chem Soc 45. 62.) 


Selenium iclr obromide sulphur (noxide, 
SeBr., 2SO. 

Deoomp. by H2O. (Prandtl, Z anorg 
1909, 62. 242) ' 

Selenium tribromochloride, SeClBr.. 

See Selenium chloroinhromide. 


See Nitrogen selenide. 

Selenium monoxide, SeO (?). 

SI. sol m H 2 0. (Berzelius ) 

Does not exist. (Sacc.) 

Selenium dioxide, SeO:. 

Deliquescent. Easily sol in H 2 0 and 
alcohol Sol. m glacial HC 2 H 3 0 2 (Hins- 
beig, A. 260. 40) 

Solubility in H 2 0 between — 3° and +36° 
=45 0+0.7692t. (fitard, C R 1888, 106. 
742.) 

1 pt is sol. m 2.67 pts. H 2 0 at 11.3.° 

1 pt. “ " “ 2.60 “ " “ 14,° 

lpt “ " " 2 64 “ " "15,6.° 

(deConinck, C R 1906, 142 571.) 


Selenium monochloride, Se 2 Cl2 
Gradually decomp. by H 2 0 Dissolves 
all modifications of selenium on heating 
(Rathke, A. 152. 181). Insol in cone. H 3 S0 4 , 
easily sol m fummg II 2 S0 4 Sol in CHC1 3 , 
C s H 8 , CC1 4 Gradually decomp. by H 2 0, 
alcohol, and ether. (Divers and Snimosd, 
B. 17. 862 ) Sol m CS 2 (Evans and Ram- 
say, Chem Soc. 45. 62 ) 

Selenium tetrachloride, ScCl 4 
Deliquescent on moist aar Decomp, with 
HaO. (Berzelius, A. oh. 9. 225 ) Insol. in 
CS 2 . Easily sol. in hot POCl 3 , from which 
it crystallizes on cooling. (MichaeliB, Zeit. 
Chem (2) 6. 460.) Very si sol in CS 2 
(Evans and Ramsay, Chem Soc. 46. 62 ) 

Selenium dichlorobromide, SeCl 2 Br 2 . 

(Evans and Ramsay, Chem. Soc. 46. 62 ) 

Selenium chlorotribromide, SeClBr 3 . 

Very si. sol in CS 2 . (Evans and Ramsay ) 

Selenium trachlorobromide, SeCl 3 Br. 

See Selenium bromo/nchloride . 

Selenium fluonde. 

Sol. in cone. HF+Aq Decomp. immedi- 
ately by H 2 0 (Knox.) 


Sp. gr of Se0 3 +Aq at t°. 


15 1 

15 3 
13 0 

13 0 

14 5 
14 8 

14 1 

16 0 

15 6 
15 2 ' 


2 

3 

4 

5 

6 

7 

8 

9 

10 


0 9923 


1 0402 
1 0535 
1 0571 
1 0719 
1.0743 


(de Comnck, C R. 1906, 142. 571.) 
See also Selenious acid. 


1 pt. Se0 2 is sol. m 9 84 pts. alcohol (93°) 
at 14° 

1 pt. Se02 is sol in 16.0 pts. methyl alco- 
hol at 11.8° 

1 pt. SeO» is sol in 23.0 pts acetone at 
15.3° 

1 pt. Se0 2 is sol. m 90.0 pts acetic acid 
at 12 9 ° (de Comnck, C. R 1906, 142. 
572.) 

Txaces dissolve m acetic anhydride. Sol. 
in phenyl mercaptan. (Hinsberg, A. 1890, 
260. 40.) 

Insol m pure C«II 3 . (Clausmzer, A. 1879, 

196. 271 ) 

See Selenious acid. 


Selenium monoiodide, So 2 I 2 
Decomp. by H 2 0. All solvents of iodine) 
dissolve out that element. (Schneider, 
Pogg. 129. 627 ) 


Selenium trioxide, SeO. 

Not obtained in a puic state. (Cameron 
and Macallan ) 

See Selenic acid. 
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Selenium dioxide hydrobromic acid, SeOa, 
4HBr 


Selenoarsenious acid. 


Decomp. 


’(Ditte, A. cli. (5) 10. 


SeOt 5HBr. Dccomp. at 65 “ (Ditte, 
A. eh. (5) 10. 82.) 


Sodium selenoarsenite, Na a AsSes+9H 2 0. 

Moderately sol. in H a O. (Clever and 
Muthmann, Z. anorg. 1895, 10. 139.) 

Selenobismuthous acid. 


Selenium dioxide hydrochloric acid, SeO a , 
2HC1. 

Decomp, at 26° 

Se0 2 , 4HC1. Deoomp. at 0°. Sol in H a O 
without evolution of gas (Ditte, A. oh (5) 
10. 82 ) 


Potassium me/oselenobismuthite, Bi 3 Se 8 , IC 2 Se 
or KBiSe 2 . 

Insol. in cold dil HCl+Aq. Sol. on warm- 
ing, with evolution of H a Se. (Hilger and 
van Scherpenberg, Mitt. Pharm. II. 4 ) 


Selenium dioxide sulphur inoxide, Se0 2 , 
SO*. 

Decomp, violently by H a O. (Weber, B 
19. 3185.) 

Composition may be (SeO)SOj (?) 


Selenocyanhydric acid, HSeCN. 
Known only in aqueous solution. 

Ammonium selenocyanide, NH 4 SeCN. 
Very deliquescent, and sol. in H 2 0. 


Selenium oxy-compounds. 

See Selenyl compounds. 

Selenium tiiphosphide, P 2 Se, 

See Phosphorus wouoselenide. 

Selenium ie/mphosphide, P 4 Se. 
See Phosphorus emiselenide. 


Barium , Ba(SeSCN) 2 . 

Very sol. in H s O. 

Lead , Pb(SeCN) a , 

SI sol in cold, sol. with si. dccomp. in 
boiling H a O. Insol. m alcohol. 

Mercurous — — , Hg 2 (SeCN) 2 . 

Ppt 


Selenium mouosulphide, SeS. 

Insol in H a O and ethei. Sol in CS a . 
Decomp, by alcohol. (Ditte, C R 73. 625, 
660.) 

Other compounds of Se and S aie probably 
mixtures of the two elements 


Selenium disulphide, SeS a . 

Compound of this formula is a mixture of 
SeS and S. (Ditte, C. R. 73. 625, 660.) ' 


Selenium sulphoxide, SeSOa. 

Decomp, by H 2 0 Sol. in fuming H 2 S0 4 , 
cone. H 2 S0 4 . Sol. m II 2 S0 4 of 1 806 sp. gr 
without decomp. (Weber, Pogg, 166. 531.)’ 

Dccomp. by H a O; sol. in H 2 S0 4 . (Divers 
and Shimosd, B. 17. 858.), 


Mercuric ■, Hg(SeCN) 2 . 

SI sol in cold H 2 0 Easily sol. in MCN,- 
MSCN, or MSeCN+Aq, also sol. m hot 
HgCl 2 +Aq. (Cameron and Davy, C. N. 44 , 
63) 

Decomp by hot H a O. (Rosenheim, Z, 
anorg. 1909, 63. 270.) 

Mercuric potassium , Hg(SeCN) a . 

KSeCN. 

Easily, sol in H a 0. SI. sol. m oold aloohol. 
(Cameron and Davy, C, N, 44 . 63 ) 

Mercuric selenocyanide chloride, 

Hg(SeCN) a , HgCl a . 

Sol. in boiling H a O and m abs. alcohol, 
Decomp, by long boiling with H a O. (Rosen- 
heim and Pntze, Z. anorg. 1909, 63. 276.) 


Seleniuretted hydrogen, II 2 Se. 
See Hydrogen seleiude. 

Selenoarsenic acid. 


Platinum potassium — (Potassium platino- 

selenocyanide), K a Pt(SeCN) a . 

Sol, in H a O and alcohol. (Clarke, B. 11. 
1325.) 


Potassium selenoarsenate, KAsSe»-f2H 2 0. 

Only si. sol. in cold H a O; sol. in warm H a O 
with decomp.; more stable in KOH+Aq. 
(Clever, Z, anorg 1895, 10 . 132.) 

Sodium selenoarsenate, Na,AsSo 4 -+;9HjO. 

Very sol. in II 2 0; very unstable. (Szar- 
vasy, B, 1895, 28 . 2658 ) 


Potassium , KSeCN. 

Very deliquescent, and sol. in H a O with 
absorption of heat. More sol, m H 2 0 than 
KSCN. Sol, m alcohol. 

Potassium mercuric bromide, KSeCN, 

HgBr 2 . 

SI. sol. in oold, more easily m hot H 2 0 or 
alcohol. (Cameron and Davy, C. N. 44 . 63.) 
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Potassium selenocyanide mercuric chloride, 
KSeCN, HgCl 2 . 

As the bromide. 


Selenosamic acid, HSe0 2 NH s . 
Known only in its salts. 


Potassium mercuric iodide, KSeCN, 

Hg I, 

SI sol. in cold, easily in hot H a O or alcohol 
(Cameron and Davy ) 

Potassium mercuric sulphocyamde, 

KSeCN, I-Ig(SCN) 2 . 

SI. sol. in cold, much more in hot H 2 0 or 
alcohol. Somewhat sol. in ether. (Cameron 
and Davy,) 

Silver , AgSeCN 

Insol. m HaO. Almost insol. in NH1OH+ 
Aq or cold dil. acids Quickly decomp by 
hot cone, acids 


Ammonium selenosamate, (NHJSeOjNHj. 

Deliquescent Deoomp. slowly by HjO 
into (NH 4 ) 2 Se0 3 . 

1 pt is sol. in 110 pts. cold alcoholic am- 
monia at 12° More sol. in hot alcoholic 
ammonia. SI. attacked by cold HC1 01 HNO s . 
(Cameron and Macallan, C. Ni 1888, 57. 163.) 

Ammonium hydrogen selenosamate, 
NH 4 H(Se0 2 NH 2 ) 2 . 

Deliquescent. Sol 111 14 pts. nloohol at 
14° (Cameron and MacaUan, Proc Roy. 
Soc 44. 112.) 

Selenostannic acid. 


Sodium •, NaScCN 

Very sol. in H 2 0. 


Ammonium selenostannate, 3SnSe s , (NH 4 ) 2 Se 
+3H 2 0. 

Sol. in H 2 0. (Ditto, C. R. 96. 641.) 


Selenomolybdic acid. 


(Gibbs, 1 

Selenopentathionic acid. 


Platinum potassium , K 2 §e, 3PtSe, SnSe 2 . 

Insol m hot or cold H 2 0, NH4OH, or 
KOH+Aq Not attacked by hot HCl+Aq 
(Schneider, J. pr. (2) 44. 507.) 


Platinum sodium , Na 2 Se, 3PtSe, SnSe 2 . 

Propei ties as the corresponding IC salt. 
(Schneider ) 


Sodium selenopentatbionate, Na 2 S 4 Se0 3 . 

A dil solution may be boiled for some tame 
without ohange (Norris and Pay, Am. Ch 
J. 1900, 23. 121.) ’ i 


Potassium , K 2 SnSe 3 +3H 2 0 

Easily sol. m H 2 0. (Ditte, C. R. 95. 441.) 

Selenosulphantimonic acid. 


Selenophosphoric acid. 

Ammonium selenophosphate, * 

2(NH 4 ) 2 0, P 2 Os, 2Se0,-i-3H 2 0. 

Sol. m H 2 0 with decomp (Weinland, B. 
1903, 36. 1402.) 


Potassium selenophosphate, 

2K 2 0, P 2 0 6 , 2Se0 5 +3H 2 O 
Sol, m H 2 0 with decomp. 

3 5K a O, P 2 Oj. 5SeO a +o,6H 2 0. Eaaily 
sol, m H a O. (Weinland.) 


Sodium selenosulphantimonate, Na a SbSeSs+ 
I 9H 2 0. 


Sol. in H a O (Hofacker, A. 107. 6.) 
Na s SbS l , 6 Se 2 .6-l-9H 2 0 Somewhat sol. i. 
H 2 0. (Pouget, A. ch 1899, (7) 18. 564.) 


Selenosulphantunonous acid. 


Potassium selenosulphanfimonite, 
Sb 4 SjSe6K,o+4H 2 0. 

Sol. in H a O. (Pouget, A. ch. 1899, (7) 
18. 563.) 


Rubidium selenophosphate, 

2Rb 2 0, P 2 0 6 , 2Se0 s +3H 2 0 
Sol, m H 2 0 with decom (Weinland.) 

I'n'selenophosphorous acid. 

Potassium iriselenophosphite, 
K 2 HPSe 8 +2^H 2 0. 

. Decomp, by moist air and dil. acids, sol 
m cono. KOH+Aq ; si sol, in cold, easily sol. 
in hot H 2 0 (Muthmann, Z, anorg. 1897, 
13. 198 ) 


Sodium selenosulphantimonite, Na 3 SbSi. 6 Sei. 5 
+9H 2 0. 

Sol in HjO. (Pouget, A. ch. 1899, (7) 18. 
564.) 

Selenosulpharsenic acid. 

Potassium selenosulpharsenate, 3K 2 S, Aa a Se* 
+12H,0. 

Very unstable in the air. Very sol. in H 2 0. 
Pauly stable m aqueous solution. Deoomp 
by aoids (Clever, Z anorg 1895, 10. 134 ) 
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Sodium selenosulpharsenate, Na 3 AsS 3 Sc+ 
8HjO, 

Decomp, hy acids', stable in dry air. 
(Mcssinger, B. 1897, 30. 801.) 

3Na 2 S, As 2 Se s + 18H 2 0 Quite sol. in H a O; 
quite stable m air. (Clever, Z. anorg, 1S95, 
10. 140.) 

Na r ,AsoS t iSc ?1 + 16HsO. SI. sol. in H 2 0 ; de- 
comp. by acids (Messmger, B. 1897, 30. 
803.) 

NasAsaSiSe+lGHiiO. Stable m dry air; 
easily sol. in H s O; deoomp. by acids. (Mes- 
singer, B. 1897, 30. 800.) 

Nn 3 AsS a Se 2 -i-0H 2 O. Decomp in aq solu- 
tion by dil, acids. (Messmger, B 1897, 30. 
802.) 

NajAsSSej +9H 2 0 . Sol in H,0, decomp, 
by aq acids, hydroscopic. (Messmger.) 

Selenosulphophosphorous acid. 

Potassium selenosulphophosphite, 2K 2 S, 
PjSej+SHjO, 

Sol. in H s O, decomp, by acids. (Muth- 
mann, Z, anoig 1897, 13. 198.) 


Potassium seienosulphate, K 4 SeS0 s -|-a;H 2 0 
Deliquescent m moist air; decomp by H 2 0 
(Rathke, J pi 96. 1 ) 

Selenotrithionic acid, H 2 S 2 Se0 6 . 

Known only in solution, which is stable in 
dark (Schulze, J pr, (2) 32. 390.) 

Barium selenotrithionate. 

Sol in H 2 0. (Rathke) 

Potassium , K 2 SeS 2 0 9 . 

Sol in H 2 0 with gradual decomp. (Rathke 
J. pr 95. 8; 97. 56.) 

Diselenotrithionic acid, H 2 SSe 2 0 8 . 
Exceedingly unstable. (Schulze,) 

Selenovanadic acid. 

Lithium selenovanadate, 4Li 2 0, 6V 2 0t, 5Se0 2 
+30H 2 O 

Very sol in H 2 0. (Prandtl and Lustig, Z 
anorg. 1907, 53. 401.) 


Selenosulphostannic acid. 

Ammonium selenosulphostannate, (NH,) 2 S, 
3SnSe 2 +3H 2 0 

Easily decomp (Ditte, C. R. 1882, 96. 
643 ) 


Potassium , K 2 SnSe 2 S-|-3H 2 0. 

Very easily sol. m H 2 0. (Ditte, C R 96. 
641.) 

Sodium , Na 2 SnSe 2 S+3H 2 0. 

Sol. in H 2 0. (Ditte, C. R. 96. 641 ) 

Selenosulphoxyarsenlc acid. 


Sodium selenosulphoxyarsenate, Na 8 As0 2 SSc 
+10H s O. 

Easily sol, in H 2 0 but solution rapidly 
decomp (Messmger, B 1897, 30. 798.) 

Na*As 2 S a Se0 5 +24H 2 0 Sol. in H a O. 
(Messingev.) 

NajAs 2 SeSsO 4 +20H 2 O. Stable in dry air. 
SI. sol in H 2 0; decomp, by dil. acids (Mes- 
smger ) 

Na 2 As 2 S,Se 3 Oj-)-20H 2 O. Ppt. (Messin- 


NadAssS 2 Se 2 0 8 -(-36H 2 0. Decomp, by aq I 
acids; sol. in H 2 0; quite stable. (Messinger.) 


Seleno sulphur (rioxide, SeSO s . 
See Selenium sulphoxide. 


Selenosulphuric acid, HjSeSOs. 
Known only in its salts. 


(Prandtl and Lustig.) 

3K 2 0, 5V 2 0 8 , 16SeO 2 +40H 2 O. (Prandtl 
id Lustig ) 

4IC 2 0, 6V 2 0 8 , 21Se0 2 +37H 2 0 (Prandtl 
and Lustig ) 

6K 2 0, IOVjOj, 26Se0 2 +43H 2 0. (Prandtl 
and Lustig ) 

Sodium selenovanadate, 4Na 2 0, 6V 5 O t , 5Se0 2 
+20H s O 

Veiy sol. in H s O Solution decomp grad- 
illy. (Prandtl and Lustig ) 

2Na 2 0, 7V 2 0 5 , 10SeO 2 +13H s O. (Prandtl 
and Lustig.) 

2Na a O, 7V 2 Qs, 12Se0 2 +45H 2 0, and 
+90H 2 0 (Prandtl and Lustig.) 

Selenoxyarsenic acid. 


Ammonium selenoxyarsenate, 2(NH 4 ) 2 0, 
2Se0 3l As 2 0 6 +3H 2 0. 

Sol in H 2 0 with decomp. (Weinland, B. 
1903, 36. 1403.) 

Barium sodium selenoxyarsenate, 
BaNaAs0 8 Se+9H 2 0 
Ppt (Weinland, Z. anorg. 1897, 14. 56.) 

Potassium selenoxyarsenate, 2K 2 0, 2SeO«, 
As 2 0 6 +3H 2 0. 

Sol. in H 2 0 with decomp (Weinland and 
Barttlingck, B. 1903, 36. 1403.) 

7K 2 O,10SeOs,2As 2 O 6 -|-llH s O. Very sol. 
in H 2 0. (Weinland and Barttlingck.) 

3K a O, ABsSerf 10H 2 O. Easily decomp, by 



SILICIC ACID 


moisture Very sol m H s O. (Clever, Z 
anorg 1895, 10. 126 ) 

Rubidium seleuoxyarsenate, 2Rb»0, 2Se0 3 , 
As,0 5 +3H 2 0 

Sol in HaO with deeomp (Womland and 
Bnrtthngek ) 


Sodium seleuoxyarsenate, Na 3 AsSe0 3 . 

Fairly stable in an and m aq solution. 
(Wemland, B 1896, 29. 1010.) 

NasAsSe0 3 +12H»0 Stable m the air 
when pure; sol. m H s O with deeomp (Wem- 
land, Z anorg 1897, 14. 50 ) 
Na 3 AsSe0 3 +12H 2 0. Very sol m H a O, 
veiy unstable (Szarvasy, B. 1895, 28. 2667.) 

3Na 2 0, SNajSe, As 2 0 2 -|-50H 2 0. Easily 
sol. m H 2 0. Solution may be boiled for a 
long time without deeomp. (Clever, Z. 
anorg. 1895, 10. 136.) 

Selenoxyphosphoric acid. 


Ammonium tnseleniwonoxyphosphate, 
(NH 4 )jPSe 3 O+10H 2 O 
Ppt (Ephraim, B 1910, 4S. 280 ) 


Ammonium hydrogen ti iselenmonoxyphos- 
phate, (NH 4 ) 6 H(PSe 3 0) 2 +18H 2 0. 

Ppt. (Ephraim ) 


Barium hydrogen rfiselendioxyphosphate, 
BaHPSe 2 0 2 +14H 2 0. 

Deeomp m moist air (Ephi'ann ) 


Potassium selenoxyphosphate, K 3 PSe 2 . 6 0, t 
+JI 2 0 

Deeomp by HN0 3 Insol m alcohol and 
ethei (Ephraim ) 


Sodium wonoselenin'oxyphosphate, 
Na 3 PSeO 3 +20H a O. 

Deeomp by H«0 (Eplxraim ) 

Sodium /nseleimonoxyphosphate, Na 3 PSe 3 0 

+10H 2 O. 

Sol. *m H~0, Deeomp. in aq. solution. 
Easily sol. m cone NaOH+Aq. (Muth- 
mann, Z. anorg. 1897, 13. 199 ) 


Selenyl bromide, SeOBr 2 (?). 

(Schneider, Pogg 129. 450 ) 

Selenyl bromide sulphur inox ide, SeOBr 2 , i 

S0 3 

(Prandtl, Z. anorg, 1909, 62. 242.) i| 


Selenyl chlonde, Se0 2 Cl 2 . 

Easily deeomp by H 2 0 (Weber, Pogg. 1 
118. 615.) 


Selenyl sulphur chloride. 

See Sulphoselenyl chlonde. 


Selenyl stannic chlonde, 2SeOCl, SnCl, 

Extiemely deliquescent. Completely sol. 
in H«0. (Weber, B. A. B. 1866. 154.) 

Selenyl titanium chlonde, 2SeOCl 2 , TiCL 

Deeomp. by H 2 0 with separation of an 
insol residue Deeomp by NH.jOII+Aq 
(Weber, B. A. B 1866. 154 ) 

Sesquiauramine. 

See Scsyinauramine. 

Sesquihydraurylamine, (HOAu) s N, NHs. 

Sec iSesquihydraurylamine. 

Silicic acid, Si0 2 , ®H 2 0. 

See also Silicon dioxide. 

Silicic acid is sol m 1000 pts. pure H 2 0. 
(Kirwan ) 

When pptd fioni alkali silicates+Aq by 
C0 2 , 0 021 pt. Si0 2 lemains dissolved m 100 
pts II 2 0 tStruckmann, A. 94. 341.) 

When pptd. as above, 100 pts. H s O dissolve 
0.09 pt Si0 2 m 3 days; 100 pts H 2 C0 3 +Aq 
dissolve 0.078 pt Si0 2 m 3 days But if 
heated much more dissolves, the jelly itself 
becoming liquid, such jelly containing 2 49 
pts Si0 2 to 100 pts H 2 0. This solution is 
not pptd by considerable quantities of al- 
cohol, but cone (NPLECOa, NaCl, or CaCl 2 + 
Aq, etc , cause gelatinization (Maschke, j 
pr. 68 234 ) 

Solubility m H 2 0 depends on the amt. of 
H a O, in presence of which the silicic acid 
is set free by dil. acids, C0 2 , or alkali salts + 
Aq If H 2 0 is present in sufficient quantity 
to retain the silicic acid, much more will 
remain in solution than can be dissolved by 
digesting the gelatinous acid with H 2 0 after- 
waids. lpt Si0 2 can thus be hold m solution 
by 500 pts H»0 Presence of NILOH, 
(NH 4 ) 2 CO s , or NH<C1 (m solutions of which 
Si0 2 is remarkably insol.) dimuushes the 
power of H 2 0 to retain Si0 2 m solution. Si0 2 
is always moie sol. m dil than cone. NH 4 OH 
+Aq (Liebig, A. 94. 373 ) 

Silicic acid fiom the coagulation of the col- 
loidal form (see p. 802) is sol in about 5000 
pts. H 2 0 when formed from a 1% solution, 
and 10,000 pts. when formed from a 5% solu- 
tion, but is msol after being dried . ( Grab am , 
A 121.36) 

Silicic acid is more boI m dil. acids than m 
H 2 0, because, when acid is added m excess 
to moderately dil K 2 Si0 3 +Aq, the solution 
remains clear, but if only enough acid is 
added to neutralize the base present, silicic 
acid will gradually separate out If acid is 
added to cone K»SiO a +Aq, silicic acid sep- 
arates out msol. in excess Of acid, but if 
20-30 pts. H 2 0 are present to 1 pt K 2 SiO s , 
and an excess of acid added at onoe, the silicic 
acid will remain in solution. This result is 
obtained with HC1, HN0 3 , HaSC>4, or 
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HCjHaOj+Aa. These solutions may dissolve 
a neutral salt until saturated and no silicic 
acid will separate out. Therefore it is the 
acid that holds the Si0 2 in solution, and not 
the HjO. (C. J. B. Kars ten, (1826) Pogg. 
6. 363.) 

Even C0 2 lias the power of holding Si0 2 
in solution. (Karsten, l c.) 

Solubility in acids of silicic acid of Struck- 
mann (see above) . 100 pts dll HCl+Aq of 
1.088 sp. gr. dissolve 0.0172 g. Si0 2 m 11 days, 
100 pts. II 2 0 sat. with C0 2 dissolve 0.0130 g. 
Si0 2 m 7 days. 

Silicic acid obtained by passing SiF 4 into 
H 2 0 is sol. while still moist in 11,000 pts 
cold, and 6500 pts boiling HCl+Aq of 1.115 
sp gr. (Fuchs, A. 82. 119.) 

Silicic acid at the moment of separation (as 
in dissolving cast-iron; Bteel, etc ) is abun- 
dantly sol m aqua regia (3 pts. HCl+Aq of 
sp gr. 1.13 and 1 pt. HNO a +Aq of sp. gr. 

I. 33). (Wittstem, Z. anal. 7. 433.) 

The aq. solution obtained by the hydroly- 
sis of ethyl silicate is more stable in acids+ 
Aq or alkali than in pure H s O. (Jordis, Z, 
anorg 1003, 36. 10.) 

NHiOH+Aq dissolves considerable freshly 
precipitated silicic acid, (NII,)jC0 3 only a 
very little (Karsten. Pogg. 6. 367.) 

Dry or ignited Si0 2 is boI. in NII 4 OH+ 
Aq. 100 pts. NH 4 OH+Aq containing 10% 
NHa dissolve: 0 714 pt. SiO a from gelatinous 
silicic acid; 0,303 pt. from artificially dried 
silicic acid; 0.377 pt. from amorphous Si0 2 ; 
0.017 pt. from quartz. (Pribram, Z anal. 6. 
119) 

NH 4 OH+Aq dissolves 0.382 pt. Si0 2 from 
dry silicic acid. 0 357 pt. from ignited Si0 2 ; 
0.00827 pt. from quartz. (Souchay, Z. anal 

II. 182.) 

Silicic acid precipitated from alkali silicates 
+Aq with C0 2 is sol as follows. 100 pts. 
pure H 2 0 dissolve 0.021 pt Si0 2 ; 100 pts. 
(NH 4 ) 2 COa+Aq containing 5% (NHAjCOi 
0.020 pt.; 100 pts. containing 1%(NH 4 ) 2 COi, 

0. 062 pt.; 100 pts NI+OH+Aq containing 
19.2% EHj, 0.071 pt ; 100 pts. containing 

1. G%, 0.0986 pt. (Struckmann, A. 94. 
341.) 

100 pts. NH.OH+Aq (10% NHj) dissolve 
of: ciystallised Si0 2 , 0.017 pt.; amorphous 
SiOa, ignited, 0.38 pt.; amorphous 3Si0 2 , 
4H 2 0, 0.21 pt.; amorphous silicic aoid m form 
of jelly, 0.71 pt Upon evaporation no ppt 
is formed, even when 80 mols. Si0 2 ore present 
to 1 mol. NH S . (Witts tein, J. B. 1866. 192 ) 
Sol. in KOH or NaOH+Aq, especially if 
warm. (Dumas.) 

Sol. in KijSiOi or Na 2 SiOa+Aq. (Fuchs.) 
Easily sol. in boiling Na 2 COj+Aq, separat- 
ing as a jelly on cooling. (Pfaff.) 

NH 4 Cl or other NH 4 salts ppt. Si0 2 from 
.solution in NajCOs+Aq 

100 pts. TljO m HsO dissolve 4.17 pts. 
amorphous Si0 2 in 24 hours’ boihng. (Flem- 
iming, Jena. Zeit. 4. 36.) 


Sol. in butyl amme (Wurtz, A. ch (3) 42. 
166.) 

Not more sol. in H 2 0 containing sugai than 
. pure II 2 0. (Petzholdt, J. pr. 60. 368.) 

Soluble silicic acid. 

Colloidal form by dialysis Solutions con- 
taining 4.9% Si0 2 may be evaporated until 
they contain 14% Si0 2 . The Si0 2 is separated 
fiom its solution thus made in many ways— 

(1) By standing This happens the more 
easily the more cone, the solution is, and is 
hastened by heat. A 10-12% solution gelatin- 
izes at oidinary temp, in a few hours, and 
immediately upon heatmg. A 5-6% solution 
may be kept 5-6 days, a 2% solution, 2-3 
months, and a 1% solution may be kept 2 
— more years without gelatinizing 

(2) When the solution is evapoiated to dry- 
ness in vacuo at 15° a transparent glass is left 
winch is msol m H 2 0. 

(3) The coagulation of colloidal silicic acid 
_ accelerated by powdered graphite and other 
indifferent bodies, and it is brought about in a 
few minutes by a solution of the alkali cai- 
bonates, even when only 7 io,mo pt. of the 
carbonate is present (Graham, A 121. 36.) 

(4) Coagulation is also brought about by 
passing C0 2 tlnough the solution, (Liebig.) 

C0 2 does not cause coagulation. (Maschke.) 
Coagulation is not caused by H 2 S0 4 , HC1, 
HNOa, HC 2 HaO a , H 2 C 4 HA, or NH 4 OH+ 
Aq, or by neutral or acid salts +Aq. (Gra- 

NaCl and Na 2 S0 4 +Aq coagulate the solu- 
Dii. (Maschke.) 

Alcohol, sugar, glycerine, 01 caramel do 
not coagulate. 

Soluble AUOeHe, Fe 2 OaH s , albumen, and 
casein precipitate soluble SiO a . (Gialiam, A. 
121. 36.) 

The jelly from colloidal Si0 2 is veiy sol. m 
slightly alkaline H 2 0 1 pt NaOH in 10,006 
pts. H 2 0 dissolves m an hour at 100° an amt. 
of the jelly corresponding to 200 pts. Si0 2 
(Graham.) 

Other colloidal forms. 

Various solutions of silicic acid may be 
obtained as follows. 

The jelly foimed when SiF 4 is passed 
through HjiO dissolves m a large amt. of H 2 0, 
and Si0 2 separates out on evaporation This 
is still sol in H 2 0, but is made msol. by evap- 
oiation with HC1 or H 2 S0 4 . (Berzelius.) 

When SiF 4 is absorbed by crystallized 
HaBOa, and the HF and H s BOa removed by 
a large excess of NH 4 OH+Aq, a silicic acid is 
obtained which is very sol, m II 2 0. The 
solution is not decomp by boiling, but on 
evaporation an msol. powder remains. (Ber- 
zelius, A. ch 14. 366.) 

When K 2 SiO a +Aq is precipitated by CuCls, 
the precipitate washed and dissolved m HC1+ 
Aq, the solution treated with H 2 S filtered and 
boiled, a solution of silicic acid is obtained 
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which gelatinizes with KOH 01 NH 4 OH+Aq. 
(Doven, A. ch (3) 21. 40.) 

When NaaSiOs+Aq containing at most 3% 
SiOj is saturated with HCl+Aq of 1.10 sp 
gr., and Na 2 Si0 3 added until the solution is 
slightly opalescent and carefully warmed to 
30°, a gelatinous mass is obtained which will 
dissolve m HjO by 12-16 hours’ boihng if 
treated before bemg exposed to the an The 
solution is slightly opalescent. The solution 
can be evaporated by heat until it contains 
6% Si0 2 In a vacuum or over H 2 S0 4 , solu- 
tions containing 10% may be obtained. The 
electnc ouiront, freezing, alcohol, or H 2 S0 4 
precipitate or coagulate the solution (KUhn, 
J. pr 69. 1 ) 

SiS 2 with H 2 0 gives off H 2 S, and forms a 
solution of Si0 2 which, after dilution, can be 
kept foi months. But when boiled or evapo- 
rated, or when a sol silicate is added, it 
becomes gelatinous It leaves an msol. 
residue when evaporated to dryness. (Fremy, 
A ch. 13) 38 314 ) 

Various forms of silicic acid have been de- 
scribed as definite compounds of Si0 2 with 
vaiymg amounts of H 2 0, but it is doubtful if 
any true definite compounds exist, as the pei- 
centage of H 2 0 varies with the moisture of the 
au to which it is exposed. (See Ebelmen, A. 
ch. (3) 16. 129; Doven, A. ch. (3) 21. 40, 
Fuoks, A. 82. 19, Merz, J pr. 99. 177; van 
Bemmelon, B. 11. 2232, etc ) 

Silicates. 

The silicates ore msol. in H a O with the ex- 
ception of the alkali salts, and these are sol 
only when the ratio of the base to the acid is 
above a certain limit. 

Aluminum silicate, 2A1 8 0 3 , SiO 2 +10H 2 O 

Min. Collyrite. Sol m acids, with forma- 
tion of Si0 2 , »H 2 0. Becomes transparent m 
H 2 0 and is dccomp, 

4A1 2 0 3 , 3SiO s . Mm Dillmte, 

AljOj, Si0 2 Min Andalusite, Chtastolile, 
Sillmannile, Disthene or Cyanite. Insol. m 
acids 

+6-7 H 2 0. Mm. Allophane, Completely 
sol. in dil, acids; decomp, by cone, acids with 
separation of Si0 2 , 'eH 2 0. 

2A1 2 Os, 3Si 0 2 +4H 2 0. Mm Pholente. In- 
sol m HNOj+Aq 

+6H 2 0, Min Glagerile. 

Al 2 Os, 2Si0 2 +2H 2 0. Mm Kaolin, Clay. 
Insal. in dd HC1 or HN0 3 +Aq; moderately 
dil. Ii 2 S0 4 +Aq, when heated to evaporation, 
extracts Al 2 Os and some Si0 2 , ana leaves the 
rest of the Si0 2 , sol. in boiling Na 2 C0 3 +Aq. 
All the Al a Os is dissolved by heatmg with 6-6 
pts, H 2 SO<+lpt H 2 0 until H 4 S0 4 evaporates, 
and then treating with H 2 0. 

Quickly attacked by H s SiFs+Aq. 

Decomp, by boiling KOH+Aq, with resi- 
due of Si0 2 (Rammelsberg,) 

KOH+Aq extiaets A of the Si0 2 (Mala- 


guti), is converted theieby mto double sili- 
cates of IC and Al, which aie sol. in HCl+Aq 
(Lemberg ) * 

Solubility in KOH and HC1 increased if 
first heated to a low glow (Glinka, C C. 
1899, II. 1063.) 

Colloidal clay (Schldsing, C 11 79. 473 ) 
+4H 2 0. Halloysite Dccomp. by acids 
4Al a O a , 9 Si 0 2 +12H 2 0. Mm. Poicelam 
clay from Passau 

A1 2 0 3 , 3Si0 2 +3H 2 0. Mm RnzoumojJ- 

A1 2 0 3 , 4Si0 2 +7II 2 0. Min Monlmoiil- 
lonite Not deeomp by HCl+Aq, but by 
hot H 2 S0 4 . 

+H 2 0 Mm Pyrophyllite. Not deeomp. 
by H 2 S0 4 , 

+3H 2 0. Min. Anauxite 
2A1 2 0j, 9Si0 2 +6H 2 0 Mm Cimolile 
"Aluminum silicate ’’ is msol m acetone. 
(Naumann, B 1904, 37. 4328) ; ethyl acetate 
(Naumann, B. 1910, 43. 314.) 

Aluminum barium silicate, Al 2 Oa, BaO, 2 Si0 2 
+H 2 0 (?). 

Mm Edingtomle. Deeomp. by HCl+Aq 
with separation of Si0 2 , a;H 2 0. 

5A1 2 O s , 4BaO, 10SiO 2 . (Fremy and Fell, 
C R 86. 1033.) 

2A1 2 0 3 , 4BaO, 7 Si 0 2 Mm Barylite Very 
si. deeomp. by alkali caibonatos+Aq (Blom- 
strand ) 

Aluminum barium potassium silicate, 

A1 2 0 3 , (Ba, K 2 )0, 6Si0 2 +2H 2 0. 

Min. Harmotome When finely powdeied, 
difficultly deeomp by HCl+Aq with separa- 
tion of pulverulent Si0 2 , sH 2 0. 

AlsOs, (Ba,Kj)0. 4 Si 0 2 , Mm Hagalophane. 
Scarcely attacked by acids. 

Aluminum caesium silicate, H 2 Cs 2 Al 2 Sii0 33 (?) 

Min. PoUucUe. Veiy al. deeomp. by HC1+ 
Aq 


Aluminum calcium silicate, A1 2 0 3 , CaO, 2Si0 2 . 

Min Anarlhite Completely deeomp, by 
HCl+Aq with sepaiation of pulverulent SiO a , 
xB-iO. 

Mm Barsomte. Instantaneously deeomp. 
by HCl+Aq, with separation of gelatinous 
Si0 2 , xll 2 0 

+4H a O. Mm. Gismondite. Gelatinizes 
with HCl+Aq 

AljOs, CaO, 3Si0 2 +3H 2 0. Mm, Scolmte. 
Easily sol. m HCl+Aq, without formation of 
gelatinous Si0 2 . Sol. in H 2 C 2 0 4 +Aq with 
pptn. of CaC a O 4 . 

Deeomp. by, and sol to a certain extent m 
H„C0 3 +Aq, and deeomp. also even by pure 
H a O. (Rogers, Am J. Soi. (2) 6. 40S.) 

+5H s O. Mm. Levyn. Deeomp. by acids 


without gelatinizing 
A1 2 0„, CaO, 4 Si 0 2 +3H 2 0. Mm. 
ciamte. Leonhardite Efflorescent. 


Capor- 

Easily 
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sol m acids, with pptn. of gelatinous Si0 2 , 

A.la0 3 , CaO, 4Si0 2 %4H 2 0. Mm. Lauinon- 
lilc. Easily gelatinizes with IIC1 or HN0 3 + 
Aq, but is not affected by II2SO4 unless hot 
AljO,, CaO, HSiOi+SHjO. Mill. EpiM- 
bile. Gelatinizes with cone HCI+Aq. (Gold- 
schmidt, Z. anal 17. 207 ) 

"tamely deoomp ! 1 
... (Jannnsch and 
1880, 1. 43 ) 

+GH 2 C). Slilhite. Hcuhmhtc. Slowly 

but completely gelatinized by HCl+Aq. 

AljOj, 2CaO, 3Si0 2 +H 2 0 Mm Prehmle 
Impeifeetly dccomp. by aeids before ignition, 
but easily ftftei winds 

AliOj, 3CaO, 3SiO a Lime alumina garnet 
Giassulmle. Partially decomp by acids 
before ignition, but easily afteiwaids 
2AI3O5, CaO, 2SiOj +H 2 0 Margmite. 
Not attacked by acids 
3Al*Og, 4CnO, OSiOi+HjO Zomte. Par- 
tially drromp by HCl+Aq 
4Al a O s , tiCaO, 0SiO 2 Mm. Meiomlr 
Completely sul in IICl+Aq 

Aluminum calcium ferric silicate, 2A1 2 0j, 
4CaO, F(' 2 0j, 0 SiO 2 +H,O 
Mm. Epulatu Only si attacked by IIC1+ 
Aq befoie ignition 

Alununum calcium ferric magnesium silicate, 
HuiCn, Mg) , n ( Ali, Pe 2 )ioSi a 50„ 7 . 

Mm Ve&imamie, Idioaase Only partially 
deoomp. by HCl+Aq before ignition. 

Aluminum calcium iron, etc., silicate borate, 
Halle 1 ! Ala, B>) 3 Sl 8 O aa 

M111 Axinite Not attacked by HCl+Aq' 
before ignition. 

Aluminum calcium magnesium silicate, 
IHjC’aaMgsSii.Oai, 5H 2 CaMgAl 6 0, 2 = 
loAlaO.,, 13CaO, 37MgO, 24Sl0 2 + 
13H s O. 

M111 Clmtonite. Completely deeomp by 
HCl+Aq without gelatmization. 

3H 4 Ca 4 Mgv%Oa4, 4H 2 CaMgAl 8 0 12 . Mm 
Bri’ndikitc. Not attacked by HCl+Aq 
Slowlv dceuinp by boiling eono. II 2 S04 
5H',CaAIg+i„Oa4, 8H,CaMgAl f ,0 12 Mill 
Xanthophyllilc Very si decomp by hot 
HCl+Aq. 

3( Ca, Mg)0, Al 2 Oa, 2 Si 0 2 . Min. Qehlcmte 
Easily deeomp by aeids. 


2A1 2 0 2 , 12(Ca,Na 2 )0, 9SiO s (?) Mm 
Melhhtc Gelatmized by acids 

Na 2 CaAl,fei 2 0i 2 (?) Mm. Maigante 
Na 2 CaAljS], 0 O 2 s Mm. FaujanUe. De- 
comp by HCl+Aq. 

(Na 2 , Ca)Al.Si40 i2 . Mm. Gmelinite. De- 
nnp. by HCl+Aq 

(Ca, Na 2 )Al 2 SiDO 10 +GH 2 O Mm. Foiesite 
Difficultly deeomp. by HCl+Aq. 

(Ca, Na 2 )Al 2 Si 2 0 8 +2^H 2 0 Mm Thmn- 
ui ite Gelatinizes with HCl+Aq 
iNa 2 Al 2 Si«0,6, i/CaAl 2 Si 2 0 8 Mm Oligo- 
clasc, Labtadonte. SI deeomp by acids, 
■ easily the larger the amt. of Ca present 

Aluminum calcium sodium silicate sulphate, 
2(Na 2 , Ca)Al 2 (Si0 4 ) 2 , (Na 2 , Ca)S04 
Min Hauyn. Gelatinizes with HCl+Aq 


Min Beryl Emerald, Not deeomp by 
acids, excepting paitially by I-I 2 S0 4 after be- 
ing ignited 

A1 2 0 8 , 2G10, 2Si0 2 +H 2 0, Mm, Evclase 
Not attacked by acids. 

Aluminum ferrous silicate, Al 2 Fe(SOi) 8 . 

M111. Garnet SI deoomp by HCl+Aq. 
H 2 FeAl 2 Si0 7 Mm Chluntoid, Not at- 
tacked by HCl+Aq. Completely deeomp 
by H0SO4. 

A1 2 0 8 , 3FeO, 3 Si0 2 +3H 2 0 Mm. Voighie 


Aluminum iron lithium potassium silicate, 

K+isFe-iAluSi mOcj 

Mm Zinnualdite SI deeomp by acids 

Alummum ferrous magnesium silicate, 
6A1 2 0 8 , 3(Mg, Fe)0, GSi0 2 +H 2 0, 

Mm. Stauralite Not attacked by acids, 

Alummum ferric magnesium silicate, 

2(A1«, Fe 2 )Oa, 2MgO, SSiO a 
Min Coidierite SI attacked by acids 
+.tII 2 0, Min Emarkite, Chlmnphyllite. 

Aluminum ferrous manganous silicate, Ai 2 Os, 
FeO, 2MnO, 3SiO s 
Mm. Partichuute 


Alummum calcium potassium silicate, 

(H, I\ ) ,C a A I.S1 4 ) , s + fill s O . 

Min. Chahasitv Deeomp. by HCl+Aq. 
(K 2 , Cft)Al 2 Si a Oio+4H 2 0. Min Zeagomte, 
Completely sol m HCl+Aq. 

Aluminum calcium sodium silicate, 3Al 2 0 8l 

cSCaO, Na a O, 9 Ki0 2 . 

Min. Sareolite Deeomp. by acids. , 


Mm. Tommalme Not deoomp. by HC1+ 
Aq; very si deeomp by H 2 S0 4 

Alummum lithium silicate, A1 2 0 8; Li a O, 5Si0 2 . 

Not attacked by acids. (Hautefeuille, 
C R 90. 541.) 

A1,0 8 , Li«0, 6Si0 2 . 

AI 2 0 8| Li 2 0, 4Si 0 2 , [Mm. Spodumene. Not 
attacked by acids. 
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•iAlaOj, 3Li a 0, 30 SiO 2 . Mm Pelahte Not 
attacked by acids 

Aluminum lithium potassium silicate, 

(Li, K)i 1 A1 10 Si 1 o0 6 2. 

Min Lepidolile SI decomp by acids. 

Aluminum magnesium silicate, 5A1 2 0 3 , 4MgO, 
2SiO a . 

Mill Sapphmne 

Aluminum magnesium potassium silicate, 
aiHJvjAloSijOsi, 2/Mgi 2 Si 6 0 2 ,. 

Mm. Lepidomelane Easily decomp by 
HC1 or HNOs+Aq, with residue of a skeleton 
of S1O2. 

3 AliO S) 12MgO, 2K s O, 12 Si 0 2 +H 2 0 Mm. 
Anonnte 

7Ali0s, 35MgO, 7K 2 0, 36 Si 0 2 . Mm. 
PMoyoptle 

Aluminum manganous silicate, 2ALO3, 6MnO, 
6 Si0 2 . 

Not dcoomp by very dil HCl+Aq. (Gor- 
geu, C R 97. 1303 ) 

Alununum potassium silicate, A1 2 0 8 , K 2 0, 
Si0 2 

Very slowly decomp, by cold H 2 0, 12% is 
dissolved by hot H2O Sol m alkali hydrox- 
ides +Aq, but msol in carbonates H-Aq. 

IvaO, AlaOs, 2 Si 0 2 . Insol in cold H 2 0, but 
6% dissolves on boiling Sol in dll. acids. 
Insol m alkali hydroxides or carbonates +Aq 
(Goigeu, A ch (6) 10 45 ) 

K 2 0, A1 2 0 3j 3Si0 2 +3H 2 0. Easily sol in 
HNOj+Aq (Deville, A ch. 13) 61. 313.) 

K 2 0, A1 2 0 3 , 4Si 0 2 . Min Leucile Dc- 
comp by HCl+Aq with sepaiation of pul- 
verulent SiQ 2 . 

+4H 2 0, Ppt. (Deville, C R 64. 324 ) 
HiK 2 Al(]Sia0 2 4 Mm. Muscovite, “Mica” 
Not attacked by HC1 or H 2 S0 4 +Aq. 

K 2 Al 4 Sit0i7+3H 2 0. Min, Pmite. Partly 
decomp, by HCl+Aq. 

K 2 2U 2 Si60io Min Orthodase Feldspar 
Scarcely attacked by acids. Slowly sol. m 
II1SO4 oi HCl+Aq when finely powdered 
(Rogers ) 

Aluminum potassium sodium silicate, 
K 2 A1 2 (Si 0 3 ) 4 , 6Na 2 Al 2 (Si0 4 ) 2 (?) 

Min Nephelme. Decomp, by HCl+Aq. 

Aluminum silver silicate, Al 2 Ag 4 Si 2 0» 

Insol. m NH 4 OH+Aq. (Silber, B. 14. 941 ) 
AloAg 2 Na 4 Si 6 0 4 . As above (Silber ) 

Aluminum sodium silicate, AljO a , Na 2 0, Si0 2 . 

Insol m cold H a O, but 38-40% dissolves in 
hot H 2 0 (Gorgeu) 

AI0O3, Na»0, 2 Si0 2 InsoL in cold H 2 0, 
boilmg H 2 0 dissolves 1-2% Sol. in HC1 or 
HNO a diluted with 10-20 vols. H 2 0. Insol 


in alkali hydroxides or carbonates +Aq. 
(Gorgeu, A ch (6) 10. 145.) 

Not attacked by H 2 G>. (Silber, B 14. 941.) 

+3H a O. Easily sol m HCl+Aq (v. 
Ammon.) 

AWL, Na 2 0, 3 Si 0 2 +3H 2 0 Decomp by 
acids (Deville, A ch (3) 61. 326 ) 

A1 2 O s , Na 2 0, 4Si0 2 +3II 2 0 Easily sol. in 
HCl+Aq. (v Ammon ) 

2A1 2 O s , 3Na 2 0, 3 Si 0 2 . Insol m cold H s O, 
but 27-30% dissolves on boiling. (Gorgeu.) 

H 4 Na 2 Al«Si«0 24 . Mm Puragonite. De- 
comp. by cone. H 2 S0 4 . 

Na 2 Al 2 Si 4 0 12 +2H 2 0 Mm. Anaclite. 
Readily decomp, by HCl+Aq 

Na 2 Al 2 Si8O, 0 +2H 2 O Min Nalrohle. Sol, 
in H 2 0 with separation of Si0 2 . Also sol in 
H 2 C 2 0 4 +Aq 

Na 2 Al2Si,Oi8. Min Allrite Not attacked 
by acids 


Alununum sodium silicate chloride, 
3Na 2 Al 2 (Si0 4 ) 2 , 2NaCl 
Mm Sodalite Easily decomp by HC1, 
and HNOs+Aq 

Aluminum sodium silicate sulphate, 
3Na 2 Ali(Si0 4 ) 2 , Na 2 S0 4 
Mm, Nosean Easily decomp by HC1+ 
Aq 

Alununum sodium silicate sulphide. 

See Ultramarine. 

Barium silicate, BaSiOa. 

Somewhat sol. in boiling II 2 0 Completely 
sol in dil. HCl+Aq (v Ammon ) 

+0H 2 O. 01 7H 2 0 Boiling H 2 0 decom- 
poses, and dissolves about l A the weight of 
this substance, (le Chateliei , C R 92.931.) 

2BaO, Si0 2 Deoomp. by H 2 0 into BaSiOs 
+6H 2 0 (Laudrm ) 

Bismuth silicate, 2Bi 2 0a, 3Si0 2 

Min Evlytiie. Decomp, by HCl+Aq, 

Bismuth ferric silicate, Bi 2 Pe 4 Si 4 0i7, 

Min Bismulhoferrile. 

Boron calcium silicate. 

See Borate silicate, calcium, and Silicate 
borate, calcium. 

Cadmium silicate, CdSiOs+lMH 2 0. 

Sol in HCl+Aq with deposition of pul- 
verulent SiO s , ®H 2 0 (Rousseau and Tite, 
C. R 114. 1262 ) 

Caesium silicate, Cs 2 Si0 3 . 

(Kohlenberg, J. phys. Chem. 1898, 2. 
82.) 



SILICATE, CALCIUM 


Calcium silicate, CaSiO,. 

Slowly sol in H s O: sol. in HCl+Aq 
Sol. m about 100,000 pts. HjO (Gorgeu, 

A. nil. 1885, ffi) 4. 550 ) 

100 ce. sat. aq. solution of air dried cal- 
cium silicate contains 0.0046 g. CaO =0.0095 
g. CaSiO s at 17°. (Weisberg, Bull. Soc. 
1896, (3) 16. 1097.) 

100 cc. sat. solution of air dried calcium 
silicate in 10% sugar solution at 17° contains 
0.0065 g. CaO =0.0135 g. CaSiO,; 20% sugar 
solution, 0 0076 g CaO =0.0176 g. CaSiO,. 

After boiling and filtering hot, 10% sugar 
solution contains 0,0094 g CaO =0.0195 g. 
CaSiO,; 20% sugar solution, 0,0120 g CaO = 
0 0249 g. CaSiO, (’Weisberg ) 

Insol m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 

B. 1910, 43. 314) 

4CaO, 3 Si 0 2 . (Laudrin ) 

5CaO, 3Si0 2 +5H 2 Q. When freshly pre- 
cipitated is somewhat sol m H,0 and easily 
denomp. by HCl+Aq. (v Ammon.) 

CaO, 3SiO,+2H a O. (Hjeldt, J pr 94. 
129.) 

2CaO, 98i0 2 +3H 3 0. Ppt. 

CaSiO, Min. Wollaatoniie. Gelatinizes 
with HCl+Aq 

CaSi,O t +2H,0 M m.Okenite. Easily de- 
comp. by cold HCl+Aq when powdeied 

Calcium glucimim silicate sodium fluoride, 
(Ca, Gl)i,Si„0«, 6NaF. 

Mm Leucophane. 

7(Ca, GI),Si s Oj, 6NaF Min. Mehnophane. 
Calcium ferrous silicate, CaSiO,, FeSiO,. 

Min. Hedenbergite , Pyroxene. SI decomp 
by acids. 

Calcium ferric silicate, Ca,Fe s (Si0 4 ),. 

Min darnel SI. decomp by HCl+Aq. 
2CaSiO,, 11 FejtSiO,),. Min. Szaboite 
SI attacked by HCl+Aq, and still less by 
H 2 S0 4 +Aq. 

Calcium ferroferric silicate, 2CaO, 4FeO, 
Fe,0,, 4Si0 2 +H 5 0 =H ! Ca 5 Fe 4 Fe 2 Si 1 0 18 
Min Lievrile, Ilvaite. Easily gelatinizes 
with HCl+Aq 

Calcium ferrous magnesium silicate, 

(Ca, Fe, Mg)SiO,. 

Min. Amphibole, Hornblende, Asbestos. 
Actinolite, Tremlite. Only si. attacked by 
acids. 


(Ca,Mg)SiO«. Min. Diopside, Pyroxene. 
Very si. attacked by acids 

Calcium manganous silicate, CaSiO,, 
2MnSiO,. 

Mm Busta?mle. 

Calcium potassium silicate. 

See under Glass. 

Calcium sodium silicate, (Ca, Na a , H 2 )SiO,. 
Mm. Pectolile. Decomp by HCl+Aq, 
See under glass. 

Calcium sodium silicate zirconate, 
Na 4 Ca(Si,Zr) 2 0 S i+9H 2 0. 

Mm Wohleiile. Decomp. by HCl+Aq, 

Calcium uranyl silicate, 3CaO, 5UO,, 6Si0 2 + 
18H 2 0, 

Min, Vranophane. Gelatimzes with aoids, 
CaO, 3UO,, 3Si0 2 +9H 2 0 Mm Uranotile. 

Calcium silicate chloride, 2CaO, Si0 2 , CaCl 2 . 

Insol. in H 2 0 or alcohol Sol in HCl+Aq. 
(le Chatolier, C R 97. 1510.) 

Calcium silicate fluoride, 2CaO, 3Si0 2 , 6CaF 2 . 
(Deville, C. R. 62. 110.) 

Calcium silicate potassium fluoride, 
4H 2 CaSiA, KF+4H a O. 

Mm Apophylhte.. Decomp by HCl+Aq. 

Calcium silicate starmate. 

See Silicost annate, calcium. 

Calcium silicate titanate, CaO, Si0 2 , Ti0 2 . 
(Hautefeuille, A. ch. (4) 4. 154 ) 

Min, Titanite. Incompletely decomp. by 
HCl+Aq, wholly by H 2 S0 4 +Aq 

Cerous silicate, CestSiO,), 

More or less attacked by HC1, HNO,, or 
H 2 S04+Aq, according to the concentration. 
(Didier, C R. 101. 882.) 

Cerium didymlum lanthanum silicate, 
2(Ce,La,Di) a O,, 3Si0 2 
Min. Cmte. Gelatimzes with HCl+Aq. 


Calcium ferroferric sodium silicate, CaSiO«, 
FeSiO a, Fe s fSiO s )i, Na 2 SiO,. 

Min. Aegirile. 


i silicate, , CaO, Mf 


(Mutschler, A. 176. 86.) 

Ca 2 Si0 4 , Mg 2 SiO,. Min. Monticell 
Completely sol. in dil. HCl+Aq 


Cerium glucinum yttrium silicate, 
(Y,Ce,Gl) 2 SiO E 

Mm. Gadolinite. Easily gelatinized by 
HCl+Aq. 

Cerous silicate chloride, 2Ce 2 0 8 , 3Si0 2 , 
4CeCla = Ce<(SiO i) a, 4CeCla. 

Insol. in H 2 0, but slowly decomp thereby. 
(Didier, C. R. 101. 882.) 



SILICATE, MAGNESIUM, FLUOSILICATE 


Cobaltous silicate, Co 2 Si0 4 . 

Gelatinizes with HCl+Aq. (Bourgeois, C. 
R. 108. 1077 ) 

Cupric silicate, CuH 2 Si0 4 . 

Min Dioptase Sol in HC1, HNOa, or 
NH 4 OH+Aq with separation of Si0 2 . Not 
attacked by KOH+Aq. 

CuSi0s+2H 2 0. Mm. Chrysocolla. De- 
oomp. by HCl+Aq 

+3H a O. Mm. Asperolite. Easily de- 
comp. by HCl+Aq. 

11 Cupric silicate” is insol, in methyl acetate. 
(Naumann, B. 1909, 42. 3790) 

Cupric silicate ammonia, CuSi 2 O t , 2NH«. 

Ppt (Sohiff, A. 123. 38 ) 

Glucinum sihcate, G1 2 Si0 4 . 

Mm. Phenaeite Not attacked by aoids. 

Glucinum ferrous manganous sihcate ferrous 
manganous sulphide, 3(G1, Fe, Mn) 2 SiO<, 
(Mn, Fe)S 

Min. 1 Helwne. Deoomp by HCl+Aq. 

Iron (ferrous) silicate, Fe 2 Si0 4 
Mm Fayalite. Gelatinizes with HC1+ 

FeSiO„. Mm Grunmte 
+QHjO Min, Chlorophite. 

4FeO, Si0 2 . (Zobel, Dingl 164. 111.) 

Iron (ferric) silicate, FesSij0 9 +5H 2 0. 

Min, Nonlromie Gelatinizes with hot 
acids. 

4Fe 2 0s, 9Si0 2 +18H 2 0. Min. Hisingerite. 
2Fe 2 0j, 9 Si 0 2 +2H 2 0. Mm Anthosuler- 
ite. 

Iron (ferroferric) magnesium silicate, 

(Fe, Mg)sFe 2 Si 2 Oio+4H s O 
Min, Cronstadtite. Gelatinizes with 

Iron (ferroferric) sodium silicate, 5Na 2 SiOj, 
2FeSiO s , 4Fe s (SiO s ) 1 
Mm. Akmte SI decomp, by acids. 

Iron (ferrous) magnesium silicate, Fe 2 Si0 4 , 
Mg 2 Si0 4 

Min, Olivene, Chrysolite, Peridote. Gelat- 
inizes with HC1 or H 2 S0 4 +Aq 
(Fe, Mg)Si0s+ s /sH 2 0. Mm. PicrophyUile. 
+ &H 2 0. Min, Monradite. 
(Fe,Mg)SiOs. Mm. Bronzite, Hypersthene. 
Not attacked by acids. 

*MgSiOs, pFeSiOa. Min. Anthophyllite. 
Not attacked by aoids. 

Iron (ferrous) manganous silicate, Fe 2 Si0 4 , 
Mn 2 Si0 4 

Min. Knebelite. Gelatimzes with HC1+ 
Aq. 


Iron (ferrous) manganous sihcate chloride, 
7(Fe,Mn)SiOj, (Fe,Mn)Cl 2 +5H 2 0 
Mm. Pyrosmalite. r ' Completely decomp, 
by cone HNOj+Aq. 


(Hautefeuille and PeiTey, C R 107. 1150.) 

Iron (feme) sodium sihcate, Na 2 Fe 2 Si 4 0i 2 . 

Min. Crokydolite. Not attacked by 
acids. 

Lead silicate. 

Insol in acetone. (Naumann, B. 1904, 87. 
4329); methyl acetate (Naumann, B. 1909, 
42. 3790.) 

See under Glass. 

Lithium silicate, Li 2 Si 6 0n. 

Li 4 Si0 4 

Li 2 SiOs Moie stable towai'ds H 2 0 than 
the other alkali metasiheates. (Rieke and 
Endell, C C. 1911, I. 7 ) 

Deoomp. by boiling H a O and acids. (Frie- 
del, C. C. 1901, II. 89.) 

Scarcely attaoked by cold H 2 0. (Friedel, 
Bull. Soo. Mm. 1901, 24 141.) 

Insol in ethyl acetate. (Naumann, B. 
1904, 37. 3601); methyl acetate (Naumann, 
B. 1909, 42. 3790.) 

Magnesium silicate, Mg t Si 2 0j+2H 2 0. 

Mm. Serpentine Decomp, by HCl+Aq, 
more easily by H 2 S0 4 . 

Min Chrysotile 

Mg 4 SuO, 0 +6H 2 O. Mm. Gymnitq, Soap- 
stone Decomp, by H 2 S0 4 . 

MgSiO«. Not completely deoomp by 
HCl+Aq. 

+^H 2 0. Min. Aphrodite. Deoomp. by 
hot acids. 

+MH 2 0. Min. Pierosmim. 

+1 2 /jHsO. Sol, m dil. aoids (v. Ammon.) 
Mm, Forsterite. 

3MgO, 4 Si 0 2 +H 2 0 or 4MgO, 5 Si 0 2 + 
J£H 2 0. Min Tale or Steatite. Not at- 
tacked by HC1 or H 2 S0 4 +Aq. 

MgtSijOn +4H 2 0 Min. Spadaite. De- 
comp. by cone HCl+Aq. 

Mg 2 Sis0 8 +4H 2 0. Min. Meerschaum. 
Deoomp. by HCl+Aq. 

“Magnesium silicate,” is insol. in methyl 
acetate. (Naumann, B. 1909, 42. 3790.) 


Magnesium silicate fluosilicate, Mg 5 Si 2 0 9 , 
M g6 Si 2 Fi B . 

Min Humite, Chondrodite. Gelatinizes 
with HC1 or H 2 S0 4 +Aq. 



SILICATE, MANGANOUS 


Manganous silicate, Mn 2 Si0 4 . 

Mm Tephroite Decomp. by HCl+Aq 
with formation of a sfiff jolly. 

M 11 S 1 O 3 . Mm. Rhodonite , Ilermannile 
Not, attacked by HCl+Aq. 

Mn 4 Si 3 Oi 0 +2H 3 O. Mm Fneddile 
Easily gelatinized by HCl+Aq 
“Manganous silicate is maul 111 ethyl 
acetate. (Naumann, B. 1010, 43. 314) 


Manganous zinc silicate, (Mn,Zn) 2 Si0 4 
Min Troostiie. 


Manganous silicate chloride, MnSiOj, M 11 O, 
SlnCla. 

Decomp by HjO (Gorgeu ) 

Nickel silicate, Ni 2 Ki0 4 . 

Easily decomp by acids. iBourgeois, C. It. 
108. 1077.) 


Potassium silicate, K 2 S 1 O 3 . 

Completely sol. in HaO. (Ordway, Sill. 
Am ,T. (2) 33. 34.) 

Insol in methyl acetate. (Naumann, B. 
190!), 42. 3790 ) 

KaSijOi Sol in H»0. Conc.K 2 Si 2l 0 6 +Aq 
contams23 r oOf the salt, and has sp gr 1.25. 
(Fuchs ) 

Hydroscopic, Decomp. at once by H a O. 
(Morey, J. Am. Chem. Soo. 1914, 86. 222.) 

K 2 S 15 O 17 Partially sol in H»0 as KsSiOa. 

K 2 Sij 4 0 4 o+16H 2 0 Insol. 111 H 2 0 (Forch- 
hammer ) 

The Iv silicates aropptd. from tlioii aqueous 
solution by alcohol with partial decomp., but 
less leadily than Na silicates. 

More sol. in H 2 0 than the corresponding 
Na salts (Ordway Sill Am J (2) 32 155)' 

Solution can be obtained which is perfectly 
clew when 43 aSiO e are present to IK 2 O, if 
there are no impmities present (Ordway ) 

The Iv silicates resemble the Na salts, 
,whicli see for further data 


Potassium hydrogen silicate, 1 vHSi 2 0 6 
Not readily affected by H 2 0, even by treat- 1 
ment at 100° for several hours 
Decomp . by heating with dil HC1 (Morey, 
J Am. Chem. Soo 1914, 36. 222 ) 


Potassium zinc silicate. 

Sol. in IvOH+Aq. (Schindler ) 

K s O, 6ZnO, 4Si0 2 . Sol. in HCl+Aq. (Du- 
bom. O R. 1905, 141. 255 ) 

Slt*0, 9ZnO, 17Si0 2 , Sol. in HCl+Aq. 
(Duboin.) 

Potassium zirconium silicate, K 2 Q, Z 1 O 2 , 
2Si0 2 . ; 

, Decomp. by HCl+Aq (Melliss.) 


Rubidium silicate, RbjSiOj. 

(Kahlenberg, J. phys. Chem. 1893, 2. 82,)/ 


Silver silicate, Ag 2 Si0 2 . 

Decomp. by all acids, sol m NH 4 OH+Aq. 
(Hawkins, Sill Am. J. 139. 311.) 


Sodium silicate, Na 2 SiOj. 

Rapidly decomp. by II 2 0 (Morey, J 
Am. Chem Soc 1914, 36. 224 ) 

Insol in methyl acetate (Naumann 
B. 1909, 42. 3790 ) 

+5, 6, and 8H 2 0. Easily sol. in HsO. 

+9H 2 0. Solubility m J^-N NaOH+ 
Aq. 

100 ccm. of the solution contain 25.56 g. 
Na 2 Si0 3 +9H 2 0 at 17 5.° 

Sp gr. of the solution = 1.129 (Vester- 
berg, C C 1913. 777.) 

an. of a sat. solution of sodium sili- 

.. . J4-N NaCl+Aq contain 3 83 g. 

Na 2 Si0 3 +9H 2 0 at 17 5 0 Sp gr. of solution 
= 115 

100 ccm. of a sat solution of sodium silicate 
in sat. NaCl+Aq contain 20 64 g Na 2 SiO a 
+9H a O at 17 5° (Vesterberg ) 

Na 2 Si 2 0 6 Sol. m H 2 0. 

Slowly decomp by cold H 2 0 (Moiey 
J. Am Cliem, Soc. 1914, 36. 223.) 

Na 4 Si 3 0j 2 . 

Na 2 Si 3 0 7 

Na 2 Si 4 O 0 . Slowly sol mH s O 

+12H s O, 

Above compounds are all more or less 
indefinite 

Water glass a:Na 2 0, ?/Si0 2 +zH 2 0. Sol. 
in H 2 0, but solution is decomposed by all 
•' r cak acids, even C0 2 . 

Fused water glass is but little acted on by 
cold HjO, but when pure, easily dissolves in 
H 2 0 by long boiling (Ordway, Am, J. Sci. 
(2) 32. 337.) 

When the Si0 2 is present m greater propor- 
tion than in Na 2 0, 3Si0 2 , it is very difficult 
to dissolve in II 2 0. 

Na silicate is less easily sol m H 2 0 than 
the corresponding K compound. 

Solubility of water glass in H 2 0 is much 
impahed by erntliy impurities, so that traces 
have great effect in preventing the solubility. 

NH 4 salts decomp. water glass solutions. 
A solution containing 3^% Na 2 SiO a is scarcely 
precipitated by NH 4 C1, but easily by 
NH 4 N0 3 (Fluckingcr ) 

Piecipitatcd by NH 4 OH+Aq as Na 2 SlOa. 

_ Many sodium and potassium salts, espe- 
cially the chlorides and acetates, form precipi- 
tates in solutions of water glass; these pre- 
cipitates are larger the more concentrated 
the solution is, and the gi eater amount of 
Si0 2 it contains. Heatmg hastens the pre- 
cipitation by cldoiides, nitrates, and sul- 
phates, but delays that by acetates. IvOH+ 
Aq does not precipitate. 

Cold sat Na 2 S0 4 +Aq does not precipitate 

heating, but lj>t. anyhvdrous Na 2 S0 4 

J ' " ' 1 . H 2 0 precipitates a hot 


dissolved li 
solution of Na s 


2 pts. 

, 2 Si0 3 . 



SILICATE, ZINC 


NaNOs dissolved m 1 pt H.O precipitate ' 
NasSiOj+Aq of 1 392 sp. gr., NaNOj m 2 
pts HaO when mixed with a solution of 
HasSiOn, as above, if the two aie piesent in 
equal vols , causes no ppt in the cold, but 
solidifies when warmed to 54°, and redis- 
solves on cooling rapidly, but if 2 vols. NaNO a 
+Aq me piesent to I vol. Na s SiO a +Aq, 
the precipitate dees not disappear on cooling. 

If 1 pt NH 4 OH+Aq (0 921 sp gr ) is 
added to 10 pts. Na 2 SiO a +Aq, no ppt foims, 
but by increasing the amt of NH 4 OH+Aq 
to 2 pts , the greater pt of the Na 2 SiO a is 
pptd , but redissolves on heating to 90°, separ- 
ating again on cooling Wien 1 pt NH 4 OH 
+Aci is added to 6-8 pts NasSiOj+Aq 
and heated to 3C°, a clear liquid is formed 
ivhioh sepai ates into two layeis at oidinary 
temp. 

The most sol K, Na, Li, and NH 4 salts 
separate Si0 2 from cone. Na 2 Si0 2 +Aq. 
Most of these salts lose this power by dilu- 
tion, but the NH 4 salts and KSON ketp this 
power until the solution is very dll 1 his is 
especially the case with NH 4 C1 and NH 4 NO s 
Bromine; chlorine, propvl amine, ciecsite, 
phenolo dissolved in glycerine, chloral hy- 
diate, dil albumen solution, and glue solu- 
tion ppt Si0 2 from Na a Si0 3 +Aq; but sugar, 
dextrine, glycerine, uvea, si alkaline solution 
of uiea nitrate, eonune, nicotine, saponme, 
convolvuline, jalappme, and colophomum 
dissolved in KOH+Aq do not ppt SiOj 
(Fluokmgei, Aich Pharm (2) 144. 97 ) 
Alcohol ppts water glass as such from its 
aqueous solution, even when this is very dil . 
but theie is some decomposition, the alcohol 
tendmg to hold m solution a portion of a 
silicate more alkaline than that previously 
dissolved in H 2 0, while the ppt formed con- 
tains more Si0 2 than the original silicate 
Many neutial K or Na salts ppt. watei 
glass as such when added to aqueous solutions 
Like alcohol, these solutions exert a decom- 
posing action, the ppt being always more 
siliceous than the original silicate Na sili- 
cate Melds a larger deposit than K silicate; 
when a silicate of one base is pptd. by a salt 
of the other, both bases enter into the ‘com- 
position of the ppt, and the relative propor- 
tion of Na and K is very neaily the same as in 
the average of the liquids mixed. 

Diffeient salts have very unequal pptg 
power, the acetates and chlorides being parti- 
cularly efficient Heat increases the pptg 
power of the chloiides, sulphates, and ni- 
trates, and dmnnishes that of the acetates 
The alkali acetates are somewhat moie 
efficient than the chlorides, but NaC 2 H a 0 2 
gives only a slight ppt. with Na 2 0, 2 J^Si 0 2 , 
even after some tune. 

NaNOs has but little effect on the more 
alkaline silicates. > 

Na 2 S0 4 has still less power than NaNOs. 
Na 2 CO s lias no pptg powei\ and Na a As0 4 
or NasP0 4 have veiy little effect 


I MHS0 4 , MHCO,, M 2 HP0 4 , M 2 HA&0 4 
ppt SiO«. NH 4 salts also have that effect 

Pptd. water glass, nS mentioned above, is 
much more sol m II 2 0 than ordinary water 
‘glass, and dissolves in H 2 0 without decomp. 
,Pnr numerous further details, see articles by 
'Ordway m Sill Am. J. Sci. vols 32 and 33; 
.also Storer’s Diet. 

Sp gr of water glass solution containing 
,14-15% SiO a , 13-14% Na 2 0, and 70-72% 
HsO is 1 30-1 35 (Hager, Comm, 1883.) 

, Sp. gr of sat. Na 2 SiOu+Aq freshly pre- 
pared at 18° is 1 2600, and 1 litre contams 4 5 
gramme-equivalents J^Na 2 SiO a 
. Sp. gr of sat solution of Na 2 0, 3 4SiO, is 
1 366, and 1 litre contains 3.7 giamme- 
equivalents MfNasO, 3 4 Si 0 2 ) (Kohl- 
.lausch, Z. phys Ch 12. 773 ) 


Sodium zirconium silicate, Na 2 0, Zr0 2 , Si0 2 . 

Decomp by hot H 2 0 or HCl+Aq (Gibbs, 
Pogg. 71. 569.) 

Na 2 0, 8Zr0 2 , Si0 2 +11H 2 0 Docomp by 
H 4 S0 4 (Melliss.) 

Strontium silicate, SrSi0 3 
(Stein. Z. anorg. 1907, 65. 164 ) 
i +H 2 0 Sol in HA (Jordis and Kanter, 
Z. anorg. 1903, 36. 90 ) 

Sr 2 Si0 4 (Stem, Z. anorg 1907, 56. 167 ) 

, 3SrO, Si0 2 . SI sol in H 2 0 Sol in acids. 
KVauqueUn ) 


Thallous silicate, 3TUO, IOSiOj. 

100 pts of a solution of T1 2 0 dissolve 4 17 
ipts SiO a by 24 hours’ boiling. Sol. in HA 
; (Flemming, J. B 1868. 251 ) 

Thorium silicate, T1 i 0 2 , SiO s . 

1 Insol in acids Attacked by KHS0 4 
(Troost and Ouvrard, C. It 106. 255.) 

1 +1J+HA Mm Thorite Decomp, by 
!HC1+Aq 

ThO„, 2 Si 0 2 Insol. in acids or KHS0 4 
(T and O.) 


Yttrium silicate, Y 2 O a , Si0 2 . 

, Attacked by HC1, HNO a , or H 2 S0 4 +Aq 
(Duboin, C It. 107. 99 ) 


jZinc silicate, ZnSiO a . 

(Stein, Z. anorg 1907, 56. 165 ) 

1 Zn 2 Si0 4 Mm Willemile. Gelatinizes 
with HCl+Aq; sol. in KOH+Aq 
: Decomp, by cold sat, citric acid+Aq 
(Bolton, C. N 1881, 43. 34) 

, +H„0 Mm. Calamine. Sol. in HCl+Aq 

with separation of gelatinous Si0 2 , zHA 
Sol. in HC 2 H a 0 2 +Aq, and KOH+Aq 

Insol in NH 4 OH + (NH 4 ) 2 CO a +Aq 
(Brondhorst, Zeit. angew, Ch 1904, 17. 513.) 

‘ ZnO, 3Si0 2 (Borntrdger, Ch Z. 1893, 8. 
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SILICATE, ZIRCONIUM 


Zirconium silicate, Si0 2 , Zr0 2 . 

Min. 7ircon. Insol. m acids, except HjSOj, 
in which it is very slowly and si sol 
3Si0 2 , 2Zr0 2 Mm. Auerbachite. 

“ Silicium oxide,” Si 3 H 2 0 8 . 

(Geuther, J. pr. 96, 430 ) Tins substance 
is identical with silicoforrmc anhydride ac- 
cording to Otto-Graham’s Handb anorgan. 
Chem 7te Aufl 2. 953. 


Siliciuretted hydrogen. 

See Silicon hydride. 
Silicobromoform, IISiBra. 
Fumes on air, decomp by HjO. 


Silicochloroform, HSiCl s . 

Decomp by H a O and alcohol 
Completely miscible with CS 2 , CCU, CHC1 3 , 
CaH f , SiCL, SnCl<, TiCl<, and AsCl, (Ruff, 
B 1905, 38. 2230 ) 


Silicoethane. 

See Silicon hydride. 


Silicofluoroform, SiHF s , 

Deoomp. by H s O. Decomp, by NaOH 
and abs .alcohol with evolution of hydrogen. 
Decomp, by abs. ether. Sol. in toluene. 
(Ruff, B. 1905, 38. 63 ) 


Silicoformic anhydride, 

HjSisOj = (HSiO) 2 0 

Somewhat sol. m II s O. Acids, even eone 
HNOs+Aq, have no action, except HF, which 
dissolves jt easily with evolution of hydrogen. 
Solutions of alkali hydrates, ammonium hy- 
drate, and alkali carbonates -f-Aq also dis- 
solve with evolution of hydrogen. (Ruff and 
WBhler, A. 104. 101.) 

Silicoiodoform, HSilj. 

by HjO. Sol. in CS 2 . (Friedel, 

with CsH t and CS 2 . (Ruff, B. 
1908, 41. 3739 ) 

Silicomethane, SiTI*. 

See Silicon hydride. 


Decomp. 
A. 149. 96.) 
Miscible 


Forms a solution with a little ether, which 
separates into two layers by addition of H 2 0 
or more ether. (Parmentier, C. R 104. 686.) 
(Copaux, Bull Soe Min. 1906, 29. 79 ) 
+32H 2 0. Decomp, by alkali (Asch, Z. 
anorg 1901, 28. 293.) 

+33H 2 0. (Copaux, Bull Soc Mm. 1906, 
29. 79 ) 

Aluminum silicomolybdftte, 2A1 2 0 3 , 3(SiO a , 
12Mo0 3 )+93H 2 0. 

(Copaux, A ch. 1906, (8) 7. 118.) 

Aluminum sodium silicomolybdate, 4(Na 2 0, 
A1 2 0„, 2 Si 0 3 ), Na 2 Mo04+7H 2 0. 

Sol m IICl+Aq. (Thugutt, Z. anorg 
1892, 2. 87.) 

Ammonium silicomolybdate. 

Sol, in H 2 0 (Parmentier, C. R 94. 213 ) 

Barium silicomolybdate, 2BaO, Si0 2 , 12Mo0 3 
+16H 2 0. 

(Copaux, A. oh. 1906, (8) 7. 118.) 

+22H s O Sol. m 4 pts. H 2 0 (Copaux, 
Bull. Soc. Min. 1906, 29. 80.) 

+24H s O. Efflorescent Veiy sol. in H a O, 
(Asch, Z. anorg 1901, 28. 282 ) 

-f-29H 2 0 Efflorescent (Copaux, A. ch. 
1906, (8) 7. 118.) 

Cadmium silicomolybdate, 2CdO, Si0 2 , 
12MoO a -(-22HjO. 

Very unusually sol. in HjO. (Copaux, A. 
oh. 1906, (8) 7. 140.) 

Ctesium silicomolybdate. 

SI. sol. in H 2 0, msol m silioomolybdic 
acid+Aq. 

Calcium silicomolybdate, 2CaO, Si0 2 , 
12MoO,+24H 2 0 

Efflorescent. Very sol. m H 2 0, (Asch, 
Z. anorg. 1901. 28. 282.) 

+26E[ 2 0. (Copaux, A ch. 1906, (8) 7. 118.) 
+3lH 2 0. (Copaux.) 

Chromium silicomolybdate, 2Cr 2 0 8 , 3 (Si 0 2 , 
12MoO a ) +93H 2 0 . 

(Copaux.) 


Silicomethyl chloride, SiH 3 C1. 

Decomp by H 2 0 and by alkalies. (Besson 
and Fournier, C. R. 1909, 148. 556.) 


Silicomethylene chloride, SiH„Cl 2 . 

Decomp, by H a O and by alkalies, 
and Fournier, C, R. 1909, 148. 566.) 


(Besson 


Very easily sol. in H 2 0 and dil acids. 
(Parmentier, C. R. 94. 213 ) 


Cupric silicomolybdate, 2CuO, Si0 2 , 12MoO s 
+31H 2 0. 

Very sol. in H 2 0, (Copaux.) 

Lithium silicomolybdate, 2Li 2 0, Si0 2 , 12MoO s 
+29H 2 0 

Very sol. in H 2 0. (Copaux ) 

Magnesium silicomolybdate, 2MgO, Si0 2 , 
12MoO„+30H 2 O. 

(Asch, Z. anorg. 1901, 28. 282.) 

+31H 2 0 Very efflorescent and sol in 
H a O, (Copaux,) 
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Potassium silicomolybdate, 2K s O, Si0 2 , 
12Mo0 3 +16H 2 0 

EfRoresoent. Very sol. in H 2 0 (Asch, Z 
anorg 1901, ?8. 282.) 

1 SIv a O, SiOo, 12MoO,+14H a O (Asch ) 
Sol m HO with decomp (Copaux ) 

Potassium silver silicomolybdate. K 2 0, 
3Ag 2 0, 2(SiO s , 12Mo0 3 )+14H 2 0, 
+22H a O, +30H 2 O 

Sol. in H 2 0 with decomp Sol unchanged 
in dil mother liquor. (Copaux, 'Bull. Soc. 
Mm 1907, 30. 293.) 

Rubidium silicomolybdate. 

SI. sol in H 2 0, 

Silver silicomolybdate, l,5Ag 2 0, Si0 2 , 
12MoOs+llH a O 
Sol. m cold H 2 0. (Asch.) 

2Ag a O, Si0 2 , 12Mo0 3 +12H 2 0 Decomp 
by boiling H a O Sol m NH 4 OH+Aq. 

4Ag 2 0, SiO s , 12Mo0 3 +15H 2 0 (Asch.) 

Sodium silicomolybdate, 2Na 2 0, Si0 2 , 
12Mo0 3 +14H a O, 

(Copaux ) 

2Na a O, Si0 2| 12Mo0 3 +21H 2 0 Very bo) 
in H s O. Efflorescent. (Asch.) 

+22H a O. (Copaux ) 

1 5Na s O, Si0 2 , 12 MoO»+ 17H 2 0. (Asch.) 
3Na a O, 2 (Si0 2 , 12Mo 0 3 )+17H 2 0 (Co- 

Strontium silicomolybdate, 2SiO, Si0 2 , 
12MoO s +26H a O, 

(Copaux.) 

Zinc silicomolybdate, 2ZnO, Si0 2 , 12Mo0 3 + 
31H 2 0, 

Extremely sol. in H 2 0 (Copaux ) 

Silicon, Si. 

Amorphous. Insol, m H 2 0 Sol. before 
igniting m cold HF. Insol. in other mineral 
acids and aqua regia. Sol. in cone. KOH+Aq. 
When amorphous Si is ignited, it becomes 
insol. in HF and KOH+ Aq. 

Amorphous Si is sol. in aqua regia and in 
a mixture of HN0 3 and HF (Vigouroux- 
Moissan, C R. 1895, 120. 367.) 

Insol. in liquid C0 2 , (Buchner. Z. phys 
Ch 1906. 54. 674 ) 

Insol. m liquid NH 3 . (Gore, Am. Ch J. 
1898, 20. 830 ) 

Graphitic. Sol. in HNO„+HF. (Ber- 
zelius, A 49. 247.) 

Crystalline Insol. in all aoids, except a 
mixture of HF and HNO b . Sol. in moderately 
cone. KOH+Aq even when cold. (Deville ) 
Although it has been generally understood 
that crystallized Si is not attacked by HF, 
it is now found that this applies only to HF+ 


Aq. Gaseous HF readily attacks cryst Si. 
(Newth, C. N. 1896, 72. 287 ) 

Si cryst. from Ag ffi incompletely sol. in 
HF _ According to the temp, to which the 
Ag Si mixture has been heated, the following 
percentages of Si are dissolved in HF: 970°, 
68.02%; 1150°, 27.66%; 1250°, 19%; 1470°, 
16%. (Moissan and Siemens, C. R. 1904, 
138. 657, 1300.) 

Insol m liquid NH 3 . (Goie, Am. Ch. J. 
1898, 20. 830.) 

Silicon amide, Si(NH 2 ) 4 . 

Unstable, decomp, by H 2 0 and partially 
decomp, by HN0 3 ; sol. m most organic sol- 
vents (Lengfeld, Am. Ch J. 1899, 21. 531.) 

Decomp by H 2 0; insol m liquid NH 3 . 
(Vigouroux, C. R 1903, 136. 1670 ) 

Silicon inboride, SiB t 
Slowly attacked by HNOs Decomp, by 
hot cone HSO 4 or fused KOH. (Moissan, 
C R. 1900, 131. 142.) 

Silicon Aexaboride, SiB„. 

Readily attacked by HNOs. Slowly de- 
oomp by hot cone H 2 S0 4 Not attacked by 
fused KOH. (Moissan, C. R 1900, 131. 142.) 

Silicon inbromide, Si 2 Br 8 . 

Decomp, by KOH+Aq (Friedel and 
Ladenburg, A. 203. 263 ) 

HSiBrs Bee Silicobromoform. 

Silicon ieimbromlde, SiBr 4 . 

Rapidly decomp, by H 2 0; decomp, in sev- 
eral days by H 2 S0 4 . (Friedel and Ladenburg, 

A. 147. 362 ) 

Silicon bromide, Si 3 Br 3 . 

(Besson, C R 1910, 161. 1056 ) 

ShBr 10 . (Besson.) 

Disilicon hydrogen pentabremide, HSi 2 Bris or 
Si a Br, (?) 

Decomp by H s O (Mahn, Zeit. Chem. (2) 
6. 279.) 

Silicon iefrabromide ammonia, SiBr 4 , 6NH S . 
Decomp, by HO. (Lay, Dissert 1910.) 
SiBr 4 , 7NH 3 Decomp, by H a O. (Besson, 
C. R. 110. 240 ) 

Silicon bromoiodide, SiIBr 3 
Decomp by H a O. Sol in CS 2 . (Friedel, 

B. 2. 60 ) 

SiBr 2 I 2 . As above. (F.) 

SiBiIj, As above (F ) 

Silicon bromosulphide, SiSBr 2 . 

Deeomp m moist air. Violently deeomp, 
by HO. Sol in CSa and other organic sol- 
vents (Blix, B 1903, 36. 4218.) 
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Silicon carbide, SiC. 

Very & table, insol m II 2 SO , and UNO?; 
sol, m fused KOH atf rod heat (Moissan, 
Bull, Hoe 1801,(3)11.097) 

Crysfc, modification. Insol. in acids; sol 
in fus ’d alkalies, (Moissan, C. R. 1893, 117. 

Insol in all acids, sol. in molten alkalies 
(Muhlhaeuser, Z nnorg 1804, 5. 11(1.) 

Sec Silundum. 


Silicon chloroiodide, S1CI3I. 

Decomp, by H 2 0 (Bpsson, C R. 112. 611 ) 
S1CIJ3. As above. (B.) 

81CII3 As above (B ) 

Silver chloroiodide ammonia, 2SiCl 3 I, 11NH 3 , 
(Besson ) 

SiClJa, 8NH, 


Silicon subcbloride, SiCL (?). 

Decomp by HaO (Troost and Haute- 
femlle, A. ch (5) 7. 463 ) 

Silicon trichloride, Si_.Cc,. 

Decomp bv HjO and alkalies. (Troost and 
Hauteieuille, A ch (5) 7. 459 ) 

R1HCI3. See Silicochloroform. 


Silicon chloromtride, SijN«Cla 
(Sclnitzenberger, C R, 92 1508.) 

Silicon chloiosulphide, SiaClaSa 
Decomp, violently by H 2 0. Sol, in CCb. 
(Besson, C. R 113. 1040.) 

SiSClj. Violently decomp, by H 2 0; sol m 
,CS 2 (Blix, B 1903, 36. 4223.) 


Silicon tetrachloride, SiCl,, 
Dceomp by H 2 Q and alcohol. 


Silicon difluoride, SLF 2 (?) 

[ Decomp, by HjO or NH4OH +Aq, (Troost 
and Hautefeuille, A oh (6) 7. 464 ) 


Silicon ort ich I or ide, Si 3 Cls 
“Perclilorsilicopropane.” Decomp. by H.O. 
(Gatterinann, B 1894, 27. 1947.) 

Silicon chloride, S14CI10. 

(Besson, C. R. 1609. 149. 36.) 

SuCl 2 . “Perchlorsilioobutane." Deoomp. 
byHjO Fumes in the ah (Besson.) 

SisClu. ''Pereklorsilicohexane.” Decomp 
by H 2 0 (Besson, C. R. 1909, 148. 841.) 

Silicon trichloride ammonia, S13CI0, 5NH3 
Slowly decomp by H.O (Besson, C. R. 
110. 516.) 

Silicon tetrachloride ammonia, R1CI4, 0NH a . 
Decomp, by II 2 0 (Persoz, A ch. 44. 319.) 

Silicon tetrachloride hydrazine, SiCL, 4N.II 4 . 

Kxtuimelv hygtoscipic and quickly de- 
comp by H 2 0. (Lay, Dissert 1910.) 

Silicon chlorobromide, SiCl 3 Br 
Decoinp by H 2 0, (Fnedel and Ladon- 
burg.A 145. 187 ) 

SiCljBij. As above (Fnedel and Laden- 
burg.) 

SiBisCl. Decomp bv H 2 0. (Reynolds, 
Chem. Son. 51, 590 ) 

Sdicon chlorobromide ammonia, 2SiCljBr, 
llNHa 

Deo imp by H.O, (Besson, C.R. 112. 788.) 
SiCl.Br., 5NHs, As above (B.) 

2SiClBr», llNHs. As above (B.) 


Silicon tetiofluoride, S1F4 
Abundantly absoibed by HaO with decomp 
100 pts HaO absorb 140.6 pts. S1F4 m 24 
hours (Berzelius); 124.1 pta SiF 4 in 24 hours 
(Davy) 

■ Absorbed abundantly by HNO s +Aq 
(Kulilmann, A 39. 319 ) 

Absorbed abundantly by alcohol, without 
separation of bilicic acid, if the alcohol con- 
' tarns less than 8% of water. 

1 Sol. in couc. IIF+Aq Absorbed by ether 
'SI sol. in naptha, and oil of turpentine, 

Silicon hydrogen fluoride, H1S1F0, 

See Fluosilicic acid. 


Silicon fluonde with MF. 
See Fluosilicate, M. 


Silicon fluoride ammonia, S1F4, 2NH 3 . 
1, Decomp by HaO. (Davy.) 


Silicon hydride, SiH 4 

! Insol m HaO Decomp by KOH+Aq. 
(Not changed by NH 4 OH-f-Aq, HaS0 4 +Aq, 
,or HCl+Aq 

1 SiaPIa. “ Sihcoacotylene ” 

‘ Sol m 20% NaOH+Aq. with evolution 
1 of H (Bradlev, C N. 1900, 82. 149 ) 

SiaH« "Sihcoethane ” (Lebeau, C. R. 
1909, 148. 44) 

SI. sol. m HaO. Best solvent is ethyl 
oithosilicate. (Moissan, Bull Soc, 1903, 
.(2) 29. 443 ) 


Silicon chlorohydrosulphide, SiCLSII. 

Decomp by HaO or alcohol. (Pieire, A. ch. 
(3) 24. 286.) 


.Silicon nitrogen hydride, SiHN. 

Decomp. by HaO and NaOH. (Ruff, B. 
, 1905, 38. 2241.) 
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Silicon hydroxide, SiO», &H a O. 

Sea Silicic acid. 

Si 2 H s 04 . See Silicooxalic acid. 

SuHsOa See Sihcoformic anhydride. 
S14H4O8 See Silicone. 

Silicon ltnide, (Si(NIl) a . 

Decomp, by H a O (Vigouroux, C II 
1903, 136. 1671 ) 

Silicondwrude, Si(NH) a . 

Decomp, by H a O with evolution of much 
heat. (Blix, B. 1903, 36. 4224) 

Sihcon imide hydrochloride, Si(NH a ) a , 2HC1. 

llather stable in an. (Blix, B. 1903, 36. 
4225 ) 

Silicon diiodide, Sil a . 

Insol m CS a . CHCL, C«H„, and S1CI4. 
(Fncdel and Ladenbuig, A. 203. 247 ) 

Silicon iniodide, Si a I a 
Decomp, with H a O even at 0° 

100 pts. CS a dissolve 10 pts Si a I 0 at 19°; 
20 pts. Sulo at 27°. (Fiiedel and Ladenburg, 
Bull Soc (2) 12. 92 ) 

HSila See Silicoiodoform. 

Sihcon ieiraiodide, S 1 I 4 . 

Decomp by H a O. Acts on alcohol and] 
ether. 

1 pt. CS 2 dissolves 2 2 pts S1I4 at 27° 
(Fnedel, A. 149. 90.) 

Silicon nitride, SiN. 

Paitially decomp, by boiling with cone 
HsSOj. 

Not attacked by dll. acids with the excep- 
tion of HF, Decomp by HF 
Partially decomp by boding with alkalies + 
Aq (Weiss, Z, anorg 1010, 66. 89.) 

Si a N 3 . Partially decomp by boibng with 
cone H a SO„. 

Not attacked by dil. acids with the ex- 
ception of HF. Decomp byHF. 

Partially decomp by boiling with alkalies+ 
Aq (Weiss, Z anorg. 1910, 66. 89 ) 

SisN 4 , Not attacked by H a O. 

Partially decomp. by boiling with cone 
H a S0 4 . 

Not attacked by dil acids with the excep- 
tion of HF Decomp. by HF. 

Partially decomp by boiling with alkahes+ 
Aq (Weiss, Z anorg 1910, 66. 89.) 

Silicon nitrimide, Si 2 N s H. 

“Silicam ” 

Sol in HF, and rapidly in KOII+Ao. 
(Schutzenberger, C. R. 92. 1508.) 

Decomp. by cold, more rapidly by hot H a O 
and much more rapidly by alkalies. Sol. in 
HF+Aq Not attacked by HNOa Decomp 
by cone. H a S0 4 . '(Lay, Dissert. 1910.) ■ 


Not decomposed by H a O. 

Sol in hot alkalies+Aq with decomp. 
(Blix, B. 1903, 36. 4237.) 

Sihcon snioxide, Si 3 0« 

(Homgsclnnid, M 1900, 30. 509 ) 

Silicon monoxide, SiO. 

Much less easily sol. in HF+Aq but more 
easily sol m alkalies +Aq than SiO a . (Potter, 
C. C. 1907, II 1952.) 

Silicon dioxide, SiO« 

See also Silicic acid. 

(a) Crystalline Mm. Quartz, Tndymte 
Insol m H a O, and acids, except HF 

SI. sol. m boiling K a COs+Aq, and KOH+ 
Aq, see below. 

Insol. in cold KOH+Aq; extremely slowly 
sol in boiling KOH + Aq ( Fuchs ) 

Sol. in HF with foimation of SiF, and H a O 
Insol in sugai+Aq, contrary to asseition 
of Veideil and liissler. (Petzholdt, J pr. 
60. 308) 

(b) Amorphous Min Opal, etc 
Insql. in H a O, and acids except IIF. 

100 pts H a O contaimng CO a dissolve 
0 078 pt amorphous SiO> (Mnsehke); 0 0136 
pt (Struckmann) 

100 pts. cold IICl+Aq of 1 088 sp. gr dis- 
solve 0 017 pt S 1 O 2 (Struckmann.) 100 
pts HCl+Aq of 1.115 sp gi dissolve in the 
cold 0 009 pt SiO a , and 0.018 pt. on boiling 
100 pts. NH 4 OH+Aq (contaimng 10% NH S ) 
dissolve 0 017 pt. quartz and 0 38 pt ignited 
SiO a (Pnbiain, Z anal 6. 119 ) 

Sol, in boiling K,C0 3 01 NajCO a +Aq, 
separating out on cooling as a gelatinous 
mass. (Pfaff, Sohw J 29. 383 ) The differ- 
ent torms of SiO> have different degrees of 
solubility 111 K a C0 3 +Aq Unigmted amor- 
phous SiO a from S 1 F 4 dissolves most readily, 
then come opal, ignited amorphous SiO s , 
fused SiO a , and tndymite, quartz powder is 
the most difficultly soluble (Rose ) A 
similar behaviour is shoun to KOH+Aq 
Opal is much moio sol in KOH+Aq than 
quartz, and hyalite is the least sol. of the 
varieties of opal. (Fuchs ) 

Opal is easily sol m KOH+Aq, even after 
ignition (Schaffgotscli, Pogg 08. 147.) 

Rammelsberg (Pogg 112 177) made the 
following experiments on the solubility of 
SiOj in KOH+Aq The KOH+Aq used con- 
tained 1 pt. KOH to 3 pts II»0. 1 pt of 
the powdered mineral was boiled half an hour 
in a silver dish with such an amount of the 
KOH+Aq that 20 pts KOH weie present 
7.75% of milky white quartz was dissolved 
by repeating the above process three times. 

12 8-15% of gray hornstono was dissolved 
by twice boiling, 2 43% of moderately finely 

g owdered agate of 2.661 sp. gr was dissolved 
y once boiling, 9 7% of unigmted hyalite 
remained undissolved after tlmca boiling; 
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21% of ignited hyalite remained undissolved 
after thrice boiling; 7.21% of semi-opal of 
2.101 sp. gr. lemabted undissolved after 
thrice boiling; 18,5-19 2% of impure semi- 
opal of 2.101 sp, gr. remained undissolved 
after tlnice boiling, 79.9% of ohalcedony of 

2.624 sp. gr. remained undissolved after 
thrice boiling; 6.12% of chalcedony of 2 567 
sp gr remained undissolved after fourth 
boiling; 14.4% chrysophrase of 2 623 sp. 
gr. remained undissolved after once boiling; 
49.41% of chrysophrase of 2.635 sp gr. re- 
mained undissolved after thrice boiling, 
6 62% of flint of 2.606 sp. gr. lemained un- 
dissolved after twice boiling; 38.1% of fire- 
opal of 2 625 sp. gr remained undissolved 
after fourth boiling; 26.6% of fire-opal of 

2.625 sp. gi. remained undissolved after 
fifth boiling, 

Insol, in liquid C0 2 (Btlclmer, Z phys 
Ch. 1900, 64. 674 ) 

Insol. m acetone (Naumann, B. 1904, 
37. 4329.) 

The solubility of crystals of quartz oil 
different faces m HP has been determined 
by Lebrun. (Belg Acnd. Bull. 1913, 953.) 

Silicon thorium oxide. 

See Silicate, thorium. 

Silicon zirconium oxide. 

See Silicate, zirconium. 


Silicon oxychloride, Si 2 OCl s . 

Decomp, by HjO and alcohol Miscible 
with CS 2 , SiCl,, CCL, CHCls, or ether. 
(Friedel and Ladenburg, A 147. 355.) 
Si 4 O 3 Cl 10 ; SiACl,, SisOiuClu; (Si 2 O s Cl s )». 
ShOjCh. Sol. m above oxychlorides. 
(Tioost and Hautefeuille, Bull Soo. (2) 36. 
360) 


Silicon oxyfluorhydrin, Si 2 Oap^' 

(Landolt, A. Suppl. 4. 27.) 

Silicon selemde, SiSe 3 . 

Decomp, by H a O or KOH+Aq. (Sabatier, 
C. R. 113. 132.) 


Silicon sulphide, SiS 2 

Sol. in H 2 0 with decomp. Acts on alcohol 
or ether in the cold. (Fremy, A. eh. (3) 38. 
314.) 

SiS. Decomp, by H 2 0; easily sol. in dil. 
alkalies. (Schiitzenberger, Bull. Soc. (2) 38. 


Silicon sulphodiamide, SiS(NH 2 )j. 

Slowly decomp, in the air. Insol. in cold 
liquid NH», (Blix, B 1903, 36. 4219.) 


Silicon sulphobromide. 

See Silicon bromosulphide. 


Silicon sulphochloride. 

See Silicon chlorosulphide. 

Sihcon sulphourea, SiS(NH 2 ) 2 
Slowly dccomp m air 
Decomp, by H 2 0 

Insol. m cold liquid NH 3 . (Blix, B. 1903, 
36. 4219.) 


Silicone, Si 4 H 4 0 3 . 

Insol. m H 2 0, but gives off hydrogen when 
warmed therewith. Not attacked by chlorine 
itne oi sulphuric acids even on heating, 
_ ... is gradually sol in HF, Decomp by 
alkalies, even by the most dil. NH 4 OH+Aq, 
with greatest violence and evolution of heat 
and hydrogen gas Insol. in alcohol, SiC] 4 , 
PCI 3 , or CS 2 . (Wohler. A 127. 257.) 

H 3 Si 3 0 2 . Decomp, by H a O and by dil. 
acids. Violently decomp by fuming HNO s . 
Not attacked by cone H 2 S0 4 , Very slowly 
decomp by cone HC1, rapidly by alkalies -f 
Aq and by pyridine (Honigschmid, M. 
' — ,30. 509) 

sol in H a O, alcohol. SiCl 4 , PC1 3 , and 
Not attacked by acids except HF. 
(Donath and Liesner, C. C 1909, II 1707.). 

H 12 Siio0 8 . Scarcely attacked by acids, 
but easily deeomp. by hot H a O, NaOH-fAq 
etc. but not by NH 4 OH-(-Aq (Kolb, Z. 
anorg. 1909, 64, 353.) 

HioSiioOs (Kolb.) 

HjSiaOi, As HijSimOa. (Kolb) 


Silicomcsoxalic acid, Si(OH) 2 (SiO.OH) 2 
Insol. m cold H a O, deodmp by hot H a O 
(Gattermann, B. 1899, 32. 1116 ) 


Silicooxalic acid, Si 2 H a 0 4 =Si 2 0 2 (0H) 2 . 

Decomp by bases with evolution of hydro- 
gen. Takes up HNO s to form compound, 
but not HCI or H 2 SO< (Troost and Haute- 
feuille, A. eh (5) 7. 463 ) 

Silicophosphoric acid, SiO a , P 2 O s . 

Slowly decomp, by H 2 0, TJnohanged by 
alcohol Exists also m two modifications 
which are not attacked by H 2 0 (Haute- 
femlle and Margottet. C. R, 99. 789 ) 

, Si0 2 , 2P a 0a+4H 2 0, Deeomp. by moist 
air. Sol in H 2 0 at 0°, but deeomp by warm- 
ing to ordinary temp. (Hautefeuille and 
Margottet, G R. 104. 56.) 

Calcium siheophosphate. 

See Phosphate silicate, calcium. 


Silicostannic acid. 

Calcium silicostannate, Ca(Si,Sn)O s . 

Not attacked by acids, KHSOi, or alkalies 
+Aq. (Bourgeois, Bull. Soe (2) 47. 297 ) 
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Silicodecitungstic acid, HaWioSiO a5 + 
3H 2 0=4H 2 0, SiO a , 10 WO s + 3H 2 O. 
Sometimes sol m H a O, but usually sep- 
arates out gelatinous silica. (Mangnac, A. 
oil (4) 3. 65 ) 

See also Silicoduodeatungstic acid. 

Ammonium silicodea tungstate, 
(NHi)sW 10 SiO 80 -l-8H a O 
Sol in 45 pts. H 2 0 at 18° Very sol in 
hot HsO (Marignao, A oh. (4) 3. 59.) 
(NHi)oH a W loSxOao -f 9H a O. (Marignao.) 


Aluminum silicotungstate, Al 4 Hi a (SiW la O,.)s 
+75H 2 0. 

Not dehquescont; « veiy sol - in H a O. 
(Marignao). 

Al 4 (SiWi a O <0 )3+60H 2 O (Wyrouboff 
Chem. Soc. 1897, 72, (2) 174.) 

+87H„0. (Wyiouboff) 

+93H a O. Very efflorescent. (Wyrouboff.) 


Aluminum ammonium ■ — — , 

Al 4 (NH 1 ) ls (SiW la 0 43 ) a H-75H 2 0. 
Sol m H 2 0 (Marignao ) 


Ammonium potassium , 

(NH 4 ) 3 K 4 HSiWio03o-|-15H 2 0. 

(Marignao.) 


Ammonium , basic, (NII 4 ) 4 SiWi 2 0 4 o 

4NH 4 OH + 14H 2 0 

(Wyrouboff, Chem. Soc. 1897, 72. (2) 174.) 


.Barium , Ba 4 SiWioO a »+22H 2 0 

Precipitate. Insol m H a O. (Marignao ) 

Potassium , KsSiWio03j-|-17HsO. 

Sol. in H a O (Marignao ) 
K 4 H 4 SiWioO,i+8H 2 0. Sol in H a O. 
(Marignao.) 


Ammomum , (NH 4 ) s SiW 12 0 42 -l-16H a O. 

Very sol. m hot H a O. (Mangnac, A. ch. 
(4) 3. 17.) 

(NH 4 ) 4 H 4 SiW 12 O 42 +0H s O. Less soluble in 
H 2 0 than the preceding salt. (Mangnac.) 

(NH 4 ) 4 SiW 12 0 4 o-i-8H a O. (Wyrouboff, 
Chem. Soc. 1897, 72. (2) 174.) 


Potassium — — silicotungstate (?), 
K 8 SiWn0,»-t-14H 2 0. 
K 4 H 4 SiWhOj9+10HjO. (Marignao.) 

Silver — 1 — , Ag s WiaSi036+3H 2 0 
Not appreciably sol. m cold H 2 0. (Marig- 
nac, A, oh. (4) 3. 65 ) 


Silicotungstic acid or Silicoduodect- 
tungstic acid, H8S1W1JO42. 

(H^iWioOio, aocordmg to Copaux. (Bull. 
Soc. 1908, (4) 3. 101.) 

+20H 2 0 Sol in H a O; very sol. m alcohol; 
behaves with ether as the acid with 22H 2 0 
(Marignao. A. oh, (4) 3. 10.) 

+22H a O, Solubility; as acid with 29H a O. 

100 pts, deliquesce with 13 pts ether. To 
this mixture 20-25 pts of ether can be added, 
but a further quantity no longer mixes with, 
but floats above the mixture. Ethel eal solu- 
tion is miscible with H 2 0. Ether is taken up 
by a saturated aqueous solution with evolu- 
tion of heat, until the volume has become 
doubled; more ether floats on the mixture. 
Bv waiming the latter a liquid separates out 
which forms a layer between the two origmal 
layers. Alcoholic solution of the acid mixes 
with an equal vol of ether, but on adding 
more ether a cone, ethereal solution separates 
as a syrupy layei (Mangnac, A. oh. (4) 3. 
3. 10.) 

+29H 2 0. Efflorescent. Sol in H a O. Sat- 
urated solution at 18° contains 1 pt. crystal- 
lized acid to 0 104 pt H 2 0, and has 2.843 sp. 
gr Melts m crystal H 2 0. Easily sol m 
absolute alcohol and anhydrous ether 

+*H a O. (Dreohsel, B. 1887, 20. 1452.) 


Barium , Ba 2 H 4 SiWi a O a2 +14H a O, 

Sol m H a O. 

+22H a O. Gradually efflorescent. (Mai'ig- 
nao.) 

Sol in cold H a O, 1 0 7 pts. (Copaux, Bull. 
Soc. Min. 1906, 29. 80.) 

Sol. in 4 pts. cold H a O. (Wyrouboff, Bull 
Soc Min. 1896, 19. 278.) 

Ba 4 SiWi 2 0 4a +27H 2 0 Nearly insol. in 
cold, si sol in hot H 2 0. (Marignao.) 

Ba 2 SiW i 2 0 4 » + 16H a O. (Wyrouboff.) 


Barium potassium , Ba 2 K 2 SiWi a 0 4 o+ 

17H a O 

(Wyrouboff, Chem Soc 1897, 72. (2) 176.) 


Barium sodium , NaiBaaSiWnChs-b 

28H,0. 

H 2 0 gradually dissolves out sodium silico- 
tungstate 


Cadmium , Cd a SiWi 2 O 40 -l-23H a O l and 

+27H 2 0 

(Wyrouboff.) 

4CdO, 3 (Si 0 2 , 12W0 5 )+4H a O. (Wyrou- 
boff.) 

Caesium , Cs a SiWi a 0 42 . 

100 pts. H a O dissolve only 0 005 pt at 20°; 
0.52 pt. at 100°. 

Completely insol. in alcohol, and HCl+Aq. 
Somewhat sol. in dil NH 4 OH+Aq (Godef- 
froy, B. 9. 1363.) 

Cadmium hydrogen , 2Cd 2 SiW 12 0 4 o, 

H 4 SiW 1 j0 4 o +42H a O . 

(Wyrouboff.) 
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Calcium silicotungstate, CasH,SiWi 2 0 42 -|- 
20HjO 

Not deliquescent. ''Extremely easily sol 1 
in H a O (Marignac.) 

C;uSiW, 2 Oi«+ IH, 21 and 27IIA (Wyrou- 
boil.) 

Calcium silicotungstate nitrate, Ca 2 SiW 22 0 4 o, 
Cat NO s ) a + 15H 2 0. 

(Wyiouboff.) 

Cexous , Ce i SiW la O J0 +27H a O. 

(Wvrouboff ) 

CejSiW 12 0 4 o, CeHjvSiWnO . 0 +34H a O 
(Wyrouboff.) 

Chromium — — , Cr 4 ( Si Wi s O 40 ) a + GO, 87 and 
!)3H a O. 

(Wyroubuff ) 

Cupric , Cu a Si\V] jO 40 +18, 27 and 29H 2 0. 

Very effloiesceut (Wyrouboff ) 

Didymium , Di 2 SiWi 2 0 43 -|-2G and 27H a O. 

(Wvrouboff ) 

Di s ’SiW,Ao, DiH a Si\V ia O,»+34U a O 
(Wyrouboff ) 

Gallium , Gu4(SilVi a O,o) 3 +GO, 87, and 

03H a O 

(Wyrouboff.) 

Glucinum , Gl 4 (SiWi«0 4 (,) 3 -|-45, 87 and 

93II a O 
(Wyiouboff ) 

Indium ■, In/L, H a O, 2(SiO a , 12W0 3 ) + 

40H a O, 

(Wyiouboff.) 

2In 2 0 3 , 3fSi() a , 12W0 3 )+G3 and 93H.O 
(Wyrouboff ) 

Iron Ifernc) , Fp 4 (SiWi 2 0 4 o) 3 +60 and 

93H«0, 

tWyrouboff.) 


Lanthanum , La»SiWnO«+27H a O. 

Efflorescent (Wyrouboff.) 


Lead ■, basic, Pb 2 SiW, 2 0 4 o, 2PbO+20H a O 

SI. sol. in H a O, (Wyrouboff.) 


Mercurous silicotungstate, basic, 
Hg 4 SiW 12 0 4 o, 2Hg 2 0+5II 2 0 
Insol in H a O. Insol in dil. HNO a Slowly 
sol m cone, waim HNOs tWyrouboff ) 

Mercurous Hg 3 SiWi 2 0 4 2 

Insol, m H a O. Scarcely so), m dil, HNO s + 
Aq (Mangnao, A eh (4) 3. 43 ) 


Mercuric — • — •, HgjSiWioO^+loHoO. 

Very sol m H a O Solution decomp, on 
boiling (Wyiouboff ) 

Potassium , basic, K 4 SiWi 2 O 40 , 4KOH+ 

12H a O 

1 pt. is sol m 10 pts. H a O at 18°. (Wyi'ou- 
boff ) 


Potassium , KsSiW !2 0 42 -|-14H 2 0. 

Sol m 10 pts H a O at 18°, and less than 
3 pts at 100°. (Maiignac ) 

+20H a O. Much lesH sol m cold than hot 
H 2 0 Extremely sol m hot H a O More sol 
than above comp (Marignac ) 

K jH jSi W i a 0 4a + 7H a O Solubihty as pre- 
ceding salt 

KJI iSiWu0 4a + 16H a O Sol. in 3 pts. H a O 
at 20° 

Ix 3 Hm( SiW la O ta ) 2 +25H a O Decomp by 

dissolvmg m H a O (Maiignac ) 

K 4 Si\Vi 2 0 d+ 6 and 15H a O (Wyi'ouboff ) 
K 4 SiW ia 0 4 o, K a H a SiW, a O 40 + 29H,0 
(Wyrouboff.) 


Rubidium , Rb s SiWi a 0 4a 

Sol. m 146-150 pts H a O at 20° and mJ.9-20 
pts at 100° Insol m alcohol; difficultly sol. 
m >■ i < ’ f- v , ■ ’ easily in ammonia- 

eal 1 ■ ■ 9. 1363.) 

' 1 ■ .■ (Wyrouboff ) 

Rb 4 SiW ia 0 4 », Rb a H 3 SiW,o0 40 +22H a O 
(Wyrouboff ) 


Silver , Ag 4 H 4 SiWi 2 0 42 +7II 2 0. 

'?ry si sol m H a O; sol in dil, HN0 3 + 
(Marignac.) 

, sol in H«0 (Wyrouboff ) 


Sodium , basic, Na 4 SiW u O 40 , 4NaOH+ 

5H«0. 

(Wyrouboff.) 


Lead , Pb a Si\V la 0 4 o+21 H a O. 

Sol. in H 2 0. (Wyiouboff.) 

Lithium •, Li a O, Si0 2 , 12W0 3 + 14 and 

24H a O 

(Wyrouboff.) 

Magnesium Mg 2 H 4 SiW I2 0 4a -|-lGH 2 0. 

Stable on the air (Marignac.) 


Sodium , Na 3 SiWx 2 0 42 -l-7H 2 0 

The saturated solution at 19° contains 0,21 
it. H a O to 1 pt of the salt dried at 100°, and 
ns sp. gr.=3.05 (Marignac.) 
Na 4 H 4 SiWj 2 0 4a +llH a 0 Stable on air. 
+18H a O Efflorescent. (Marignac ) 
Na 2 H 6 SiW l2 0 4 »+14H a 0. Decomp by dis- 
solving in T T n ; 

Na 4 SiW < ■ ■ . I ■ (Wyrou- 

boff.) 
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Sodium sllicotungstate nitrate, 

3Na4H 4 SiW 12 0«, 4NaN0 a +39H 2 0. 
Slightly dehquescent. (Marignac ) 

Strontium , Sr 2 SiWi 2 0 4 o+16, 17, 23 and 

27H a O. 

(Wyrouboff ) 

Thallium , T1 2 H 2 SiW 12 0 4(1 -!-9H 2 0. 

(Wyiouboff.) 

Thorium , basic. , 

Insol. in H 2 0. (Wyrouboff.) 

Thorium , Th 2 SiWi 2 0 4 o+27H 2 0. 

Very sol in H 2 0 (Wyrouboff ) 
Th 2 SiW 12 0 4 o, 2H 4 SiWio0 4 o+46HjO. 
(Wyrouboff.) 

Uranium . 

Thirteen salts are described by Wyrouboff. 
Uranyl . 

Seven salts are described by Wyrouboff. 

Zinc , Zn 2 SiWi 2 O 40 +18, 27 and 29H 2 0. 

(Wyrouboff ) 

Silicovanadiomolybdic acid. 

Ammonium silicovanadiomolybdate, 

3(NH 4 ) 2 0, Si0 2 , V 2 Oj, 9 Mo 0 3 +20H 2 0. 
Sp gr. of sat. solution containing 0 32016 g. 
salt in 1 ocm. at 18° =121322. (Fnedheim, 
B. 1900, 33. 1624 ) 

3(NH 4 ) 2 0, Si0 2 , V 2 O e , 10MoO 8 +21H 2 O. 
Sp, gr. of sat. solution containing 0.35026 g. 
of salt m 1 com at 18° = 1.25276. (Fried- 

e 3(NH 4 ) 2 0, V 2 O s , Si0 2 , 11 MoO,+ 27H„0. 
Sp. gr. of sat. solution contauung 0.38086 g 
salt in l com. at 18° = 1.29266. (Friedheim ) 
3(NH 4 ) 2 0, V 2 O t , Si0 2 , 16 MoO s + 24H 2 0. 
Sp. gr of sat. solution contauung 0 48997 g. 
salt m 1 ocm at 18° = 1.43761 (Fnedheim ) 

Ammonium potassium , (NH 4 ) 2 0, 2K 2 0, 

SiO a , V 2 0 { , 9 MoO,+20H 2 O. 

Sp. gr. of sat solution containing 0.24021 
g. salt m 1 ccm. at 18° = 1 17031. (Fned- 

(NH 4 ) 2 0, 2K 2 0, Si0 2 , V 2 0„, IOM0O3+ 
21H 2 0. Sp. gr of sat. solution contain- 
ing 0.25914 g. salt in 1 ccm at 18° =1.19184. 
(Fnedheim ) 

(NH 4 ) 2 0, 2K 2 0, Si0 2 , V 2 05 ( 11 MoO,+ 
12H 2 0. Sp. gr of sat. solution contain- 
ing 0.27914 g. salt in 1 ccm. at 18° =1.21378. 
(Fnedheim.) 

Ammonium zinc , 4(NH 4 ) 2 0, 2ZnO, 

2Si0 2 , 3V 2 0 6j 18Mo0 8 +15H 2 0. 

SI sol. in H 2 0. (Blum, Dissert. 1904.) 


Silicovanadiotungstic acid. 

Ammonium silicovanadfotungstate, 3(NH 4 ) 2 0, 
Si0 2 , V 2 O t , 9W0 j+24H 2 0. 

Can be cryst. from H 2 0 (Friedheim, B. 
1902, 35. 3244.) 

(NH 4 ) 8 SiV 2 W 10 O40-b2lH 2 O 1 cc. of sat. 

solution m H 2 0 at 17.5° contains 0.6652 g. 
of the hydrated salt Sp. gr. of this solution = 
1.4605. Decomp, by cone, acid and alkali. 
(Fnedheim.) 

Ammonium barium potassium , 

(NH 4 ) 2 K 2 BaSiv 2 Wj 0 O 4 0-)-25H 2 O. 

SI. sol. in HjO. Deoomp. by cone, acids 
and alkalies. (Friedheim.) 

Ammonium potassium , 

(NH 4 )I^SiV s Wio0 40 +23H s O. 

1 ccm. of eat. solution at 17.5° contains 
0.5072 g, of the salt Sp. gr. of the solution 
at 20° =13462. Can be eryst from H 2 0. 
Decomp, by cone, acids and alkalies. (Fried- 
heim.) 

Barium , BajSiV 2 Wi«0 4 o-)-28H 2 0. 

1 ccm. of the sat solution in H s O at 17.5° 
contains 0 0384 g of the salt Sp. gr. of the 
solution = 1 0307. Decomp, by cone, aoids 
and alkalies (Friedheim, B 1902, 36. 3245 ) 
6BaO, 2SiO„, 3V 2 0 6 , 18W0 8 +50H 2 0. 
SI. sol. m H 2 0. (Friedheim.) 

7BaO. 2Si0 2 , 3V 2 0 B . 18W0 B -f-83H 2 0. 
SI sol. in H 2 0. (Friedheim.) 

Potassium , KnSiV 2 WioO«,-i-22H 2 0. 

Sol. in H 2 0, Can be cryst from HjO 
without decomp. Decomp by cone, aoids 
and alkalies. (Fnedheim.) 

6K 2 0, 2SiO„, 3V 2 0 s, 18WO,+31H 2 0 Sol. 
in H 2 0. (Friedheim ) 

7IC 2 0, 2Si0 2 , 3V 2 0s, 18W0 a +42H 2 0. Sol. 
in H 2 0. (Fnedheim.) 

Sodium , N o«SiV 2 W io0 4 o +29H 2 0. 

Very sol. in H a O. Decomp by cono acids 
and alkalies (Friedheim ) 

Silundum, SiaA,. 

Not attacked by hot Cl or cone, acids, 
(Amberg, Z. Blektrochem. 1909, 16. 725 ) 

Silver, Ag. 

Not attacked by Ef 2 0. Absolutely insol. in 
HC1 or HC 2 H B 0 2 +Aq. (Lea, Sill. Am. J. 
144.444.) Easily sol in HNO a H-Aq on warm- 
ing, if not too cone. Only a minute trace is 
dissolved in an hour by cold dil HNO a -fAq (1 
pt. HNO B -|-Aq of sp. gr 1.40 • 10 pts. H 2 0). 
(Lea.) Sol in hot cone. H 2 S0 4 with evolution 
of S0 2 . SI. sol. in dil. H 2 S0 4 +Aq (1 4), but 
with more dil. H 2 S0 4 +Aq the different forms 
of Ag behave differently. (Lea ) 

Sol. m HI+Aq at ordinary temperature. 
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Sol. in KI + Aq with access of air. Sol. in hot 
KCN+Aq. ( Chris tomonos, Z. anal 7. 301 ) 
Sol. m chiomic, lofue, chloric and bromic 
acids. Dil. H»SO< alone is incapable of dis- 
solving finely divided Ag, and the seeming 
solvent action is due to the oxygen of the air, 
oxygen dissolved in the acid, or derived fiom 
some external source. (Hendnxson, J. Am. 
Chem. Soc 1003, 26. 037 ) 

Boiling H 2SO4 dissolves pure Ag only when 
concentration equals 60° B More dil. acid 
dissolves only the impure metal (Pannam, 
Gazz. ch. it. 1909, 39. (2) 234 ) 

Slowly decomp into AgCl by alkali chloi- 
ides+Aq, also by CuCl a , etc.+Aq 
Somewhat sol, m NH 4 OH+Aq m presence 
of O. (Lea, Sill Am J 144. 444 ) 

Sol. in ICMnOi+dil PI 2 S0 4 +Aq. (Fned- 
heim, B, 20. 2564.) 

Sol. in Fe a (S0 4 )s+Aq, especially on heat- 
ing, but completely insol. m FeS0 4 -|-Aq 
(Vogel.) 

Insol. m liquid NII 3 . (Gore, Am. Ch J. 
1898, 20. 829.) 

AUotropw forma— (a), Veiy sol. m H a O, 
Solution is pptd. by saline solutions or almost 
any neutral substance. Alkali sulphates, 
nitrates, and citrates ppt. it in a sol. form, 
while McR0 4 , C11SO4, FeSCL, N1SO4, K a Ci 3 0 7 , 
K 4 Fe(CN) 3 , Ba(NOj) 2 , and even AgNO a +Aq 
ppt. it m an msol form, which, however, may 
be made sol again by treatment with many 
substances, as Na a B 4 0 7 , K 2 S0 4 , or Na a S0 4 + 
Aq NaN0 2 +Aq ppts. the Ag from its solu- 
tion in a perfectly msol. form 
OS) The ppt. from aqueous solution by 
salts is sol. in NH 4 OH+Aa (Lea, Sill. Am. 
J. 437. 476.) 

Many other allotropic forms exist. (Lea.) 
Pine colloidal sdver is also sol. in alcohol 
Schneider, B. 26. 1164 ) 

Entirely sol. in R a O, even when dry. 
(Schneider, Z. anorg. 1894, 7. 339.) 

Silver acetylide, Ag 2 C 2 . 

Sol. in KCN +Aq with evolution of C 2 H 2 
Decomp, by HCl+Aq (Arth, C. R. 1897, 
124. 1535 ) 

Silver amide, AgNH 2 . 

Ppt., sol. in ammonium salts+Aq and m 
excess of potassium amide. Sol. in hqmd 
NHj. Insol. in Ag salts+Aq. (Franklin, 
J Am. Chem. Soc. 1905, 27. 833.) 

Sol. in excess of KNH a . (Franklin, Z 
anorg. 1905, 46. 16.) 

Sfiver antimonlde, Ag 2 Sb or Ag 4 Sb 
Min. Discrasite, Sol. m HNOj+Aq. 
AgjSb. Insol. in HCl+Aq: dccomp. by 
HN0»+Aq. (Christofie.) 

Sfiver azoimlde, AgNj. 

Insol. in hot or oold H 2 0 or dil. acids, sol. 
in cone, mineral aoids. Sol. in NFLOH+Aa. 
(Curtius, B. 28. 3023.) 


Sdver bromide, AgBr. 

Insol m H 2 0, or H 2 0 acidulated with 
HNO», H a SC 4 , 01 HC 2 H 3 0 2 between 0° and 
33°. If fiocculent or pulverulent, it is sensibly 
sol. thereon above 33°, but if granular only 
above 60°, and then very slightly. (Stas, A. 
ch (5) 3. 289.) Ag can be detected as AgBr 
m 10,000,00c pts. H 2 0 (Stas,) 

Calculated from the electrical conductivity 
of AgBr+Aq, AgBr is sol, m 1,971,653 pts 
H 2 0 at 20 2°, and 775,400 pts at 38°. (Holle- 
man, Z phys. Ch. 12. 133.) 

By same method Kohlrausch and Rose cal- 
culate that 1 1. H 2 0 dissolves 0.4 mg. AgBr 
at 18° (Z phys Ch. 12. 240 ) 

Solubility in H 2 0 =0.109 mg. per 1. (Prud- 
homme, J chim Phys 9. 519.) 

Solubility in H 2 0= 6 6X10~ 7 at25°. (Good- 
win, Z phys. Ch 1894, 13. 645.) 

Solubility of AgBr in H 2 0 at 25° equals 
81X10- 7 g. mols. per 1. (Thiel, Z. anorg. 

1900. 24. 57.) 

Aq solution sat. at 21.1° contains 0 67X 
10-° gr. equiv. per litre. (Kohlrausch, C. C. 

1901, II. 1299 ) 

1 1. H a O dissolves 0.000137 g. AgBr at 25°. 
(Abegg and Cox, Z. phys. Ch. 1903, 46. 11.) 

0.84 X10- 1 g. are dissolved pel’ liter of sat. 
solution at 20 . (B&ttger, Z. phys. Ch. 1903, 
46. 603.) 

1 l.H a O dissolves 0 107 mg. AgBr at 21°. 
(Kohlrausch, Z, phys. Ch 1904, 60. 356 ) 

3.7 mg. AgBr are contained in 1 liter of sat. 
solution at 100°. (Bottger, Z. phys, Ch. 
1906,66.93.) 

1 mg in 1 1. of sat. solution at 21° (Kohl- 
rausch, Z. phys Ch 1908, 64. 168.) 

Solubility in H a O=8 8XIO- 7 g. mol. 
per litre at 25°. (A. E. Hill, J. Am. Chem. 
Soc. 1908, SO. 74.) 

Boiling H 2 0 dissolves 0.000003602 of its 
weight of AgBr. HNOs+Aq (1% HNO3) 
dissolves 0.00000543 of itB weight of AgBr at 
100° with si. decomposition The solution 
is pptd. by AgNOa+Aq or HBr (or MBr) + 
Aq, but not completely. I pt. of AgBr m 
solution lequires 3 pts. of Br as MBr (or 
HBi), or of Ag as AgNOa in order to be wholly 
precipitated. (Stas.) 

Not attacked by boiling HNO a +Aq; si. 
sol. in cone. HBr or HCl+Aq (Lowig). 
Boiling cone H 2 S0 4 decomposes it (Balara), 
hardly acts on it (Dumas), dissolves a small 
quantity, which is repptd. by H a O (Berze- 
lius ) „„ 

Very si. sol. in dil , easily in eonc. NH 4 OH 
+Aq. 100 pts. NTLOH+Aq (0.986 sp gr.) 
dissolve 0.51 pt. AgBr (dried at 100°) at 80°, 
and about double that amount of freshly 
pptd. AgBr. (Pohl, W. A. B. 41. 267.) 

1 g. freshly pptd. AgBr is sol m 250 com, 
10% NH 4 OH+Aq, but msol. in an ammoma- 
cal solution of AgCl (Seiner, Phaim. J. 
Trans (3) 14. 1 ) _ _ 

1 g. AgBr dissolves in 8779.4 g. 6% NH 4 OH 
+Aq (sp. gr. =0.998) at 12°, and in 288 5 g. 
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Solubility of AgBr in NH<OH+Aq at 15°. 
G mols. per 1. 


NHs 


1.085 

2.365 

3.410 

4.590 

6.725 


0 0050 
0 0074 
0 0101 


0 9932 
0 9853 
0.9793 
0 9720 
0 9655 


(Bodlander, Z. phya. Ch. 1892, 9. 734.) 

Solubility in NELOH+Aq at 0°. 

10 com of the solution contain g NIL and 
mg. Ag Br. 


NH» I Mg AgBr 


17.2 

21.2 
34.9 
55 7 
72 2 
74 1 


NHs Mg AgBr 


Solubility of AgBr in Nff 4 OH+Aq at 25°. 
G. mols. per 1. 


0.1932 0.00060 1 965 0 00692 
0.3849 0.00120 3.024 0.01163 
0.7573 0.00223 5.244 0.02443 


(Bodlander and Fittip, 1902, Z. phys. Ch. 39. 
597.) 


Solubility in NH 4 OH+Aq at 26°. 




0 00170 
0 00159 
0 000941 
0.00107 
0.000391 
0.000386 
0.000276 
0.000264 


0.450 
0 497 
0 208 
0 273 
0 115 
0.118 
0 0764 
0.0777 


Sol. m hot NH 4 C1+Aq. Veiy si. sol. m 
NHi carbonate, sulphate, or succinate +Aq, 
and still less m nitrate. (Wittstein.) Not 
very easily sol m Na 2 S 2 03+Aq when sus- 
pended in much H s O, and is separated out 
again by KBr+Aq. (Field, C N. 3. 17.) 1 

Sol. in KCN+Aq. SI soi. in cone. ICC1, 


KBr, NaCl, NaBr, NH 4 C1, or NH 4 Br+-Aq; 
but msol when ddute. 

Traces only dissolve in alkali nitrates +Aq. 
(Fresenius, Quant. Anal ) 

Abundantly sol in IIg(N0 3 ) 2 -f-Aq. 100 

ccm. H a O containing 10 com. normal 
Hg(NO«)j+Aq dissolve 0.0383 g. AgBr. 
(Stas.) 

Solubility of AgBr in Hg(N0 3 ) s +Aq at 25°. 
G. mols. per 1. 


, 0.03660 0.025 0.00469 
0 10 0.00873 0.0125 0.00329 
0 05 I 0.00639 0.0100 0.00306 


lty of AgBr with concentrations between 
0.1N and 2N HNO s . Cryst. and amorphous 
AgBr showed the same solubility. (Morse, 
Z. phys. Ch. 1902, 45. 708.) 

Difficultly sol. in hot cone. AgNOj+Aq. 
(Risse, A. 111. 39.) . 

100 ccm of a 3-N solution of AgNOs dis- 
solve 0.04 g. AgBr at 25°. Much less sol., 
m AgN0 8 +Aq than Agl (Hellwig, Z, 
anorg. 1900, 26. 176 ) 

Solubility in AgNOa-t-Aq. 


Volumetno measurements 


AgNO. 

Sfi? 

Opal-. 

G AgBr 
retained 
per 100 g. 


Cv.m 

itG 

AgNOi 



0.65 

22° 

0.129 



0.72 

35 

0.144 

10 g made up to 


0.8 

44 

0.159 

32 g per 100 g 
of solution 


0.9 

62 

0.178 


1 0 

67 

0.188 



1 1 

77 

0.207 



1 2 

79 

0.226 



6 0 

37 

3.13 



8 0 

53 

1.50 



10 0 

67 


10 g made up to 
70 g per 100 g. ■ 


11 25 

72 

2.12 


12 0 

74 

2.26 

of solution 


12 75 

79 

2.40 



13 6 

82 

2.54 



15 6 

85.5 

2.92 



17 5 

90 

3 29 

i Gravimetric i 

le&suremen 

its at 14 5 



9 32 
7 65 
4 84 
3.95 


Strength G. AgBi 


(Lowry, Roy. Soc. Proc 1914, 91. A, 66 ) 
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SILVER BROMIDE 


100 g. KBr in cone. KBr+Aq dissolve 3019 
r. AgBr at 15°; 05 g NaCl+10 g KBr dis- 1 
fve only 75 mg AgBr at 15°. (Scliierholz, 

. A. B. 101, 2b. 4.) 

Solubility in KBr+Aq at 25°. 


26 44 
17 95 
13 50 
7.50 
2.34 
2 20 


(Hclhvig, Z anorg. 1900, 26. 183 ) 

Sol in cone. KBr or NaBr+Aq (Lowig), 
but less than Agl in KI+Aq (Field). 

100 g. NaCI in cone. NaCl+Aq dissolve 
474 mg. AgBr at 15°; 100 g NaCI m 21% 
NaCl+Aq dissolve 188 mg. AgBr at 15°. 
(Schierholz, W. A. B. 101, 2b. 4.) 

Solubility of AgBr in Na 2 SO s +Aq at 25°. 
G. formula weights per 1. 


, 0.0026 0.466 0 0063 

0.406 0.0023 0.474 0 0066 

0.448 0 0023 0.675 0 0084 


(Luther and Leubner, Z. anorg. 1912, 74. 393.) 

Solubility of AgBr m Na»SO„ at (?)°. 

(g salts per 1 of solution.) 


AgBr 


0 790 
0 570 
0 265 
0.116 
0 0526 
0 0328 


2.08 
1.13 
0 59 


0 0169 
0 0086 
0 0045 


(Mees and Piper, Photog J 1912, 36. 234.) 
Solubility in Na 2 S 2 0s+Aq at 35.° 



(Richards and Faber, Am. Ch. J. 1899, 21. 
169.) 

(NH<)jS 2 Oj+Aq. dissolves AgBr more 
rapidly than does Na 2 S 2 0j+Aq. (Lumidre 
and Seyewitz, C. C. 1908, II. 1138.) 


Solubility in salts +Aq. 


Sodium thiosulphate 


Sodium sulphite 

Ammonium sulphite 
Potassium cyanide 
Ammonium sulphocyanide 


Potassium 

Calcium 

Barium 

Aluminum 

Thiocarbamide 

Thiosmamine 


1 90 
50 
4.20 
5.80 
0 04 
0 08 , 
Traces 
6.55 ' 
0 21 
2.04 
5.30 
0.73 
0 63 
0.35 


(Valenta, M. 1894, 16. 250.) 


Solubility of Agl . 

YG. AgBr sol. in 11. of 1% solution o: 


0.03 

0.004 

0.055 


NaSCN 
NH 4 SCN 
(NHAaCOj 
Na 2 S0 4 

(Mees and Piper, Photog J., 1912, 36. 234.) 

In a solution of NaC 2 H s 0 2 +Aq, containing 
10 ccm. of sat NaC 2 Hs0 2 +Aq at 15° and 
20 com normal HC 2 H a 0 2 +Aq mixed with 
970 ccm. H a O, about double the amt. of floe- 
culent AgBr is dissolved in the cold that is 
dissolved by boiling H 2 0 from granular AgBr 
This solution requn-ed 3 pts of Ag or Br to 
ppt. the AgBr m solution. Pulverulent or 
granular AgBr aie wholly insol. in dil. or 
cone. acetates+Aq (Stas ) 

Sol. m Hg(C 2 H 3 0 2 ) 2 +Aq. 

100 ccm H s O containing 10% of normal 
Hg(C 2 Hj0 2 ) 2 +Aq dissolves 0.0122 g. AgBr 
at 20°. (Schierholz.) 

Very sol in liquid NH 3 (Franklin, Am. 
Ch. J 1898, 20. 829.) 

_ Solubility in 10 _cc. methylanune+Aq of 
different concentrations at 11.5 0 

g. NH 2 CH, 4 844 4 311 3 562 3.258 
mg. AgBr 289 127 73 55 

g. NH 2 CH 3 1 797 1.513 1 317 1.101 

| mg. AgBr 28 16 12 7 

(Jarry, A. oh. 1899, (7) 17. 378.) 



SILVER CHLORIDE 


821 


Solubility m methylamine+Aq at 25° 

~ G mol per I, 


CH3NII2 


AgBr 


0 02 
0 04 
0 074 
0 0947 
0 1950 


0 00026 
0 00034 
0 000395 
0 00041 
0 00045 


(Wuth, B. 1902, 36. 2416 ) 


Solubility of AgBr m methylamine-f-Aq at 25° 


AgBr, VANB-s (Jarry, A ck. 1899, (7) 
17. 356.) 

2AgBr, 3NH 3 (Joaqms and Ciozier.) 
AgBr, 3NH 3 . Dccomp by H»0 SI. sol. in 
liquid NH 3 (Jai-ry ) 

AgBr, 5NH 3 (Jan-y, C. R. 1898, 126. 
1141.) 

Silver carbide, Ag 4 C. 

(Gay-Lussac ) 

Ag a C(?) Sol in IINOj-bAq with residue 
of C (Liebig, A. 38. 129.) 

AgsCa. Sol. m HN0 3 +Aq with residue of 
C (Regnault, A 19. 153.) 


1 017 0 0025 0 102 
0 508 0 0013 0 051 
0 203 0 00049 


(Bodlimder and Eberlem, B, 1903, 36. 3948 ) 


Solubility in ethylamine+Aq at 26° 

G moi perl 


C2H6NH S 

0 01272 


AgBr 

0.0000867 


0 03942 
0 05512 
0 06572 
0 10300 


0 000137 
0 000193 
0 000258 
0 000711 


(Wutk, B. 1002, 36. 2416 ) 


Silver su&ehloride, Ag 4 Cl 3 . 

NH 4 OH+Aq dissolves the greater part, 
the residue (20%) being sol in HN0 3 4-Aq. 
KCN dissolves the greater part; H 2 S0 4 dis- 
solves about 2%; acetic acid and KOH are 
without action (Bibra, J pr. 1875. (2) 12. 
52) 


Argentous chloride, AgjCl. 

Obtained in a puro state by Guntz (C. R 
112. 861). DU. HN0 3 -|-Aq does not attack 
but warm cone. HNOj+Aq decomp Easdy 
sol in KCN + Aq (Guntz, C R. 112, 1212.) 

The following data are for a more or less 
impure Ag 2 Cl 


dissolve out 
Bulk, Wdhlei 
According i 


10 HCl+Aq, NaCl+Aq, or NH 4 OH +Aq 
AgCl, and leave Ag (Scheele, Wetzlar, 

to Berfchollet, wholly aol in NH4OH -f Aq, 
b most part in NH<OH +Aq, and the rcsi- 
HNOj+Aq (-Ag+AgCl) (v Bibm, B 


At 25°, 1 1 ethylamme+Aq containing 
0.483 g. mol. C2H5NHS dissolves 0.00231 g. 
moDAgBr; 0.200 g. mol. C2H5NH3, 0.0097 g. 
mol. AgBr (Bodlander and Eberlem, B. 
1903, 36. 3948.) 


Insol m benzomtrile. (Naumann, B. 
1914, 47. 1370.) 

Insol. m acetone. (Eidmann, C. C 1899, 
II, 1014), (Naumann, B 1904, 37. 4329.) 

Sol m alcoholic thiourea. (Reynolds, 
Ckem. Soc. 1892, 61. 251.) 

WInsol. in methyl acetate (Bezold, Dissert. 
1906); (Naumann, B 1909, 42. 3790.) ethyl 
acetate (Hamers, Dissert. 1906); (Naumann 
B. 1910, 43. 314.) 

1.49 g AgBr is dissolved m 1 1. of 1% thio- 
carbamide+Aq. (Mees and Piper, Photog 
J. 1912, 36. 239 ) 

Insol in warm pyridme. 

Mol wt. determined m piperidine. (Wer- 
ner, Z anorg. 1897, 15. 16.) 

Mm Bromyrite, Bromite. 

Silver bromide ammonia, AgBr, NH, 
(Joannis and Crozier, 6. R. 894, 118. 1150.) 


Sdver chloride, AgCl 
Nearly msol. m H a O. 

When AgCl is left in contact for some hours 
with pure H2O at 20-22°, and especially at 75°, 
traces go into solution; more Cl is dissolved 
than Ag, When 1 pt. Ag is pptd as AgGl m 
presence of 1 million pts H2O a shght bluish 
milkiness is observed, but in order to have a 
distinct ppt. 4 pts Ag should be present. 

Dil. IlNOa+Aq does not increase the solu- 
bility of AgGl, but AgCl is not absolutely 
msol. in stronger HNO«+Aq (Mulder.) 

I pt. AgNOj. when mixed with HCl+Aq 
m presence of 120,000 (Pfaff). 240,000 (Hart- 
mg), pts. H2O, causes an opalescence 
1 pt. Ag gives a shght turbidity with HGl-f- 
Aq in piesence of 200,000 pts. H 2 0, a scarcely 
opalescent cloudiness with 400,000 pts. H2O, 
and the same after the lapse of 15 minutes 
in presence of 800,000 pts. H 2 0 (Lassaigne ) 
I pt. Ag can be detected as AgCl in 1 mil- 
lion parts H2O at ordinary temp., but not 
in 2 million parts. In NaN0 3 +Aq containing 
0,79 pt. NaN0 3 in 200,000 pts H 2 0, 1 pt Ag 
can be detected as AgCl. This dissolves at 
75°, and is visible again on cooling. 

If the same liquid contains 1574 pts NaNO s , 
the AgCl remains in solution after cooling. 



SILVER CHLORIDE 


In 100 com H 2 0 containing 0 787 g. NaNO„, 
13 drops of iVaCl and silver solution, each 
drop of which contains 0.05 mg. Ag, canse a 
precipitate at 5°, 20 drops at 15-17°, 60 drops 
at 46-55°. 

AgCl is somewhat less sol. in HNOj+Aq 
than in NaNOa+Aq when the amount of H 2 0 
remains the same. 

Therefore, if HC1 is used instead of NaGl, 
about l h less AgCl remomB in solution 
In 100,000 pts. of HaO, which contain HNO» 
and an amoimt of HCl corresponding to the 
amount of Ag salt, 1 506 pts AgCl dissolve 
at 25°. The solution is precipitated by either 
AgNOa or HC1 (Mulder, Sdber Probi 
methode, Leipzig, 1859. 62.) 

(For further older data, sec Storer’s Dic- 
tionary ) 

White flaky AgCl is appreciably sol m hot 
H a O, 1000 ecm, boiling tl/J dissolving about 
2 mg. AgCl. Far less sol. in H 2 0 containing 
AgNOa, being practically insol in HjO cor 
taming 0,1 g, AgNOa m a litre Solubility 
also diminished onc-lialf by addition of HC 
(Cooke, Sill. Am J (3) 21. 220.) 

Solubility in H 2 0 rapidly diminishes as tl 
temp, falls’. (Cooke, l. c.) 

Not completely insol. in H 2 0. According 
to Stas (C It. 73. 998) there are fonr modifica- 
tions: (1) gelatinous; (2) clieesy-flocculent; 
(3) pulverulent; (4) granular, crystalline, or i 
fused. (-1) is almost absolutely insol. in H a O at ! 
the ordinary temp., but the solubility m-l 
creases with the temp., and is considerable 
at 100°; (2), which is formed by the pre- 
cipitation of a cold dilute Ag solution, has 
the greatest solubility in pure H 2 0, and it 
changes its solubility by standing, or if made 
pulverulent by shaking with H 2 0; (3) is also 
sol in H s O, the solution of (2) or (3) in pure 
H 2 0, or H 2 0 acidified with IINOa, is precipi- 
tated by AgNOs or NaCl+Aq. 

In order to ppt 1 pt AgCl m above solu- 
tion 3 pts. of Cl as chloride or Ag as nitrate 
are necessary; the pptn is then complete 
Solubility of granular variety in boding 
H 2 0 is proportionately large, and pptn. - is 
brought about by 3 pts. Cl or Ag as above, 
but the pptn. m this case is not complete 
The salts formed simultaneously with the 
AgCl have no influence on the solubility of the 
AgCl. Presence of HNO a does not increase 
the solubility of (2), but lias that effect on 
(3) in proportion to the amt. of IINOa pre- 
sent. (Stas, C R, 73. 998.) 

Further determination by Stas are 
follows: — 

Between 0° and 30“ granular AgCl is msol. 
in pure H 2 Q, or HjO acidulated with HNO». 

Between 0° and 30° the flocculent and pul- 
verulent forms of AgCl dissolve without 
alteration in pure H 2 U, m acidulated HjO, 
in alkali acetates +Aq, and in Hg(C 2 H a O a ) 2 
4-Aq containing an alkali acetate. Their 


and quantity of the solvent within these 
limits of temp. (0°-30°). These solvents, if 
they contain either Ag m the state of an Ag 
salt, or Cl as chloride or HCl in an amount 
thee times that which they can dissolve as 
AgCl, exercise no solvent action on any of the 
modifications of AgCl And reciprocally sat. 
AgCl+Aq is pptd instantly by a decinormal 
solution of AgN0 3 or MCI (or HCl). The 
AgCl is wholly pptd. when the quantity of 
the Ag or Cl thus added is equal to three 
times the quantity of the Ag or Cl dissolved 
as AgCl 

Between 50° and 100°, however, decinormal ' 
solutions of Ag or chlorides, which cause 
instant ppts m solutions sat. with any of the 
modifications of AgCl, do not eliminate all 
the dissolved AgCl. At 100°, they only ppt. 
"9% of the amt. dissolved. (Stas, A. ch, (5) 

Calculated from electrical conductivity of 
AgCl +Aq, AgCl is sol in 715,800 pts. H s O 
at 13 8°, and 384,100 pts. at 20.5°. (Holle- 
man, Z phys. Ch 12. 132 ) 

Calculated m the same way, 1 1. H 2 0 
dissolves 0.76 mg at 2°; 0 97 mg at 10°, 1.52 
mg at 18°, 2 24 mg, at 26°, 3 03 mg at 34°; 
4.05 mg. at 42°. (Kohlrausch and Bose, Z. 
phys. Ch 12 . 242 ) 

Solubility in H s O = 1 25 XHH mol./l. at 25°. 
(Goodwin, Z. phys Ch. 1894, 13. 645 ) 

Solubility of AgCl m H 2 0 at 25° is 1 41 X 
10-® (m normality). (Thiel, Z, anorg, 1900, 
24. 57 ) 

2.16 X 10 - 6 moles are sol m 1 liter HjO at 
25°. « (Noyes and ICohr, Z. phys. Ch. 1903, 
42. 341.) 

1.63 X10- 3 g. pei - liter are dissolved in sat. 
aq. solution at 20°. (Bottger, Z. phys. Ch. 
1903, 46. 603.) 

1 1 H'O dissolves 1.6 mg. AgCl at 18°. 
(Kohlrausch, Z. phys. Ch, 1904, 50. 356.) 

21.8 milligrams are dissolved m 1 liter of 
sat. solution at 100°, (Ebttger, Z phys. Ch. 
1906, 66. 93.) 

1.34 mg. are contained in 1 1, of sat. solu- 
™ (Kohlrausch, Z. phys Ch, 1908, 


1 1. sat. solution at t° contains mg. AgCl. 


(Kohlrausch, Z. phys Ch 190S, 64. 168.) 

Solubility in H 2 O = 1.6X10- 6 g,-mol. per 
litre at 25°. (A, E. Hill, J. Am. Chem Soo. 
1908, 30. 74.) 

H s O dissolves 0 00154 g AgCl at 21°; 


degree of solubility is a function of the state 0.0217 g at 100°. (Whitby, Z. anorg, 191o! 
of the chloride, of the temp., and of the nature | 67. 108 ) 



SILVER CHLORIDE 


Calculated from electrical conductivity of 
AgCl+Aq, 1 1 H a O dissolves: - - - 

0.010! 5 milh-equivalents AgCl at 18° 

0 0365 “ “ “ “ 50° 

0.147 “ “ “ “ 100°. 

(Melcher, J Am. Chem. Soc. 1910, 32. 65 ) 

1 1 H 2 0 dissolves 1.02X10- 1 ' g. equiv at 
18° : 1.429 X 10“ 5 g. equiv. at 26°. (van Rossen, 
C. C. 1912, I 1539.) 

The most probable average value for solu- 
bility of AgCl m H 2 0 is 1.04X10- 6 g. eqiuv 
per 1 at 18°, and 1.43X10-“ g. equiv. perl, 
at 25°. (van Rossen. C. C. 1912, II. 1807.) 

1.20X10 6 g. AgCl are sol in 1 1. HaO at 
18°. (Glowczynski, C. A. 1915, 741.) 

Moie sol. mH a O than AgSCN. (Noimond, 
Chem Soo. 1912, 101. 1853.) 

Sol in cone. HCl+Aq, and also when not 
very cone., thus the solution of 1 pt. AgNOa+ 
Aq in 15,000 pts. H 2 0 is clouded by a little 
HCl+Aq, but dear's up by the addition of 
more. (Remseli, J pr. 13. 133.) 

1 pt AgCl dissolves m 200 pts cone. HC1+ 
Aq and m 600 pts, HCl+Aq diluted with 2 
pts H 2 0. (Pierre, J. Pharm (3) 1?. 237 ) 

Somewhat sol. in hot aloohol, to which HCl 
has been added, but is precipitated on cooling, 
(Erdmann, J pr 19. 341 ) 

100 pts. sat. HCl+Aq (sp gr. 1 165) dis- 
solve 0.2980 pt. AgCl, oi AgCl is sol m 336 
pts HCI+Aq at oid temp., 100 pts HC1+ 
Aq (sp gr. 1 165) at b -pt dissolve 0 56 g 
AgCl, or AgCl is sol. in 178 pts HCl+Aq. 

Solubility of AgCl in dll. HCl+Aq. 100 
com HCl+Aq (sp gr. 1 165), to which the 
given amt. H 2 0 has been added, dissolve g 
AgCl 



HCl 

H 3} , 

AgCl 

Pts HCl 
which dis- 
solve 1 pt 
AgCl 

100 

10 

0 056 

3,785 

100 

20 

0 018 

5,555 

100 

30 

0 0089 

11,235 

100 

50 

0 0035 

18,571 


(Vogel, N. Rep. Pharm. 23. 336 ) 

If HC1 is added to a solution m which 
Vi.mo.ooo pt Ag is suspended, the milluness dis- 
appears Solubility m IICl+Aq increases 
with the temp , the AgCl separating out on 
cooling. (Mulder.) 

The amounts of AgCl which dissolve 
HCl+Aq are directly proportional to the 
volumes of acid (of fixed concentration) used. 
(Bailow, J. Am. Chem. Soc. 1906, 28. 1448.) 

11. 1 % HC1 dissolves 0.0002 g. AgCl at 21°. 

1 1. 5% HC1 dissolves 0 0033 g AgCl at 21° 

1 1. 10% HC1 dissolves 0 0555 g AgCl at 21° 
(Whitby, 2, anorg, 1910, 67. 108 ) 


Solubility in HCl+Aq at 25°. 


(Forbes, J Am. Chem. Soc. 1911, 33. 1941.) 


Solubility in 20% HC1 +Aq. 


HCl 

N'10 

AgNOj 

Opalescent 

20 g. of 
20% acid 

1.0 

1 1 

2 0 

3 0 

3 75 

4 25 

4 75 

5 80 

0 0 

29 6 

51 6 
70.0 

82 0 

90 0 
107 0 


(Lowry, Roy, Soo. Proc. 1914, 91. A. 62.) 


SI sol. i 

Insol in HNOs+Aq 

Entirely unacted upon by UNO a of 1,48 
sp gr (Wurtz, Am. J. Sci (2) 25. 382.) 

Solubility in dil. HNOj+Aq is the same as 
solubility in HaO, e Vs.ooo.noo pt. of Ag can- 
not be detected in HaO with or without HNO s , 
but Vi.iioo.ooo pt. can be detected in both cases. 
(Mulder ) 

1 pt. Ag m the form of AgCl dissolves at 
25° in 83,000 pts. HaO containing free HNO, 
and 0.33 pt. of HC1 (Mulder ) 

100,000 pts cone HNOa+Aq dissolve 
about 2 pts. AgCl, and solubility is not sen- 
sibly affected by lower nitrogen oxides. 
(Thorpe, Chem. Soe. (2) 10. 453.) 


Solubility of AgCl in HNO s +Aq at 25°. 


0.0315 0.001647 18 9 
0 063 0 001706 94 6 
0.630 0 00176 



SILVER CHLORIDE 


Insol. in cold cone H 2 S0 4 , but on boiling 
is in part decomp, and in part dissolved, and 
does not separate on cooling. 

AgCl is not more-sol in dil. H 2 S0 4 
than in dil. HNOa+Aq. 

Unacted upon by cold H 2 SOa+Aq, am 
slightly decomp. on heating. (V ogel.) 

Abundantly sol. in H 2 PtCl 4 +Aq without 
decomp. (Birnbauin, Z. Ch. 1867. 520.) 

Insol. in cold dil. caustic allcalies+Aq but 
decomp. by hot cone, solutions. (Gregory ) 
Decomp. by K 2 C0 2 +Aq. 

SI. sol. m oold I4 2 COs+Aq 
Easily sol. even in dil. NH 4 OH+Aq 
1 pt, AgCl dissolves in 1288 pts NH 4 OH+ 
Aq of 0.89 sp. gr (Wallace and Lament, 
Chem. Gaz._1893. 137.) 


1 1. NIIiOH+Aq of 0.949 sp. gr dissolves 

51.6 g. Ag as freshly precipitated AgCl, and 

47.6 g. when diluted with 1 1 H 2 0. 

1 1. NHiOH+Aq of 0.924 sp. gr. dissolves 
58 g. Ag as freshly precipitated AgCl; 1 1. 
NHiOH+Aq of 0.899 sp. gr. dissolves 49 6 
g.) 0.5 1. NHiOH+Aq (of 0 049 sp. gr) + 
0.5 1. saturated NaCl+Aq dissolves 20.8 g.; 
0.5 1. NHiOH+Aq (of 0.940 sp. gr.)+0 5 1 
saturated ICCl+Aq dissolves 20.4 g.; 05 1 
NHiOH+Aq (of 0 949 sp. gr.)+0.6 1. satu- 
rated NHiCl+Aq dissolves 22.4 g. Ag as 
freshly pptd. AgCl. (Millon and Commaille, 
C. R. 56. 309.) 

1 g, AgCl dissolves in 428.64 g. 5% 
NHiOH+Aq (sp. gr. 0 998) at 12°; 1 g AgCl 
dissolves in 12 76 g. 10% NH 4 OH+ Aq(sp. gr 
0 96) at 18°. (Longi, Gazz. oh it. 13. 87) 
1 g freshly pptd. AgCl is sol. m 17 ccm. 
10% NHiOH+Aq. Solubility is diminished 
by presence of AgBr. (Semer, Pharm. J 
Trans. (3) 14. 1.) 


Solubility in NHiOH+Aq at 0° 
G. per 100 g solution. 


G.24 
11 77 
16 30 


32.43 
34.56 
37 48 


7 25 
5.87 
4.77 


(Jarry, A, eh. 1899, (7) 17. 342.) 


Solubility in NH 4 OH+Aq at 25°, 



(Whitney and Melcher, J. Am. Chem. Soc 
1903, 26. 78.) 


Solubility of AgCl in NH 4 OH+Aq at 25°. 


- „ 1. NHa in 1000 g H a O. 

Cone “Molecular concentration of free 

NHj. 



Solubility in NH 4 OH+Aq increases with 
the temp. (Jarry.) 


(Straub, Z. phys. Ch. 1911, 77. 332.) 


(® rett b difficultly (Wittstem), sol 
i NH 4 G1+Aq, but not in other NH 4 salts. 



SILVER CHLORIDE 


Solubility m NHjCl+Aq at 15° 


10.0 
14 29 
17 70 
19 23 


Sat. 


% AgCl 


0 0050 
0 0143 
0.0354 
0.0577 
0.110 


*24 5°. 

(Schierkolz, W. A B., 1890, 101. 2b. 8 ) 
Solubility in NH^Cl+Aq (26,31%) at t° 
% AgGl 


0 276 
0 329 
0 421 
0 592 
0 711 

0 856 

1 053 


Salt 

% salt 

Sat. at t° 

% AgCl 

KC1 . 

24 05 

19 6 

0 0776 

NaCl 

25 96 


0 1053 

NILC1 . . 

28 45 

24 5 

0 3397 

CaCl 2 . . . 

41 26 


0 5713 

MgCl 2 

36 35 


0.5313 

BaCl 2 . 

27.32 


0.0570 

FcCl„ . 



0.1686 

FeCL 



0.0058 

MnClj . * 


24.5 

0 1996 

ZnClj 



0.0134 

CuCl 2 . . 


24.5 

0.0532 

PbCl 2 . 


" 

0 0000 


(Schierkolz,) 

At 25°, 1 1. NHiCl+Aq containing 0.00053 
g. NHiCl dissolves 0.001604 g. AgCl; 0.00630 
g. NBLC1, 0 002379 g. AgCl. (Glowczynski, 
Eolloidchem. Belli. 1914, 6. 147.) 

See also Forbes, page 826. 

1 1. ICClOs+Aq dissolves 1 8 mg. (Guye, 
J. Clma. Phys, 10. 145 ) , 

SI sol. in cone. KCl+Aq, NaCl+Aq, and 
certain other chlorides 
NaCl, ICC1, NHiCl, CaCl 2 , ZnCl 2 +Aq, etc., 
dissolve appreciable quantities of AgCl, es- 
pecially if hot and conoentiated, but it sep- 
arates out for the most part on cooling. 

Sol. m solutions of all the metallic chlorides 
whioh are sol in H 2 0, thus NaCl, KCL CaCl 2 , 
SrCl 2 , and BaCl 2 +Aq all dissolve AgCl, espe- 
cially if hot MgCl>, NH 4 C1, and HgCl a 
(least) also dissolve AgCl (Mulder ) 

Sol in cone. CaCl 2 +Aq. (Wetzlar.) 

Sol. m roseocobaltic chloride +Aq, (Gibbs 
and Genth.) 

Insol. mSnCl 4 , HgCU, CuCl 2 , ZnCl 2 , CdCl, 
NiC 1 2 , or CoCl 2 +Aq. (Vogel j 


1 1. 4-N KCl+Aq dissolves 0 915 g. KC1 at 
25°. (Hellwig, Z. anorg. 1900, 26. 166.) 


Solubility in KCl+Aq at t°. 


BaCl 2 
SrCl 2 
CaCl 2 . 
NaCl . 
KC1 . 
NHiCl 


tomdlssoive rec iumsdto *»■ 
nts AgCl sol r 


0.0950 
0 0475 
0 1575 
0.1710 


(Vogel, N. Rep Pharm. 23. 335.) 


1,185 

1,075 

1,050 

2,122 


Solubility In various salts +Aq. 


1 734 

2 415 
2 786 


(Forbes, J. Am. Chem Soc. 1911, 33. 1937.) 


Solubility in ICCl+Aq at 25° 
G. pel- liter. 


Solubility in CaCL+Aq. 


3.512 

3.320 

3.221 


, Sat. CuCl 2 +Aq at 0° dissolves 2.835 g. 
AgCl per 1; at 100°, 8.147 g Solubility m 
sat. MgCl 2 +Aq is still greater. (Hahn, Eng. 
Min. J. 65. 434.) 
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Mope sol. m HgCL+Aq than in HiO. 
(Finzi, Gazz cli. it 1902, 32. (2) 324.) 

At 15°, 100 g. NaQl m 280 ccm. H 2 0 dis- 
solve 485 mg. AgCl; 100 g. ItCl in 300 ccm 
II«0 dissolve 334 mg,; 100 g NH ( C1 in 280 
ccm H 2 0 dissolve 1051 mg. 

Tlie solubility decreases with dilution 
lapidly at first until about an equal vol. of 
IIjO has been added, and then much more 
slowly to a minimum quantity, when the 
dilution is 1 : 10 for NaCl and KC1, and 1 20 
for NH 4 C1. 

100 g NaCl in 280 ccm H 2 0 dissolve 2170 
mg. AgCl at 109°, 100 g. NH 4 C1 in 280 com 
H a 0 dissolve 4000 mg AgCl at 110°; 100 g 
N aCl m 620 ccm. H 2 O ( 14% solution) dissolve 
15 mg AgCl at 15°, and 774 mg at 104° 
(Schierholz, W. A. B. 101, 2b. 4 ) 

The solubility of AgCl in NaCl-f-Aq de- 
creases with diminishing concentration of 
NaCl+Aq. (Barlow, J Am, Chem. Soo. 
1906, 28. 1448.) 


Solubility 111 NaCl+Aq. 


Strength of suit solution 


15 % NaCl 
20% NaCl 
28% NaCl 


0 063 
0 134 
0 279 


20 g of 15% solution 


20 g. of 20% solution 


20 g. of 28% solution 


N/10 

AgNOa 


ash |2£S 

per 100 g. 
VaCI 


0.119 
0 191 
0 335 
0,478 
0.598 
0 812 


0 156 
0 234 
0 295 
0 430 
0 524 
0 766 
0.910 
1.10 
1.27 


Solubility m salts +Aq at 25°. 

C <= concentration of the salt in salt solution 
a g.-equivalents per litre. 


1 871 
2.091 
2.272 
2.449 

2 658 

2 841 

3 000 
3 270 
3 471 
3 747 

3 977 

4 170 
4.363 


1.748 
2 201 

2 741 

3 264 
3 737 


5 005 


0 513 

0 926 

1 141 
1 574 
2.143 
2,566 
2.918 
3 162 
3.510 


0 086 

0 130 
0.184 
0.245 
0.348 
0.446 
0.570 
0.684 
0.851 
1.040 

1 194 
1 583 


2.879 

3.335 

3.810 


0 289 
0 501 
0 900 


0 042 
0 113 
0.172 


0 092 

0 173 
0.236 
0.284 
0.348 
0.510 
0.747 

1 252 

2 018 
3.594 
8 174 

12 04 


(Lowry, Roy, See. Proc. 1914, 91. A, 01.) 
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Solubility in salts +Aq at 25 ° — Continued 


3 081 
3 424 
3 843 


1 248 
1.610 

2 676 


0 141 
0 235 

0 391 
0.610 

1 050 
• 1.390 

1 845 

2 435 

3 602 
5 725 


presence of NaC 2 H a 0 2 or NH 4 OH +Ao AgCl 
is pptd. from above solution by NaC 2 H 0 O 2 + 
‘ (Mulder.) * 

_ i in Hg(N0 8 ) 2 +Aq (Waekenroder, A. 
41. 317); m oonsideiable amount (Liebig, A. 
81. 128); and is precipitated by HC1, NH 4 C1, 
NaCl. KCjHjO* (Debrav, C R. 70. 849); in- 
completely precipitated by AgNO s and not by 
IINOa (Wackenroder). 

Solubility of AgCl m Hg(NO s ) a +Aq at 25°. 
(G. mols. per 1.) 


(Forbes, J. Am Chem. Soo. 1911, S3, 1940) 

Sol m NaNOa, KNOa,Ca(NOa) 2 ,Mg(NOa)i, 
and NH 4 NOa+Aq, si sol. at ord temp., but 
solubility is muon increased by heat. 

Solubility in NaNOa+Aq at 15-20°. 


H «’ 

AgCl 

H |(NOab 

0 0100 
0.0125 
0.025 

0.00432 

0 00499 

0 00690 

0.060 

0 100 
1.000 


Solubility increases with ascending temp. 


15-17° 

18° 

30° 

45-55° 


g. NaNOa 


0 787 
0 787 
0 787 
0 787 
0 787 


0 00914 
0 01395 
0 04810 


HNOa was present in all cases, and it was 
found that there was no difference in solubil- 
ity of AgCl with concentrations between 0.1N 
and 2N HNOa. (Morse, Z. phys. Ch. 1902, 
46. 708.) 

Not sol. to appreciable extent in Cu(NOa)s, 
Fe s (NOa)«, MnfNO,),, Co(NOa)a, Zn(N0 3 ) 2 , 
or Ni(NOa) 2 +Aq, insol or exceedingly si. 

1 inPb(NOa) 2 +Aq. (Mulder.) 

Imperfectly sol in AgNOa+Aq. (Wacken- 
rodei' ) 

Cone. AgNOa+Aq dissolves AgCl per- 
ceptibly. 

Less sol m AgNOa+Aq than AgBr (Risse, 
A. 111. 39 ) 

Solubility in 0 02N AgNOa+Aq =0,15 X 
10- 7 g. mols. per I. (Bbttger ) 

100 com of 3-N solution of AgNOa dis- 
solve 0 08 g AgCl at 25° More dll. solutions 
dissolve very slight amounts of AgCl. (Hell- 
wig, Z anorg 1900, 26. 177.) 

Solubility in 2-N AgNOa+Aq at ord. 
temp. = 0.03 X10- 8 g eqiuv. AgCl. (Forbes, 
J Am Chem Soc 1912, 33. 1946.) 


(Mulder ) 

At 25°, 100,000 pts. H 2 0 containing a little 
free HNOa and 0.787 g NaNO a dissolve 2.128 
mg. AgCl By adding 2 g more NaNO a to 
above solution, 2 5269 mg. ( J /a more) AgCl are 
dissolved, (Mulder ) 

Solubility in H 2 0 is not appreciably in- 
fluenced by 7,o N to N-KN0 3 oi NH 4 NO a + 
Aq. (vanRossen C. C. 1912, II 1807) 

In presence of NaNOa and excess of HC1, 
1 1, H 2 0 dissolves 0 03 mg, AgCl (Richards 
and Wells ) 

_ Hg(N0 3 ) 2 +Aq dissolves oonsideiable quan- 
tities of AgCl, but the other nitrates do not 
(Mulder ) 

Much more sol in hot than in cold 
Hg(N0 8 ) 2 +Aq, and much more sol. therein 
than m NH 4 NOa+Aq. NaCl ppts AgCl 
from this solution, much less sol. therein in 


Solubility m AgNOa+Aq at t°. 
(Det. by volumetric method.) 


AgNOa HaO =2 1 


led per 10 
AgNO» 


0 478 
0.410 
0 359 
0 319 
0.261 
0.205 
0.143 
0 572 
0 715 
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Solubility m+4gNO s +Aq at t ° — Continued 


0 286 
0 239 
0 205 
0 179 
0 150 
0 130 
0 110 
0 060 


0 120 
0 103 
0 090 
0 072 


(Lowry, Roy, Soc. Proc. 1914, 91. A 58.) 

Solubility m AgNOj+Aq at 20°. 

(Det. by gravimetric motliod ) 


0.1372 
0 1009 
0 0722 
0.0402 
0.0294 


(Lowry, Roy’ Soc Proc 1014, 91. A, 56.) 
Insol in NajSOi+Aq. 

Solubility of AgCl in Na 2 S0 8 +Aq at 25°. 
G. formula weights per 1. 


SOn 


0 080 
0.106 
0.220 
0.234 
0 478* 


As 


0.011 
0 017 
0 033 
0 036 
0 057* 


KOs 


0.483* 
0 470 
0.652 
0.890 
0 937 


0.059* 
0.070 
0.103 
0.140 
0 142 


heun and Steinhauser, Z. anorg. 1900, 25. 
103) 

Solubility m Na thiosulphate +Aq at 16°. 


* In presence of 0.05 Cl. 

(Luther and Leubner, Z. anorg. 1912, 74. 393.) 

Easily sol in Na 2 S 2 0 8 or IvCN+Aq 

When freshly pptd., very sol, in solutions 
of soluble thiosulphates, and especially in cono 
Na 2 S 2 0 8 +Aq, which dissolves AgCl almost 
as readily as H 2 0 dissolves sugar. Iv 2 S 2 0 8 + 
Aq, even when very dil , also dissolves AgCl; 
also SrSjOs+Aq. (Horschel, 1819.) 

Sol. m KAs0 2 +Aq. (Reynoso.) 

Cold NaHSOs+Aq dissolves a consider- 
able amount of AgCl. (Rosenheim and Stem- 
h&user, Z. anorg. 1900, 25. 78.) 

Sol. m cold sat. (NK 4 ) 2 .S 2 0 8 + Aq, (Rosen- 


2 08 
4 16 
6 24 


0 64 
0 88 

1 26 
2.54 
3 28 


2 40 

3 21 
6.42 


(Abney, Z. pbys. Ch 1895, 18. 65.) 

A solution of Na 2 S 2 O s +Aq containing 200 
g Na»S 3 0 8 per liter, dissolves 0 454 g AgCl 
per g. of NaAOs at 35° (Richards and 
Faber, Am. Ch. J. 1899, 21. 170.) 

Solubility in salts+Aq 


Sodium thiosulphate 

Ammonium thiosulphate 

Sodium sulphite 

Ammonium sulphite 
" carbonate 
Ammonia +Aq 


Magnesium chloride 
Ammonium sulphooyamde 


Cona. grams solvent 


0.44 

0.95 

Trace 

0.05 


(Valenta, M. 1894, 15. 250.) 

Solubility m salts+Aq. 

31 71 cc. of a solution of sodium thiosul- 
phate containing 31.869 g. Na 2 S 2 0 3 per liter 
(l. e. 5 g. of the hydrate in 100 cc. of the solu- 
tion) dissolve 0,6124 g. AgCl. 

21.88 cc. of a solution of ammonium thio- 
sulphate containing 50 g. (NH 4 )jS 2 0 8 per 
liter dissolve 0 7024 g. AgCl. 

27.34 cc. of a solution of potassium cyanide 
containing 49.511 g, KCN per, liter dissolve 
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1 4926 g. AgCl (Colin, Z. phys. Ch. 1 
18. 63.) 

Solubility of AgCl jn sodium thiosulphate 


... -29.) 

Insol. m moderately dll Pb(C2H s 0 2 )s+Aq 

10 com normal Hg(CaH 3 O a ) 2 -(-Aq contain- 
ing 0 1 g. Hg dissolve 0 01892 g AgCl at 16°. 
(Stas ) 

100 com. of a solution of a mixture of Na 
and Hg acetates dissolve 0 00175 g. AgCl 
(Stas, A. oh. (5) 3. 145 ) 

Only si. sol in liquid NH S . 

Solubility curve for AgCl, AgCl, 3NH a , 
AgCl, 5NHs. (Jarry, A ch 1899, 17. 342.) 

Insol m alcoholic ammonia. (Bodlkuder, 
Z. phys. Ch. 1892, 9. 731.) 

Nearly insol m ether (Myhus and Hutt- 
ner, B 1911, 44. 1316.) 

Perceptibly sol. on wanning with solution 
of taitaiic acid, but nearly the whole if J - 
posited on coolmg. 

Insol. in acetone, (Naumann, B 1904, 37. 
4329) : msol m acetone and in methylal. 
(Eidmann, C. C. 1899, II 1014.) 

Insol. m methyl acetate. (Bezold, Dissert 
1906; Naumann, B 1909,42.3790) 

Insol. m ethyl acetate. (Hamers, Dissert 
1906; Naumann, B. 1910, 43. 314.) 

Sol. in methylamine+Aq. (Wurtz, A ch 
(3) 30. 453 ) 

Solubility of AgCl in methylamine at 11.5°. 


% AgCl 


1.78 

4 44 

5 51 


(Jarry, A. ch. 1899, (7) 17. 342.) 


0 0200 
0 0400 
0 0740 
0 0947 
0 1950 


0 000300 
0 000370 
0 000424 
0.000447 
0 000481 


(Wiith, B. 1902, 35. 2416.) 
Solubility in methylamine+Aq at t°. 
G. mols. pei- 1. 


0 93 
0 93 
0.93 


0.0315 
0.0338 
0 0335 


(Euler, B. 1903, 36. 2880.) 


At 26°, 1 1. methylamme+Aq, containing 
1.017 g. mob. CH s NHa, dissolves 0.0387 g. 
mol. AgCl; 0 608 g. mol. CH»NH 2 , 0.0178 g. 
mol. AgCl. (Bodlander and Ebaiein, B. 
1903, 36. 3948.) 


Solubility u£ethyamine+Aq at 25°. 

j G. mols. pail. 

CjHtNHs 

AgCl 

0 01272 

0 000114 

0 03642 

0 000156 

0 05512 

0 000235 

0 06572 

0 000312 

0 10300 

0 000824 


(Wuth, B 1902, 36. 2416.) 


Solubility in ethylamine+Aq at t°, 
G. mols. per 1 


t° I CsHtNHj I Ag 


0 094 
0 093 
0 094 
0 236 
0.234 


0 00458 
0 00474 
0 00478 
0 0132 
0 0136 


0 0251 


(Euler, B 1903, 36. 2880.) 


At 25°, 1 1. ethylamine+Aq, containing 
0.483 g. mol. C 2 HjNHs, dissolves 0.0314 g. 
mols. AgCl; 0.200 g mol. C 2 HsNHj, 0.0115 g. 


Sol in caprylamme+Aq 
Easily sol on warming m ethylene diamine 
+Aq (ICurnakow, Z. anorg. 1898, 17. 220.) 

Easily sol. in alcoholic solution of thiaceta- 
mide. (Kurnakow, J. pr 1895, (2) 51. 251.) 

Insol. m benzonitrile. (Naumann, B. 
1914, 47. 1370.) 


Solubility in pyridine at t°. 


* 

g AgCl sol. 
in 100 g 
pyndino 

Solid phono 

-52 

0 70 




0.77 



-35 

0 09 



-30 

1.36 


AgCl, 2 C s H 6 N 

-25 

1.80 


-22 

2.20 



transition point 

2 75 



-20 

3 71 



-18 

3 85 



-10 

4 35 


■AgCl, C 5 H t N 

- 5 

5 06 


- 1 

5 60 
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Solubility in pyridine at t °. — Continued 


e ml$r' 

pyridine 

.Solid phiise 

5 35 

H 17 

1 01 

1 20 

0 80 

0 53 

0 403 

0 32 

0 25 

0 22 

0 IS 

0 12 

AgCl 


(Kahlenberg, J. pliys Chem 1909, 13. 423 ) 

Easily sol. in warm piperidine. (Varet, 
C. R. 1892, 115. 335 ) 

Mol. wt, determined in piperidine. (Wer- 
ner. Z. anorg, 1S97, 15. 16.) 

Quinoline dissolves traces of AgCl, (Varet. 
C It 1893, 116. 00.) 

As sol m eonune+Aq as in NFLOH+Aq 
(Blyth, Cliem Soo 1. 350.) 

Sol, in sinamme, and tluosmamine+Aq. 

. Mm. Cerarjyrile. 

Silver chloride ammonia, AgCl, 2NH S . 

Deoomp. by IJ.O (Teueil, A Phys 
Beibl 7. 149) 

2AgCl, 3NH S Decomp on air and m H 2 0 
to AgCl. Sol m cone NHDH+Aq, from 
winch it can be oiystallised (Rose.) 

Insol, m alcohol (Bodlander, Z. phys. Ch. 
9. 730.) 

AgCl, 3NH a . More easily decomp. than 
2AgCl, 3NH,. 

SI. sol m liquid NHa. (Jariy, A. ch 1899, 
(7) 17. 343.) 

AgCl, 5NH S . Si. sol. in liquid NH a . 
(Jarry, A. ch. 1899, (7) 17. 336.) 

Sliver chlorobromoiodides. 

(Rodwell, Proc. Roy. Soc. 26. 292.) 

Silver sabfluoride (argentous fluoride), Ag 2 F 
Decomp. by II a O into Ag and AgF. 
(Guntz, C, R 110. 1337.) 

Decomp. by H 2 Q. 

Insol. m abs alcohol, ether, acetone and 
xylene. (Wohler and Itodewald, Z. anorg. 
1909, 61. 63.) 

Decomp. by H s O until the solution 
tains 84.5% AgF, independent of ti 
(Guntz, C. R. 1913, 167. 981.) 

Silver fluoride, AgF. 

Extremely deliquescent. (Gore.) 

Sol. in 0,55 pt. HsO at 15.5° with evolution 
of heat. Sp. gr. of sat solution at 15. ' 
2.61. (Gore.) 


-14 2 
+18 5 
18 65 


Ioe+AgF, 4H s O 
AgF, 4H a O 
" +AgF, 2H a O 
AgF, 2H 2 0 


(Guntz, A. oh. 1914, (9) 2. 101.) 
Sp. gr AgF+Aq at 18°. 


29.60 
49 20 
56 40 


1 82 
2 09 
2 62 


(Guntz, A. ch. 1914, (9) 2. 104 ) 

Data on solubility of AgF in HF+Aq are 
given by Guntz (I. c.). 

SI sol in liquid NH S . (Gore, Am, Ch. J. 
1898 20 829 ) 

-t-k 2 0. Deliquescent. Sol m H 2 0. 
(Guntz, A. ch 1914, (9) 2. 101.) 

+2H 2 0. • Deliquescent. Sol. in H 2 0 
(Guntz ) 

+4H 2 0. Not deliquescent, Sol. in H 2 0. 
(Guntz ) 

-P/j H 2 0. Unstable ra the presence of 
crystals of AgF+2H 2 0 (Guntz, A ch. 1914, 
(9) 2. 101 ) 

Silver hydrogen fluoride, AgF, HF. 

(Guntz.) 

AgF, 3HF. Very unstable. 

Sol in HF. (Guntz, Bull. Soo. 1895, (3) 
13. 114 ) 

Silver stannic fluoride. 

See Fluostannate, silver. 

Silver tungstyl fluoride. 

See Fluoxtungstate, silver. 

Silver, fulminating. 

See Silver nitride. 

Silver hydride, AgH. 

Not decomp. by H s O. (Bartlett, Am. Ch, 
J. 1896, 19. 62.) 

Argentous hydroxide, Ag 4 0 2 H 2 . 

Sol. in H 2 0. Known only m solution, 
(Wdtzein, A. 142. 106.) 

Silver hydroxide, AgOH. 



SILVER IODIDE 


831 


Argentous iodide, Ag 2 I 

(Guntz, C. R. 112. 861 ) 

Silver imidosulphamide, AgN(S0 2 NH 2 ) 2 + 
l^ILO. 

Decomp slowly in. the air Somewhat sol 
in hot, more sol m boiling H 2 0, from which 
it cryst unchanged on cooling. In aqueous 
solution is stable toward alkali. Decomp. ' 
by acids. Difficultly sol. in diy pyridine, 
easily sol. m pyndine+Aq. (Hantzsch, B 
1905, 38. 1035 ) 

(S0 2 ) 8 NBHiiAg3+5^H 2 0. Nearly msol. 

in hot H 2 0. (Ephraim and Michel, B 1909, 

(S0 2 )iN 7 H 8 Ag 5 +4H 2 0. (Ephraim and 
Michel ) 

(S0 2 )<N.HAg 8 +lH, 11, and 28 H 2 0 

Easily sol. m HNO a and NH 4 OH+Aq. ■ 
SI. sol. m pyndme. Very sol. m pyudme con- 
taining pyridine rutiate and can be recryst. 
therefrom. (Ephraim and Michel ) 

(S0 2 ) 4 N 8 Ag7 +8H 2 0 , (Ephraim and 

Michel.) 

Silver iodide, Agl. 

Insol m II 2 0 

Calculated from eleotncal conductivity of 
Agl+Aq, Agl is sol. m 1,074,040 pts H 2 0 
at 28.4°, and 420, 260 pts at 40 & (Holleman, 

Z phys Ch 12. 130.) 

1 1. H 2 0 dissolves 01 mg Agl at 18° . 
(Kohlrausch and Rose, Z phys Ch. 12. 241 ) 

Solubility in H 2 0 = 1 X10-“N. (Rolla.) 

Solubility m H 2 0 = 0.97 X 10- 8 g. mols. per 1. 
at 25°. (Goodwin, Z, phys. Ch, 1894, 13. 645.) 

Solubility of Agl m H 2 0 at 25° is 1 05X10-“ 
(m normality). (Thiel, Z anorg. 1900, 24. 57 ) 

A sat aq solution at 20 8° contains 0 0020 
XKH g. equiv per 1. (Kohlrausch, C C. 
1001,11 1299.) 

1 1 H 2 0 dissolves 0 0035 mg. Agl at 21°. 
(Kohlrausch, Z. phys. Ch. 1904, 60. 356.) 

1 1. H a O dissolves 0.00253 mg. Agl at 60°. • 
(Sammet, Z. phys. Ch. 1905, 58. 644.) 

Solubility m H 2 0 = 1.23X10-“ g.-mol. 
per litre at 25°. (A E Hill, J Am. Chem. 
Soe. 1908, 30. 74.) 

0.003 mg. are contained in 1 1. of sat. solu- 
tion at 21°. (Kohlrausch, Z. phys. Ch. 1908, ' 
64. 168.) 

Insol. in dil HN0 3 +Aq or H„P0 4 +Aq 
Decomp by hot. cone HN0 3 +Aq or H 2 S0 4 
Easily sol m cone. HI+Aq 

1 pt. Agl dissolves in 2510 pts. NH 4 0H+ 
Aq of 0 96 sp. gr (Maitim, Scbw. J. 66. 154); 
m 24S3 pts. of 0.89 sp gi. (Wallace and La- 
mont, Ch. Gnz. 1869. 137). 

1 g Agl dissolves in 26,300 g. 10% 
NHiOH+Aq (sp. gr =0,96) at 12°. Insol. 
in 5% NH 4 OH+Aq. (Longi, Gazz. ch. it. 13, 

Coefficient of solubility in NH 4 OH+Aq 
(density, 0.926) is found’ lower than previ- 
ously obtained and of the order of Vsoooo at 
16°. (Baubigny, Bull. Soc. 1908, (4)3. 772.) 


Accoidmg to Field, insol. in cold cone. KOI 
or NaCl+Aq, and only in traces on boiling, 
and separates out on oopling. 

100 g. NaCl in cone. NaCl+Aq dissolve 
0.95 mg Agl at 15°; 100 g. NH4CI in cone 
NH 4 C1-|-Aq dissolve 2 9 mg, Agl at 15°; 95 g. 
NaCl+10 g. KBr m cone, solution dissolve 
1 2 mg Agl at 15°; 100 g. KBr +225 g H 2 0 
dissolve 430 mg Agl at 15°, 100 g. KBr in 
cope KBr+Aq dissolve 525 mg. Agl at 15°; 
100 g. KI+69 g. H 2 0 dissolve 80 8 g. Agl at 
16°; 100 g. KI+92 g. H»0 dissolve 54 0 g. 
Agl at 15°: 100 g KI+366 g. H 2 0 dissolve 
725 g. Agl at 15.° (Schierholz, W A B 
101, 2b. 4 ) 

Sol. in cone. KI+Aq, from which it is pre- 
cipitated, by H 2 0 (Field, C. N. 3. 17 ) 

KI gives a ppt. with AgNOs in presence of 
30,000 pts. H 2 0 (Hartmg ) 

Solubility in Ivl+Aq at 15° 

%ii I % AbI II %KI I % Agl 


59 16 53 13 

57.15 40 

50.0 26 0 

40.0 13 0 

(Schierholz, W. A B. 


33 3 7 33 
25 0 2 75 
21 74 1 576 
20 0.80 


Solubility in KI+Aq at 25° 


Hellwig, Z anorg 1900, 26. 180.) 
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Traces are dissolved by alkali nitrates +Aq 
Easily sol in hot KOH+Aq, from which it is 
pptd. by H 2 0 or alcohol. Not decomp, by 
boiling KOH+Aq. (Vogel, N Rep. Pharm. 
20. 129.) 

100 pts. of AgNOs+Aq sat. at 11° dissolve 
2,3 pts Agl m the cold, and 12.3 pts. on boil- 
ing (Schnauss.) 

Solubility of Agl m AgNOs+Aq at 25°. 

M°| n Af 0 » I g Agl mil. I Solid phase 


Very sol. mKIj+Aq (Muth, Dissert. 1895 
Very sol. in H 2 0 in presence of Nal (Kur 
nakow, Ch. Z. 1900, 24. 60.) 

Solubility m KI+Aq at 15°. 

Composition of the sat. j 


2.54 16 1 

3 115 22 7 

4 055 40 Y 

4 69 53 2 

5 90 85 0 

(Hellwig, Z. anorg 1900, 26. 171.) 

Solubility of Agl m 25% AgNOs+Aq 
reaches a maximum at about 60° and at the 
point of maximum solubility the quantity 
dissolved amounts to about 5 g. Agl per 100 
g. AgN0 3 . (Lowry, Roy, Soo Proo. 1914, 
91, A, 66.) 

Sol in hot Hg(NO a )a+Aq, from which 
it crystallizes on cooling. 

Solubility of Agl in Hg(N0 8 ) 2 +Aq at 2S 6 . 


0.010 0.800 0.050 1 737 
0.0126 0.841 0 100 2 730 
0.025 1 118 1 000 26.160 


j V ’Nal (Morse, Z. phys. Ch. 1902, 41. 708.) 

\ " SolmKCN+Aq. 

5 « SI. sol. in Na 2 S 2 0 8 +Aq when suspended in 

« much H 2 0, but separates again on addition of 

_ KI+Aq. (Field.) 

Phys Chem Soc 1909, 41. Insol in Na 2 S 2 0 8 +Aq. (Fogh, C. R. 
382.) 1890. 110. 711 ) 



SILVER OXIDE 


Solubihty in 

salts + Aq 





Solvent 

Colic 

in 100 

cams 

Sodium thiosulphate 

1 

0 03) 



5 

0 15 



10 

0 30 

20 


15 

0 40 



20 

0 60 


Sodium sulphite 

10 

0 01 



20 

0 02 

25 

Ammonium sulphite 

10 



5 

8 23 


Ammonium sulphoeyamde 

5 

0.02' 



10 

0.08 

20 


15 

0 13, 


Potassium “ 

10 



Calcium M 

10 

0 03 


Bnnum “ " 

10 

0.02 



10 

0 02 

25 

Thiocnrbnmtde 

10 

0 79 

Thiosmtimme 

1 

5 

0 008 
0 05 



10 

0 09 



(Valenta, M 1894, 15. 250.) 


Vciy sol. in liquid NH 3 (Franklin, Am. 
Ok. J. 1898, 20. 829, Jarry, A. oh. 1899, (7) 
17. 370.) 

Easily sol. in liquid NH S . (Ruff and Geroel, 

B. 1905, 38. 2602.) 

Insol in acetone (Eidmann, C. C. 1899, 
II, 1014); (Naumann, B. 1904, 37. 4329.) 

Insol, in methyl acetate. (Bezold, Dis- 
seit, 1906); (Naumann, B 1909, 42. 3790) 
Insol, in CS 2 (Aiotowslu, Z. anorg. 1894, 
6. 257 ) 

Much less sol in hot alcoholic thiourea than 
AgCl and AgBr (Reynolds, Chem Soc 
1892, 61. 253.) 

Insol. in benzomtnle (Naumann, B. 
1914, 47. 1370.) 

Slowly sol in piperidine at 100° (Varet, 

C, R, 1892, 115. 336 ) 

0,10 pts. is sol. in 100 pts. pyridine at 10°. 
8.00 pts. are sol. in 100 pts. pyridine at 121°. 
(Laszezynski, B. 1894, 27. 2288 ) 

Mol. wt determined in piperidine (Wer- 
ner, Z anoig. 1897, 16. 16.) 

Mm Iodyrite, 

Silver hydrogen iodide, 3AgI, HI+7H 2 0. 

(Berthelot, C. R 91. 1024 ) 

Silver sodium iodide, 2AgI, Nal. 

Very sol m aoetone. (Marsh, Chem. Soc 
1913, 103. 784 ) 

Agl, NaI+33^H 2 0. (ICrym, J. Russ. 
Phys. Chem. Soo. 1909, 41. 382.) 

See Agl+Nal under Agl. 

Silver iodide ammonia, Agl, NH 3 . 

Sol m liquid NHa. (Jarry, A. oh. 1899, 
(7) 17. 371.) 


2AgI, NHj. (Rammelsberg, Pogg. 48. 
WO.) , 

Composition is Agl, NH 3 . (Longi, Gazz. 
oh. it 13. 86) 

Sol m liquid NH„. (Jarry, A ch. 1899, (7) 
17. 371 ) 

Agl, 2NH„ (Terreil, C R. 98. 1279.) 


Silver nitride, Ag s N 

Berthollet’s “knaUtnlber.” Very explosive. 
Insol. m HaO. Sol m KCN+Aq. Slowly 
sol in NPLOH+Aq. (Raschig, A. 233. 93.) 
(Angeli, Chem Soc 1894, 66. (2) 93.) 


Argentous oxide, Ag 4 0 
Insol. m HjO Decomp, by acids mto 
I ai gentic oxide and silver. Insol m NH<OH4- 
Aq or HCaHjOa. (v. der Pfordten, B 20. 
1458.) 

Contains H, and is a hydroxide Ag<,H 2 0. 
(v. der Pfordten, B. 21. 2288 ) 

The above substance is a mixtuie, accoid- 
ing to Friedheim (B 20, 2557.) 


Silver oxide, Ag a O. 

Somewhat sol in H a O (Bucholz.) 

Sol m 3000 pts HjO (Bineau, C E 41 609) ; 
sol m 00 pts. HjO (Abl ) 

Sol. in 15,360 pts. HaO. (Levi, Gazz. ch, it. 
1901, 31. (1) 1.) 

Solubility in H a O at 26“ =2.16X10-* mols. 
AgOH per litre (Noyes, J. Am, Chem. 
Soc. 1902, 24. 1147 ) 

I liter sat aqueous solution at 19.96“ con- 
tains 2.14X10- 2 g.; at 24 94“ contains 2.5 X 
1(F g. AgaO. (Bbttger, Z phys Ch, 1903, 
46. 603.) 

I I H 2 0 at 25“ dissolves 1 8X10- 1 gram — 
atoms of silver Determined from its solu- 
bility in NHa (Abegg and Cox, Z. phys. 
Ch. 1903, 46. 11.) 

1 1. HaO dissolves 0 0215 g. AgaO at 20“. 
(Whitby, Z. anorg. 1910, 67. 108.) 

The solubility of AgaO m H a O vanes with 
the method of preparation. 

Solubility of AgaO (prepaied by action of 
NaOH, freshly prepared by the solution of 
Na m HaO, on a dil. solution of AgNO s ) = 

2 16X10- 4 g-inol. m 1 1. HjO at 25“; 2 97X 
10-*g.-mol at 50° 

Solubility of AgaO (prepared by action of 
aqueous barium hydroxide on AgNOs) = 
2.23X10- 4 g.-mol. mil. HaO at 25°; 

3 Q9X10- 4 g.-mol. mil HaO at 50°. 
Solubility of Ag 2 0 (prepared by action of 
jne NaOH+Aq on moist, freshly pptd. 

AgCl) =2.32X10' 4 g.-mol in 1 1. H 2 0 at 
25°; 3.55 X10- 4 g -mol. at 60°. 

Solubility of AgaO (prepared by action of 
cone NaOH+Aq on moist, freshly pptd, 
AgaCOs) =2 95X10 -4 g-mol mil. ICO at 
25°; 3 89X10- 4 g.-mol. at 50“ (Ilebiere, 
Bull. Soc 1916, (4) 7. 311 ) 

Sol. m acids NILOH, and (NH<) 2 CO a + 
Aq. Decomp, by alkali chlorides, biomides. 



SILVER OXIDE 


and iodides +Aq. Sol. in alkali cyanides, and 
thiosulphates+Aq. SI sol. in nitrates+Aq; 
insol. in sulpliate3+Aq When freshly 
pptd., sol. in NH 4 SCN+Aq. 81. sol m 
NH 4 N0 3 +Aq. Abundantly sol. in Ba(N0 2 ) 2 
+Aq without pptn of Ba0 2 H 2 Sol. m 
boihng Mn(N0 3 ) 2 , Ni(N0 3 ) 2 , Co(N0 3 ) 2 , 
Cu(N0 3 ) 2 , and CeANChds+Aq with pptn 
of oxides. (Persoz.) 

Insol. in IvOH, and NaOH+Aq. SI. sol. 
inBa0 2 H 2 +Aq. (Berzelius (?). 

Solubihty in NH 4 OH+Aq at 25°. 


Silver peroxide, Ag 2 0 2 

. in cone H a S0 4 (Rose), and in pure 
HN0 3 +Aq without decomp. Sol, m NH 4 OH 
+Aq. (Schonbein, J. pr. 41. 321.) 

Sol. in HNOs and H 2 S0 4 with decomp, 
(Mulder, R. t 0. 1898, 17. 151.) 

Insol. in liquid NHs (Gore, Am Ch. J. 
1898, 20. 829.) 



(Whitney and Melcher, J. Am. Chem. Soc 
1903, 26. 78.) 

Insol. in liquid NH 3 . (Franklin, Am ch. 
J 1808, 20. 829.) 

Insol. in acetone. (Eidmann, C. C. 1899, 
II. 1014); (Naumann, B. 1904, 37. 4329.) 

Insol m ethyl acetate. (Hamers, Dissert. 
1906; Naumann, B, 1910, 43. 314.) 

SI. sol in amylamme+Aq, easily in 
methylomine+Aq (Wurtz, A. oh. 30. 453); 
also in ethylamine, and thiosinamine+Aq. 


0 0221 
0 118 
0 228 


(Euler, B. 1903, 36. 2879 ) 
Solubihty in ethylamine +Aq at 18°. 
G. mols. per I. 


0.5 (interpolated) 



Silver oxybromide, AgjOBi'7. 

Insol. in H 2 0 Insol. in HNOs. Sol. in 
hot ammonia and in NaOCl+Aq. iSeyewetz, 
C. R 1912, 154. 357.) 

Silver oxyfluoride, AgF, AgOH. 

Decomp, by H 3 0 with separation of Ag 3 0, 
(Pfaundler.) 

Silver pei oxyfluoride, 2Ag 3 0 4 , AgF, 

(Tanatar, Z, anorg. 1901, 28. 335 ) 
^4Ag 3 0 4 , 3AgF (Tanatar, Z. anorg. 1901, 

Silver oxyiodide, Ag 2 0, Agsl 7 . 

(Seyewitz, Bull. Soc. 1894, (3) 11. 462.) 
Silver phosphide, AgP a . 

Sol. m HNO s . Attacked by aqua regia, 
hunger, C. R 1897, 124. 897.) 

AgjV Insol, in HCl+Aq: easily sol. in 
HNO,+Aq. (Schrotter, J. E. 1849. 247.) 
Ag 2 P 6 . (Hackspdl, C. R 1913, 157. 720.) 
Ag 3 P (7). (Fresemus and Neubauer, Z. 
anal. 1. 340 ) 

Silver phosphoselenide, Ag a Se, P 2 Se. 

Insol. in H 2 0 or HCl+Aq. Sol. in HNO a + 
Aq. Insol in cold, deoomp by hot alkalies + 
Aq. (Hahn, J, pr. 93. 436.) 

2Ag 2 Se. P 2 Se 3 Insol. in H 2 0. HC1, or 
HNOs+Aq; slowly sol in red fuming HNO t . 
(Hahn, J. pr. 93. 440.) 

2Ag a Se, P 2 Se 6 Sol only in fuming HNOs, 
(Hahn.) 

Silver phosphosulphide, 2Ag 2 S, P 2 S. 

Ag 2 S. P 2 S (Berzehus, A. 46. 254.) 

2Ag 2 S, P 2 S 3 . Easily sol in HN0 3 +Aq 
without separation of P. (Berzelius.) 
Ag 4 P 2 S;. (Berzehus.) 

Ag 4 PS 3 . Easily attacked by hot oono. 
HC1T SI. decomp. Insol. in hot HN0 3 . De- 

(7“v b ‘ " 

Silver selenide, Ag 2 Sa. 

Sol. m boiling HN0 3 +Aq as Ag 2 SeO,, 
which separates out by dilution with H 2 0. 
(Berzelius.) 

Insol. in Hg,(NO e ) a +Aq. (Wackenroder, 
A. 41. 327.) 



SODIUM ACETYLIDE ACETYLENE 


a dil., but sol. 


Silver sulphamide (silver thionyl amide), 
S0 2 (NHAg) 2 

Insol. in pvridme (Hants ch and Holl, B. 
1901, 34. 3436 ) 

+H s O. (Ephraim and Gurevitsoh, B. 
1910, 43. 146.) 

Argentous sulphide, AgiS 
Easily sol m warm dil. HNO s +Aq, and in 
eono HaS04 without separation of S Sol m 

cone. KCN-fAq. f v der Pfordtcn, B, 20. 
1458, Guntz, G. R. 112. 861.) 

Silver sulphide, Ag s S. 

Less sol. in H 2 0 than Agl, (Lucas, Z. 
anorg. 1904, 41. 210 ) 

1 1, II a O dissolves about 4X10 11 g. at Ag 
as Ag a S at 18°. (Bomfeld, Z. phys. Ch. 1898, 
20. 72.) 

1 1, H 2 0 dissolves 0.8X10 6 g mols at 
10-18°, (Blitz, Z. phys. Ch. 1907, 58. 291.) 

1 1. H 2 0 dissolves 0 552X10* g. mols. 
Ag a S at 18° (Weigel, Z. phys Ch 1907, 68. 

Sol. m oonc HNOs+Aq with separation 
of S, Sol. m hot cone HCl+Aq Not de- 

comp. by CuCla+Aq, but by CuCh+NaCl 
+Aq. Insol. in NB^OH+Aq Insol. m 
HaSOs+Aq, or m Hg(N0 3 ) 2 +Aq. 

Insol m HjO, dil. acids, alkalies, and alkah 
sulphides +Aq (Fresenius) 

Sol. m HCN+Aq. (Hahn, C C. 1870. 
240) 

Pptd, Ag 2 S is very sol. in HNO s containing 
moie than 5% HNO a . (Gruener, J. Am 
Chem. Soo, 1910, 32. 1032 ) 

Only very si sol m AgNOj+Aq, even at 
100°. (Lowry, Roy, Soc Proc 1914, 91, A 


1 KCN+Aq. (Hahn, C. C 1870. 


70) 

Sol. 

240) 

Difficultly sol. m KCN +Aq; less difficultly 
if Ag 2 S is pptd. from a very dil solution 
Amt. of KCN present also has influence on 
the solubility. Ag 2 S dissolved m cone KCN 
+Aq separates out on dilution. (BAchamp, 
J, pr. 60. 64.) 

Insol, m NH^Cl or NH 4 N0 3 +Aq (Brett.) 
Mm Argentite. Acanthile. Sol in cone. 
HNOj+Aq with separation of S 
Sol m citric acid-f-Aq with addition of 
KNOj. (Bolton, C. N. 37. 48 ) 

Silver disulphide, Ag 2 S 2 . 


out S, (Hantzsoh, Z. anorg. 1898, 19. 106.) 

Silver sodium sulphide, 3Ag 2 S, Na 2 S+2H 2 0. 

Sol. in oonc. Na 2 S+Aq with deoomp.; sol 
m H 2 0 with decomp. (Ditte, C. R. 1895, 
120. 93.) 


Silver zinc sulphide, Ag 2 S, 3ZnS. 

(Schneider, J. pr. (2)$. 29 ) 

Silver sulphimide (silver thionyl imide), 
S0 2 NAg. 

Very si. sol in cold, more sol in hot H 2 0 
Very sol. m dil. HNOa (Traube, B 1892, 
25. 2474.) 

Silver sulphophosphide. 

See Silver phosphosulphide. 

Silver telluride, Ag 2 Te. 

Mm Hesaite. Sol. in warm IIN0 3 +Aq 

Sodammonimn, Na 2 (NH t ) 2 . 

100 g. liq. NH 3 dissolve 60.6 g. at —23°; 
66.4 g. at 0°; 66 g. at +6°; 65 g. at 9°. (Joannis 
A. ch. 1906, (8) 7. 41.) 

Sodium, Na 2 . 

Violently decomposes HjO, alcohol, etc 
Insol m hydrocarbons. Easily sol. m acids 
with violent action 

Solubility in fused NaOH. 

G sol in 100 g fused NaOH at temp, 



(Hevesy, Z, Elektroohem 1909, 16. 531.) 


Insol. in liquid C0 2 . (Buchner, Z. phys. 
Ch. 1906, 64. 674 ) 

Sol. in hquid NH„ (Franklin, Am Ch. J. 
1898, 20. 829.) 

1 gram atom dissolves. — 
at +22° m 6 14 mol. hquid NHj. 

" 0° " 6.87 “ “ “ 

“ —30° “ 5.52 “ " 

“ — 50° “ 5,39 “ “ " 

" — 70° “ 5 20 " " 

"—105° “4.98 “ “ “ 

(Ruff, B 1906, 39. 839.) 

Y<i ccm. oleic acid dissolves 0,0449 g Na 
m 6 days (Gates, J. phvs. Chem, 1911, 15. 
143.) 

Insol. m ethylamine and in secondary and 
tertiary amines (Kraus, J. Am. Chem, Soo. 
1907, 29. 1561 ) 

Sodium acetylide acetylene, Na 2 C 2 , C 2 H 3 . 

Very deliquescent. Decomp by H 2 0 and 
by absolute alcohol Insol in ether, ligroin, 
eto. (Moissan, C. R. 1898, 127. 915.) 



SODIUM AMALGAM 


Sodium amalgam. 

Nallgo. Stable iir contact with the liquid 
amalgam from 0°-40 5° Can be cryst from 
Hg without decomp, at any temp between 
these limits 

NaHga Stable in contact with the liquid 
amalgam from 40 5°-lS0°. Can be cryst 
from Hr without decomp, at any temp be- 
tween these limits (Kerp, Z. anorg. 1900, 
25. 68 ) 

Sodium amide, NaNH 2 
Dcoomp. by H 2 0 and alcohol. 

Sodium amidochlonde, Na 2 NH 2 Cl. 

Sol in H 2 0 with decomp CJoannis, C. R. 
112. 392 ) 

Sodium arsenide, Na 3 As 
Decomp, HaO. (Lebcau, C. R 1900, 130. 
504.) 


1 2H 2 0, of which the solubility in 100 pts H 2 0 
was found to be as follows. 


f 

Pts NaBr 

f | 

Pts. NaBr 

t° 

Pts NaBr 

—21 

71 1 

+5 

82.0 

30 

97 3 

—20 

71.4 

10 

84.5 

35 

101 3 

—15 

73 1 

15 

87 3 

40 

105.8 

—10 

75 1 

20 

90 3 

45 

110. a 

— 5 

77 1 

25 

93 8 

50 

116 0 

0 

79 6 






(Coppet, A ch (5) 30. 420.) 


If solubihty S=pts. NaBi in 100 pts. solu- 
tion, S =40 0+0 1746t from -20° to +40°; 
S=52 3 +0 0125t from 50° to 150°. (fitard, 
C R 98. 1432 ) 

100 pts. H 2 0 dissolve at 0°, 77 5 pts NaBr, 
at 20°, 88.4 pts ; at 40°, 104.2 pts , at 60°, 
111.1 pts.; at 80°, 112 4 pts ; at 100°, 114.0 
pts. (Kremers ) 

Sat solution boils at 121° . (Kremers, Pogg. 
97. 14 ) 


Sodium arsenide ammonia, Na 3 As, NH 3 . 

Easily sol. in liquid NHj (Lebeau, C. R. 
1900, 130. 502.) 

SI, sol. 111 liquid NHj (Hugot, C R. 1898, 
127. 554.) 

Sodium azoimide, NaNn 
Not hygroscopic. Sol in II 2 0, Insol m 
alcohol and ethei. (Curtius, B, 24. 3344 ) 
40.16 pts, are sol. in 100 pts. H a O at 10°. 

40.7 “ “ “ “ 100 “ II 2 0 “15 2 

41.7 100 “ H 2 0 “ 17 0° 

0.3153 pt, is sol in 100 pts abs alcohol at 


Sodium bromide, NaBr, and +2H»0 
Not deliquescent Solubility in H 2 0 dif- 
fers according as NaBi or NaBr+2H 2 0 is 
used The following data for anhydrous 
NaBr were found 

Pts. NaBr dissolved by 100 pts H 2 0 at t° 


44.1 
01.5 

55. 1 


NaBr 


Solubility is represented by a straight line 
of the formula S = 110.34+0.1075t. 

Below 50° the salt usually crystallizes with 


Sat NaBr+Aq contains at 
—22° —10° +140° 163° 

40 1 42 5 56 5 57.5% NaBr, 

180° 180° 210° 212° 230° 

59.5 59.0 60 9 61,0 62 0% NaBr. 

(fitaid, A. ch. 1894, (7) 2. 539.) 

100 g. sat NaBr+Aq at 16.4° contain 47 
g. NaBr. (Greenish, Pharm J. 1900, 66. 190.) 

Solubility of NaBr+2H 2 0 m H 2 0 at 30° = 
65 5% anhydrous NaBi (Cocheret, Dissert. 
1911.) 

Sp. gr. of NaBr+Aq at IP 5° containing. 

5 10 15 20 25 % NaBr, 

1.040 1.080 1,125 1.174 1 226 


30 


40 


45 50 % NaBr. 


1334 1410 1 483 1.565 
(Gerlach, Z anal. 8. 285 ) 


NaBr+Aq containing 17.15% NaBr has 
sp. gr. 20°/20° = 1 1473 
NaBr+Aq containing 22.72% NaBr haB 
sp.gr 20720° = 12000. 

(Le Blanc and Rohland, Z phys. Ch. 1896, 
19.278.) 1 

Sp. gr of NaBr+Aq at 20.5°. 


33 57 
25 10 
17 77 
9 41 


1 3284 
1.2284 
1 1526 
1 0750 


(Oppenheuner, Z phys. Ch. 1898, 27. 452.) 



SODIUM BROMIDE 


Sp. gr at 20° of NaBr+Aq containing 
Mg mols NaJBr per litei. 

M 0 01 0 025 0.05 0 075 

Sp. gr 1.000732 1.002177 1 004074 1.005972 

M 0 10 0 25 0 50 ' 075 

Sp gr. 1.00788 1.01964 1.03908. 1 05811 

M 1.0 15 2.0 

Sp. gr. 1 07632 1 11963 1 15240 

(Jones and Pearce, Am. Gh J 1907, 38. 728 ) 

Sol in H2SO4 (Walden, Z. anorg. 1902, 
29. 384.) 

100 pts NaBi +Aq sat at 18-19° contain 
46.05 pts NaBr; 100 pts NaBr+NaCl+Aq 
sat. at 18-19° contain 46 59 pts of the two 
salts, 100 pts NaBr+Nal+Aq sat at 18-19° 
contain 63.15 pts of the two salts; 100 pts 
NaBr+NaCl+Nal+Aq sat at 18-19° con- 
tain 63 20 pts. of the thiee salts (v. Hauer, 
J pr. 98. 137.) 


Solubility of NaBr in NaOH+Aq at 17°. 


Solubility m ethyl alcohol at 30°. 


Wt. % „ 

Solid phase 

Alcohol 

NaBr 

0 

59.4 

NaBr, 2H a O 

11.79 

42 90 


31.78 

32 12 


43.22 

26 79 


54 59 

20.83 


65 51 

16.08 


72 36 

13 41 


76 92 

12 03 

NaBr, 2H„0+NaBr 

87 35 

7 44 

NaBr 

97 08 

3 01 

" 


(Cocjieret, Dissert 1911.) 


Solubility in mixtures of methyl and ethyl 
alcohol at 25°. 

P = % methyl alcohol m the solvent 
G=g. NaBr m 10 ccm of the solution. 
S=Sp gr. of the sat. solution. 


(G. per 100 g H a O ) 

P 

G | 

S 26°/4=° 

NaOH 

NaBr 

NaOH I 

NaBr 

0 00 

4.37 

10 40 

41 02 

80 69 
84.77 

91 25 

100 00 

0 293 
0.365 
0.404 
0.724 

1 251 

1 286 

1 432 

1 440 

0.8189 

0 8205 

0 8273 

0 9079 

0 9104 

0 9235 

0 0 

3 26 

9 24 

13 43 

17 17 

19 12 

91 38 

79 86 

68 85 

64 90 

63 06 

62 51 

22 35 

24 74 

28 43 

36 61 

46 96 

54 52 

50 60 

55 03 

48 00 

38 41 

29 37 

24 76 


(Ditte, C R 1897, 124. 30 ) 


(Herz and Kuhn, Z. anorg. 1908, 60. 155.) 


Easily sol in liquid HF (Franklin, Z 
anorg. 1905, 46. 2 ) 

Very si. sol. m alcohol. 

NaBr-|-2H 2 0 is sol. m 1,10 pts. H 2 0 at 
15°; in 159 pts absolute alcohol at 15°; in 
1200 pts. absolute ether at 15°. (Eaer, 
Dingl. 221. 890 

NaBr+2H 2 0 is sol in 2.25 pts 60% alco- 
hol, and 7 pts. 90% alcohol. NaBr is sol m 
3 pts 00% alcohol, and 10 pts. 90% alcohol. 
(Hager.) 

100 pts. absolute methyl alcohol dissolve 
17.35 pts. at 19,5.° (do Bruyn, Z. phys. Ch. 
10. 783.) 

100 g. NaBr+CHsOH contain 0 9 g NaBr 
at the critical temp (Centnerszwer, Z. 
phys. Ch 1910, 72. 437.) 

At room temp , 1 pt. NaBr by weight is 

4 6 pts. methyl alcohol D u 0 7990. 

14 0 " ethyl “ D“ 0 8100. 

49 7 “propyl " D 16 0.8160. 


Solubility in mixtures of methyl and propyl 
alcohol at 26°. 

P = % propyl alcohol m the solvent. 

G=g NaBr in 10 com. of the solution 
S=Sp gr. of the sat. solution. 


P 


G I S 25°/4° 


1 440 0.9238 

1 243 0 9048 


1 053 
0.442 
O 147 
0 126 
O 074 


0 8887 
0.8390 
0.8153 
0.8144 
0 8093 


(Herz and Kuhn, Z. anorg. 1908, 60. 166.) 


(Rohlaud, Z anorg. 1898, 18. 325.) 



SODIUM STANNIC BROMIDE 


Solubility in mixtures of propyl and ethyl] 
alcohol at 25°. 

P = % propyl alcohtil in the solvent. 

G=g, NaBr in 10 com. of the solution. 
S=Sp. gr. of the sat solution. 

I 100 pts HaO at t° dissolve pts NaCl 

t° 

Pts. NaCl 

Authority 

13 80 

16 90 

50 93 

109 73 

More than 
at 13 89° 
35 81 

35 88 

37 14 

40 38 

Gay-Lussno, A oh (2) 11 
310 ' ' ' 

P 

G 

S 25°/4° 

0 

8 1 

17 83 

36.6 

9T2 

95 2 

100 

0 203 

0 249 

0 247 

0 190 

0 111 
0.083 

0 082 

0 074 

0 8189 

0 8147 

0 8145 

0 8107 

0 8116 
0.8083 

0 8090 

0 8093 

12 

100 

, 35 91 

1 39 92 

Fehhng, A. 77 . 382 ~ 

18 75 

37 731 . 

Bischof. 

10-15 

35 42 

Bergmann. 

100 + 

42 86 

Griffiths, 1825. 

20 

35 9 

Sohiff, A. 109. 320 

(Harz and Kuhn, Z. anorg. 1908, 60. 159.) 

2 05 g are sol. m 100 g propyl alcohol 
(Sclilamp, Z. phys. Ch. 1894, 14. 276 ) 

SI. sol in acetone. (Krug and M’Elroy, J 
Anal Ch 6.184.) 

100 g, 96% formio acid dissolve 22.3 g. 
NaBr at 18.5 . (Aschan, Ch. Ztg. 1913, 37. 
1117.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1910, 43. 314); benzomtule. (Naumann, 

All temps 

37 

Fuohs and Reichenbaoh 

1826. 

28 

36 7 

Kopp, A 34. 202 

18 75 

38 53 

C J. B Karsten, 1840 

18 75 

100 

1 30 121 

30 724 

1 41 070 

G. Karsten 

1 25 
Boiling 

30 119 

Unger, J. pr 8 . 285. 

18 75 

100 

35 40 

Karsten (?), cited by 
Unger, l c 

The composi 
NaBr at differi 
determinations 

!tion of the hydrates formed by 

15 50 
| 100 

34 2-36 42 
30 10 

Uro’s Diot 

i of ^the lowering of the fr- 

1 16 ' 

35 837 

Miohel and Krafft 

Seek, 

Sodium stannic bromide. 

See Bromostannate, sodium. 

Sodium uranous bromide, NaiUBre 

2q As IC salt. (Aloy, Bull. Soc 1899, (3) 21. 

Sodium zinc bromide, NaBr, ZnBr 2 +H a O. 

Hygroscopic. (Ephraim, Z. anorg. 1908. 
69. 63.) 

2NaBr, ZnBr 2 +5H 2 0. Hygroscopic. 
(Ephraim ) 

Sodium carbide, Na 2 C 2 . 

Insol, in all neutral solvents; decomp. on 
heatmg^and by H 2 0. (Matignon, C. R. 1897, 

Sodium carbonyl, Na 2 C 2 0 2 . 

Decomp. by II a O with explosion. (Joanms, 
C, R. 116. 1518.) 

Sodium saichloride, Na.Cl 2 , 

Decomp. by H a O into NaCl and NaOH+ 
Aq. (Kreutz, B. 1897, 30. 403.) 

Sodium chloride, NaCl. 

Sol. in HaO. 

1 pt, NaCl is sol. in 2 780 pts. HaO at 15° (Gerlach) , 
in 3 pts HaO at 18.75° (Abl) , in 2 8235 uts HaO at ord, 
temp (Bergmann) , in 2 7047 pts boiling HaO (Berg- 
mann) , m 2 857 pts hot or cold HaO (Fouroroy) 

Not deposited from boiling aqueous solution unless 
the vessel containing it is open to the air (Unger, l. c ) 

Solubility in 100 pts. HaO at t°. 

1° 

Pts NaCl 

t° 

Pts. NaCl 

1 5 

13 76 

33 0 

35 8 

70 

108 6 

89 4 

(NordenBkiftld, Pogg 186. 315 ) 

Solubility in 100 pts. HaO at t° 

t° 

Pts. NaCl 

t° 

Pts NaCl 

13 89 
16.90 

35 9 

59 03 

109 73 

37 1 

(Gay-Lussac, A oh 11. 296.) 

Solubility of NaCl at various pressures The figures 
represent pts. NaCl in 100 pts set NaCl+Aq at 
t° and A pressure m atmospheres 

A 0° 9° 12° 

16° 20° 

25° 30° 

1 26 25 26 32 20 85 2 
20 26.35 20 38 2 
40 26 44 ,2 

0 30 20 35 3 
ft 39 26 37 3 
0 40 .. 

20 37 20 47 
26 47 20 63 
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100 pts. H 2 0 dissolve at t°. 


30 98 
37 25 
37.88 
38.22 
38.87 
39.61 
40 35 


(Poggiale, A. eh. (3) 8. 649 ) 

100 pts. HjO dissolve at: 

0° 9° 12° 15° 

36.59 35 72 35 77 35 68 pts. NaCl, 

20° 26° 30° 

35.77 35.81 36 00 pts NaCl. 
(Muller, Pogg. 122. 337.) 

100 pts. H2O dissolve 35.76-38.26 gts. 
NaCl at 15.6°, and the sp. gr. of sat. solution 
= 1,204. (Page and Keightley, Chem. Soe. 
(2) 10. 566.) 

100 pts. NaCl+Aq sat. at 18-19° contain 
26.47 pts. NaCl. (v. Hauer, J. pr. 98. 137.) 

Solubility of NaCl in 100 pts. HjO at t°^ 


40.0 

40.1 
40.1 


(Calculated by Mulder from his own and 
other observations, Scheik. Verhandel. 

1884. 37 ) 


Solubility in 100 pts. H 2 0 at: 

04° 20° 40° 60° 80° 

35 630 35 825 30.32 37.00 38 00 
(Andreae, J. pr. (2) 29. 456.) 


5 671 35.863 37 091 38.0 

(Raupenstrauch, M. Ch. 6. 563.) 


Solubility of NaCl in 100 pts. HjO at t°. 


-14 0 
-13.8 

- 6.25 

- 5.95 


32.5 
32 15 
34 22 
34 16 


44 75 
62.5 
65.0 
59.75 
71.3 
74 45 
82 05 


37 31 
37 96 
37 96 
38.41 
38.47 
38.90 
40.76 


Solubility above 20° is represented by the 
formula S=34 359 +0. 0527t. (Coppet, A. 
ch. (5) 30. 420.) 


Solubility of NaCl in 100 pts H a O at high 


(Tilden and Shenstone, Phil Trans 1884.23.) 
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Sat NaCl+Aq contains % NaCl at t°. 


Solubility of NaCl in H 3 0 at 24.5° at vary- 
ing pressmes 

S=g NaCl in 100 g solvent. 

P = pressure m atmospheres. 


(fitard, A. ch. 1804, (7) 2 . 532 ) 


100 g. H a O dissolve 0 616 gram-equiva- 
lent NaCl at 25° (Van’t Hofl and Meyer- 
hoffer, Z. phys. Ch. 1901, 49. 315.1 


Solubility of NaCl in HjO at t°. 
Moat careful experiments. 


gr of NaCl+Aq containing 15% NaCl is 1 109 at 
15° (Franoceur), 1 116 at 15° (Soubetran) ; 1 1107 at 15° 
(Coulter) , 1 111 at 15“ (Baudm, C R. 68. 032) 


0 35 
15.20 
30.05 


37.28 
37 82 
38.53 
39.66 


1.1823 
1 1764 
1 1701 
1.1631 


Sat. NaCl-t-Aq. at 25° contains 26 5% 
NaCl. (Foote, Am. Ch. J. 1906, 86. 239.) 

100 g, H 3 0 dissolve 35.80 g. NaCl at 25°. 
(Cameron, Bell and Robinson, J. phys. Ch. 
1907, 11 . 396.) 

100 g. NsiCl+Aq. sat. at 15° contains 

26.3 g. NaCl: at 30°, 26.47 g. (Schre ; ‘ 
makers, Arch. nedr. Sc. 1910, (2) 15 . 81.) 

5.456 g mol. are contained mil NaCl-1- 
Aq sat. at 25°. (Herz, Z anorg 1911, 73 . 
274.) 

5.40 g. mol. are contained in 1 1. NaCl+Aq 
sat. at 30°. (Masson, Chem Soc 1911, 99. 
1136.) 

26.47 g NaCl are contained in 100 g. 
NaCl+Aq. sat. at 30°. (Cooheret, Dissert. 

1911 ) 

35 70 g. NaCl are sol. in 100 g. HA) at 
room temp. (Frankforter, J Am. Chem 
Soc, 1914. 36. 1106.) 

100 mol. H»0 dissolve at: 

19.3° 29 7° 40 1° 64 5° 

11.04 11 06 11 15 11 35 mol. NaCl. 


35 90 

36 25 

36 55 

37 02 
37 36 


100 g. of soli 


g. NaCl 


26 42 
26 61 

26 77 

27 02 
27 20 


% NaCl Sp gr %NaCl Sp 


(Dahlmann, J. B 7 321.) 


Sp. gr of NaCl+Aq at 20°. 


1.0411 
1.0483 
1,0556 
1 0630 
1 0705 
1 0781 
1 0857 
1 0934 
1.1012 


Sp gr 


1 1090 
1 1168 
1 1247 
1 1327 
1 1408 
1 1490 
1 1572 
1.1655 
1.1738 
1 1822 
1 1906 


(Schiff, A 110 . 76.) 


>. gr. of NaCl+Aq at 19,5°. 


(KremerB, Pogg. 96. 120 ) 
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Sp. gr of NaCI+Aq at 0°. S =weight of salt 
in 100 g. of solution of the given sp gr , 
Si=No. mols. of salt contained in 100 
mols. of the solution. 


(Gerlach, Z anal 8. 279.) 


5 1 0345 25 1 li 

) 1 0707 26 1 1! 

5 1.1087 26 4 1 2( 

) 1.1477 

(Kohliausch, W. Ann 1879 . 1 ) 


(Mangnac, J B. 1870 . 110.) 


Sp gr. of NaCI+Aq at 0°. NaCl=g NaCl 
to 100 g. HjO, d°=sp. gr. at 0°: d T = 
maximum sp, gi .; T =temp. of maximum 


.1.00000 1,000130 + 4° 

1.003925 1 003988 + 3 

1 007634 1 007666 +1.77 

1 015366 1 015367 — 0 58 

1 023530 1 023583 — 3 24 

1 030669 1.030890 — 5 63 


(Kohlrausch, W Ann 1894, i 


3p. gr of NaCI+Aq at 18718° 


(Rosetti, A. ch (4) 17 . 382 ) 


(Tammann, Z. phys Ch 1895, 16. 93 ) 
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Sp. gr. of NaCl+Aq sat. 18 0°, when p=per- 
eent strength of solution; d= observed 
density; and w =* volume cone, in grains 


«■(&-•) 


25 37 
• 21 25 
17 35 
13 25 
9 34 
4 810 


0 24637 
0 19503 
0 14518 


(Barnes. J Pliys, Chem 1898, 2. 544 ) 
Sp gr. of NaCl+Aq at 20.5°. 


Normality of 
NaCl+An 


20 22 
15 56 
10 90 
5.49 


1 1124 
1 0775 
1 0373 


(Oppenheimer. Z. phys. Ch, 1898, 27. 451.) 
Sp. gr. of NaCl+Aq at 16°. 


1 00000 
1.03624 
1.07335 
1.11146 
1 15107 
1 19228 
1.20433 


Sp. gr of NaCl+Aq at 1874°. 


g. NaCl m 100 g of 


0 19560 
0 097952 
0.085410 
0.048977 


1 0001 
0 9994 
0 99918 
0.99905 


t gr of sat. NaCI+Aq at t°. 


32.90 
35 63 
35.69 

35 82 

36 03 

36 32 
36.67 

37 06 
37.51 


Sp. gr. of dil. NaCl+Aq at 20.004°. 
Cone =g. equiv. NaCl per 1. at 20.004° 
Sp gr. compared with H2O at 20.004°= J 
Cono. 


0 0001 
0.0002 
0.0005 
0 0010 
0 0020 
0 0040 
0 0050 
0 0100 


1 000, 0( 
1 . 000,01 
1 . 000,01 

1.000. 0: 
1 000 , 0 < 

1.000. 0! 
1.000,11 
1 000,2: 
1 000,4: 


(Lamb and Lee, J. Am. Chem Soc 1913, 35, 
1686) 

The saturated solution boils at 109°. 
(Kremeis.) 

NaCl+Aq containing 42,9 pts, NaCl to 100 
pts. H s O boils at 106.8° (Griffiths); contain- 
ing 41.2 pts NaCl to 100 pts. HjO boils at 
108 2° (Legrand); containing 40 38 pts, 
NaCl to 100 pts. H2O bolls at 109.73° (Gay- 


served, 108.8° (Gerlach, Z anal. 26. 426 ) 

Boiling-point of NaCl+Aq. 


Biaohof 


101.50° 
103.03 
104 63 
106 26 
107.93 

107 9-108.99 


Legrand 


(Jahn, Z, phys. Ch. 1900, 33. 572 ) 

? P ^ fl 20 °74 o - f i! uor . m[J . solution of N11CI 
J ' A ”' Ct ‘ m - s “- 


100 80° 
101 75 
103.00 
104 60 
106 60 
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B,-pt. of NaCl+Aq containing pts. NaCl to 
100 pts H2O G = according to Gerlach 
(Z anal 26. 438; L = according to Le- 
grand (A ch (2) 69. 431). 


33.5 

35.5 
37 5 


29 8 
31 8 
33 9 
35 8 
37 7 
39 7 
41 2 


Solubility m HCl+Aq at 10-10.5° 


35 77 
33 76 


26 06 
94.77 


12 76 
15.68 
20 78 


33 19 
32 71 
31 77 


102 1 
120 6 


100 CO. 


30 89 
20 01 
19.04 


(Enklaar, R. t c. 1901, 20. 183.) 


Solubility in HCl+Aq at 30° 


Composition of the solution 


B -pt of NaCl+Aq containing g. NaCl in 
100 g. H a O. 

g. NaCl 7 6 11 0 14 9 16 1 18 8 

B.-pt 102 2° 103 104 2 104 8 106 1 

g. NaCl 22 3 24 0 26 0 28 7 

B -pt. 107 1 107 7 108 7 109 5 

(Richmond, Analyst, 1893, 18 . 142 ) 


% by wt NaCl 


12 50 
17 35 
35 60 


(Schreinemakers, Z phys Ch. 1909, 68. 85.) 


If NaCl is dissolved in 16 pts. H a O, heat 
is absorbed if the temp is 15°, but much less 
if temp, is 86°; at 100° there is neither ab- 
sorption nor evolution of heat. (Berthelot, 
C.R.78. 1722.) 

30 pts. NaCl mixed with 100 pts. H s O at 
12.6° lower the temp. 2.5°. (Rttdorfi, B. 2. 

33 pts NaCl with 100 pts. snow at — 1 ° 
give a temp, of —21.3°. (Rtidorff, Pogg. 122 . 
337.) 

The freezing-point of NaCl+Aq is loweied 
0 60° for every giam NaCl up to 10 g. 
When more cone the freezing-point sinks pro- 
portional to NaCl, 2I-I a O, 0 342° foi every 
gram of that salt. (Rtidorff, Pogg 113 . 
163.) 

Insol in cone, HCl+Aq. 


Solubility in HCl+Aq. 

Cone = concentration of HC1. g. mol. 
per 1,000 g. H2O 

NaCl=wt NaCl dissolved in 1,000 g H s O, 


0 


0 25 

0 50 

1 CO 


357 75 
341 70 
324.45 
291 20 


25 


0 25 

0 50 

1 00 


360 80 
344 50 
329 05 
298 10 


Solubility of NaCl in HCI + Aq at 0°. NaCl = 
mols. NaCl (m milligrams) dissolved 
m 10 com. of liquid, HCl=mols. HCI (m 
milligrams) dissolved in 10 ccm. of liquid. 


(Armstrong and Eyre, Proc. B.. Soc. 1910, 
(A) 84. 127 ) 

Solubility in HCl+Aq at 30°. 


. NaCl 

HCI 

Sum. of mola. 

Sp.gr 

1 G. mols. per 1. 

53.5 
52.2 

48 5 

44 0 
37.95 

23.5 

6.1 

1 85 

5 1 
9.275 
15.05 

30 75 

56 36 

54 5 

54 05 

53 6 
53.275 

53 00 

54 95 

62 45 

1 2045 

1 2025 

1 196 
1.185 

1 1725 

1 141 
1.1159 

HCI 

NaCl 

8 tbP 

HCI 

NaCl 

Sp gr 

30° 

0.0 

0.4575 

+ 786 
2.412 

5 400 
4 932 
4 386 
3 689 
2 412 

1.2018 

1 1906 

1 1801 
1.1633 
1.1512 

3.052 
4 152 
5.950 
7 205 

2 463 
1,6281 
0,030, 
0.268 

1.1427 

1.1289 

1.1188 

1.1258 


(Engel, Bull. Soc (2) 46 . 654.) 


(Masson, Chem. Soc. 1911, 99. 1132.) 
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Solubility m HCl+Aq at 25° 


10 32 
15 00 
21 17 
32 83 


Milhmoh NaCl m 10 cc 


54 50 
48 50 
44 67 
37 82 
32 97 
23 43 


(Here, 2 anorg 1912, 73. 274 ) 


Moderately dil H 2 SO.i or HN0 3 +Aq pre- 
cipitate NaCl from NaCl+Aq (Karsten.) 

Sol. in HjSO, (Walden, 2. anorg. 1902, 
29. 3S4.) 


Solubility of NaCl m NILOH+Aq at 3 
(G. in 1 1 sat. solution.) 


1.1735, 
1 1050 
1 100 
1 1491 


29 535 293 3f 
40.055 292 5 
47 20 289 7 
60 78 286 5 


1 1406 
1 1395 
1 1301 
1 205 


72 07 
72 715 
81 855 
07 49 


Solubility of NaCl in NH ( C1+Aq at t°. 


G perlODn HiO 


57.3 
118 9 
186,4 


(Fedotieff, Z. pliys. Ch. 1904, 49. 1 
See also under NH 4 C1, 


Solubility in NaOH+Aq at 0°. NaCl^mols 
NaCl (in milligrams) in 10 com. solution 
Na 2 0=mols, Na 2 0 (in milligrams) u 


54 7 
49 375 
47 212 
42 375 
39 55 
24.95 
19 3 


6 725 
10 406 
14 78 


54 7 
54 175 

53 937 
52 781 

54 33 

55 45 
57.175 


(Engel, C B. 112. 1130.) 
Solubility in NaOH+Aq at 20' 


G NuOHral G NaCl 


1 200 
1 210 
1.215 
1 225 
1 230 
1 235 
1 240 
1.245 
1 250 
1 250 


1.270 
1.275 
1 275 


1 335 
1.340 
1 345 
1.350 


24.0 

25.5 

26 4 
26.9 
27.4 

27 9 


29 0 

29.0 
29.7 
30.2 
30.6 
31 1 

31.1 

31 5 

32 0 
32 4 


34 2 
34 6 
35.0 


37 S 

38 2 
38.6 


40.0 

40.2 

40.6 
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Solubility m NaOH+Aq at 20 °. — Continued 



450 42 1 400 41 5 
4(30 39 1 405 41 9 
470 37 1 410 42 0 
480 34 1 415 42 3 
490 32 1 420 42 0 
500 30 1 425 43 0 
510 28 1 430 43 5 
520 27 1 435 43.7 
530 27 1.440 44 0 
540 26 1 445 44 3 
550 26 1 450 44 6 
560 25 1 450 44 6 
570 24 1 465 45 0 
580 23 1 460 45 6 
590 23 1 465 45 9 
600 22 1 470 46 2 
610 21 1 475 46 5 
620 20 1 480 40 8 
630 19 1 485 47 0 
640 18 1 490 47 5 

(Wmteler, Z Elektrochem, 1900, 7. 360 ) 


Solubility in NauO+Aq at 30° 


Composition of the solution | 

Solid phase 

% by wt. 
Na a O 

% byiv t 
NaCl 

0 

26.47 

NaCl 

4 47 

21 49 


12 22 

13 62 


24 48 

4 36 


29 31 

2 40 


37 85 

1 12 


41 42 

0 97 

NaCl+NaOH, H 2 0 

42 

0 

NaOH, H 2 0 


(Schrememakers, Z phys Ch, 1909, 68 85 ) 


The presence of other salts increases the 
solubility of NaCl m HaO. 

Sol in sat, NH 4 C1+Aq with pptn of 
NH 4 C1 When the reaction is complete, 
the solution has sp. gr, 1 1788, and contains 
32,62% mixed salts, or 100 pts. H 2 0 dissolve 
48.42 pts mixed salts, viz , 26.36 pts NaCl 
and 22 06 pts NH 4 C1 (Karsten,) (See ■ 
undei NH4CI.) 

Sol in sat. BaCla+Aq with pptm of BaCl 2 
until a state of equilibrium is leached, when 
100 pts H 2 0 at 17° dissolve 38.6 pts. of mixed 
salts, of which 4 1 pts. aie BaCL. (Karsten ) 
(See under BaCl 2 .) 

Insol. in sat CaCL+Aq. (Vauquelin, 
Ann de Cliun. 13. 95 ) 

Much more sol in hot than m cold H 2 0 
containing MgCl 2 oi CaClj, but NaCl is pptd. 1 
from sat NaCl+Aq when that solution is 
mixed with MgClj or CaCh+Aq. (Fuohs and 
G. Reichenbach, 1826.) ( See under MgCh ) 


Less sol. in cone CaCla+Aq than in H 2 0. 
(Hermann ) 

Solubility of NaCl+CaCl 3 in H 2 0 at 25°. 
G. per 100 g. H 2 Q. 

NaCl CuCh Jjjfyggi, Solid phase 

0 84 . CaCl 2 , GH»0 

1 846 78 49 1 4441 “ +NaCl 

1 637 68 48 1 3661 NaCl 

1 799 53 47 1.3463 “ 

7.77 36 80 1 2831 “ 

10 70 30 08 1 2653 “ 

18.85 19 53 1 2367 " 

32 48 3 92 1 2080 “ 

36 80 0 1 2030 “ 

(Cameron, Bell and Robmson, J. phys. Chem. 
1907, 11. 396.) 

Solubility of NaCl in NaHCOa sat. with 
C0 2 at t°. 

G. per 1000 g HiO 
NnHCOs NaCl 

0 6 0 356 3 

“ 7 7 350 1 

15 0 0 357 6 

“ 10 0 354 6 

30 0.0 360 3 

“ 13.9 358 1 

45 0 0 350 0 

“ 0 23 361 5 

(Fedotieff, Z. phys. Ch 11904, 49. 170 ) 

Sol. m sat. KClOj+Aq; the solution can 
then dissolve more KC10 a (Margueritte, 
C. R 38 . 305 ) 

In solution containing Na, K, Cl and NO a 
10ns, the solubility — relations between the 
four salts NaCl, KC1, NaNO„ and KNO, 
have been studied (Uyeda, Z anoig. 1911, 
71.2) 

Sol. in sat, NH 4 NOa+Aq, without causing 
pptn. (Karsten,) 

Sol. in sat. NILNOa+Aq, from which solu- 
tion it is not pptd. by salts which would cause 
its pptn in aqueous solution (Margueritte, 
C. R. 38 . 307J 

Sol. in sat. Ba(N0 3 ) 2 +Aq without causing 
pptn 

Insol m Ca(NO d ) 2 +Aq 
Sol m Mg(N0 a ) 3 +Aq with pptn of small 
portion of Mg(NO a ) 2 , 

Sol. m sat. KNOs+Aq, the mixed solution 
having the power to dissolve moie KNOa, and 
the solubility of the KNO a apparently in- 
creasing in the same ratio as the amount of 
NaCl present (Fouroroy and Vauquelin, 
Ann de Chim 11. 130.) 

Sol. m sat KNO a +Aq; the solution thus 
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obtained at IS 13° contains 40 34% of the 
mixed salts, or 100 pts H a O dissolve 67 72 
pts. of the mixed salts, viz., 38 26 pts. NaCl 
and 20 45 pts KNO a (Karstcn.) 

Solubility of NaCl m IvNOs+Aq at 25°. 
KNO s =g KNOa m 100 cc of solution. 
NaCl =g mol. perl 


5 44 
5 52 
5.45 


Solubility of NaCl in NaNOs+Aq at 15.5° 


1.2025 
1.2305 
1,2580 
1.2810 
1 3000 
1.3345 


7.53 
13 24 
21 58 


31 78 
27 89 
26.31 
23 98 
22.30 
20 40 
19 40* 
19 67* 


HjO 


88.47 
87 63 
86 25 
82.66 
80 42 
79 25 
77 37 
77 34 


‘Solutions sat with both salts. 

(Bodlimder, Z. phys Ch 1891, 1. 361 ) 

Sol, m sat. NaN0 3 +Aq with pptn of 


Solubility of NaCl m NaNOs+Aq. 
Cone. “concentration of NaNCh in g, mol. 
per 1,000 g. HsO, 

NaCl=g. NaCl dissolved in 1,000 g. H s O. 


350 65 
355 90 

351 20 
342 15 


362 95 
356.65 
352 30 
343 65 
325 60 


6 16 
6 09 
6 02 
6 86 


(Armstrong and Eyre, Proe. R. Soc. 1910. A. 
84 . 127.) 

(«See also under NaNOj.) 

Sol. m sat. ICCl+Aq with elevation of 
temp. (Vauquelin.) 

100 g. H s O sat. with ICC1 dissolve 0.494 
gram-equivalent NaCl at 25°. (Euler, 
Z. phys. Ch, 1904, 49 . 315.) 


Solubility in KGl+Aq at t°. 


21.3 
21 3 
21 3 
21 3 
21 3 
21 3 
21 3 
21.3 
21 3 
21 3 
20 7 
19 9 
18 8 
17 2 
16 5 
16 4 
16 4 


10 6 

11 5 

12 5 

13 5 
14.4 
16.8 
17 8 
19 8 
22 4 

24 1 

25 1 
26.1 
27 1 
28.0 
29 0 


(fitard A. oh. 1894, (7) 3 . 277 ) 

(See under KC1 ) 

100 pts NaCl+Nal+Aq sat. at 18-19° 
oontain 62.33 pts. of the two salts, (v, 
Hauer.) 

Sol. in sat. Al 2 (S0 4 )a+Aq with no pptn, 
(Vauquelin ) 

Sol in sat (NHiJsSCL+Aq with pptn. of 
considerable amt. of (NHOaSCL+Aq. (Vau- 
quelin ) 

Sol. in sat. CuSOi+Aq 

100 pts. HaO dissolve 36 71 pts NaCl and 
7.19 pts. KaSOi at 15°, and solution 'has sp 
qr. 1.24. (Page and Keightey ) 

NaCl is sol. in KaS0 4 +Aq, and vice versa, 
without separation of a salt. 

100 pts HaO dissolve 7.03 pts. K2SO4 and 
37 60 pts. NaCl, when wanned and cooled 
to 14°. (Rudorff ) 

Solubility of NaCl and K 2 SO, m H a O at t° 
100 pts. H2O contain pts. NaCl, K2SO4, 
and ICCL 


Pts. NaCl 


33 43 

34 01 
34,56 

35 16 

35 77 

36 40 
36.64 
36 04 


12.82 
12 26 
12 42 
12.56 


2 81 
2.84 
2 72 


(Precht and Wittgen, B. 15 . 1666.) 



SODIUM CHLORIDE 


Sol in cold sat. NaS0 4 +Aq at first without 
pptn., aftei wards Na 2 S0 4 sepaiates out. 
(Karsten ) 

Solubility in Na 2 S0 4 +Aq containing 7 45 g. 
Na 2 S0 4 in 100 g. of the solution. 


14 80 
17 90 

24 85 

25 60 
27.75 
32 18 
34 28 


23.485 
23 525 
23.55 


Solubility of NaCl in alcohol increases with 
the temperature. 

100 pts (by weight) of alcohol of 0.9282 
sp gr. (50.5% by weigfit) dissolve at: 

4° 10° 13° 23° 32° 

10.9 11.1 11.43 11.9 12.3 pts. NaCl, 

33° 44° 51° 60° 

12.5 13.1 13.8 14.1 pts. NaCl. 
(Gerardin, A. eh. (4) 5. 146.) 


Solubility in alcohol at 13“ 


(Marie and Marquis, C. R. 1903, 136. 684.) 
See also under Na 8 S0 4 . 

Sol. in sat. ZnS0 4 +Aq with separation of 
Na 2 S0 4 , ZnS0 4 (Karsten ) 

Insol. in liquid C0 2 . (Bttchner, Z. phys. 
Ch 1906, 64. 674.) 

Modeiately sol. m liquid NH„. (Franklin, 
Am. Ch. J 1898, 20. 829.) 

12 2 pts, NaCl are sol. m 1 pt. hydrazine at 
12 5-13°. (de Bruyn, R t. c 1899, 18. 297.) 

100 g. hydroxylfliimne dissolve 14.7 g. NaCl 
at 17.5°. (de Bruyn, Z. phys Ch. 1892, 10. 
782.) 

100 g. 95% formic acid dissolve 5.8 g. at 
19,7°. (Aschan, Ch. Ztg. 1913, 37. 1117.) 
Solubility m alcohol. 

. alcohol of 0 000 sp. gr. dissolve 6 8 pts. NaCl; 
p. gr. dissolve 3 67 pts, NaCl, of 0.834 s - 
solve 0 5 pt, NaCl (Kirwan.) 

100 pts ^alcohol containing givon bjr weight 


alcohol 

Pts. 

NaCl 

alcohol 

Pts. 

NaCl 

alcoLol 

Pts 

NaCl 

8 4 
10.7 

25 1 

30 49 

24 84 

19 30 

33 4 

50 2 
58 5 

16 08 

13 28 

11 28 

7 90 

60 0 
76 2 
83 6 

5 95 

3 75 

1 69 


(Kopp, A 40 206 ) 

100 pts. alcohol of 78% by weight dtesolve at 
14° 16 2° 38° 716° 

0 061 0.700 0 730 1.033 pts NaCl 

100 pts. alcohol of 95 6% by weight dissolve at: 


15° 


77.2° 


'1 pts. NaCl. 

(Wagner, A. 64 . 293.) 

100 pts. alcohol containing % alcohol by 
weight dissolve pts. NaCl at 15°, or 100 pts. 
solution contain % NaCl. 

10 20 30 40 % alcohol, 

28.53 22.55 17 51 13 25 pts. NaCl, 

22.2 18 4 14.9 11.7 % NaCl, 


60 80 % alcohol, 

5.93 1.22 pts. NaCl, 

5,6 12 % NaCl. 

(Sohiff, A. 118. 365.) 


1 2030 
1 1348 
1 1144 
1 0970 
1 0698 
1.0295 
0.9880 
0.9446 
0 9075 
0 8700 
0 8400 


11.81 
16.09 
19 39 
24 05 
32 33 
40 33 
49 28 
57 91 
63 86 
72.26 


88.70 
78.41 
74.64 
71.45 
65 80 
57 96 
49 34 
38 54 
29 37 
21 62 
11 24 


Salt 


31 60 
23 26 
20 81 
18 86 
16.23 
12.66 
9.13 
5 93 
3 47 
1 52 
0 50 


(Bodldnder, Z. phys Ch. 7. 317 ) 
Solubility in ethyl alcohol+Aq at 30' 


NaCl per 100 g 


26 60 
24.59 
22.66 
19.05 
15.67 
12.45 


t % 


20.60 
16 96 
12 75 


(Taylor, J. phys. Ch. 1897, 1. 723.) 
Solubility in ethyl alcohol+Aq at 40°. 


24.79 
22 90 
19 46 
16.02 
12.75 


21 42 
17 82 
13.10 


(Taylor, l c.) 



SODIUM CHLORIDE 


Solubility of NaCl m ethyl alcohol+Aq at 


16.1 

26.3 

36.0 


% HsO | N ;» c| Cj«?OH % HtU Nnb 


45 35 
56 2 
67.4 
78.8 


45 35 
37 6 
28 9 
10 7 


Solubility of NaCl ui^propyl alcohol+Aq. 

Cone. = concentration of alcohol in g. mol. 
per 1,000 g. H2O, 

NaCl =g NaCl in 1,000 g. H/3. 


357 75 
351 20 
345 55 


solubility 


(Fontem, Z. phyB. Ch. 1904, 73. 212.) 

Solubility of NaCl in ethyl alcohol+Aq at 25°. 

Cone. = concentration of alcohol in g mol. 
per 1,000 g. HiO. 

NaCl=g. m 1,000 g H a O. 


362 95 

0 25 I 355 75 I 6 10 
0 50 350 20 6 00 


100 pts. absolute methyl alcohol dissolve 
1.41 pts. at 18.5°; 100 pts. absolute ethyl 
alcohol dissolve 0 086 pt. at 18.6°. (del 
Bruyn, Z. phys. Ch 10. 782.) 

100 pts. wood-spirit of 40% (by weight) 
dissolve 13 0 pts NaCl. (Schiff, A 118. 365 ) 
100 g. NaCl+CH 3 OH contain 0.1 g NaCl 
at the critical temp (Contnerszwer, Z phys 
Ch 1910, 72. 437.) 

Solubility of NaCl in methyl alcohol+Aq. 
at 25°. 

Cone. “concentration of alcohol m g. mol 
per 1,000 g, HjO. 

NaCl=g. in 1,000 g H s O. 


51 67 
18.99 
14 78 
12 77 


11.75 

40,20 

77,46 

81.32 

81 96 

82 47 
81 72 
81 23 


14.38 

15 42 

16 38 
18 08 
20.12 
22.35 
24 50 
24.90 


Crfffo 


HiO 


80 23 
79 47 
79,14 
78 09 

76.01 

75.01 
76.37 
72.80 


(Frankforter and Frary, J phys. Ch 1913, 
17. 402.) 

100 g. sat. solution of NaCl in 99. 
alcohol contain 0 04 g, NaCl at 25‘ 


forter and Frary.) 




il oil. (Gooch, Am Ch. J. 9. 


Solubility of NaCl in amyl alcohol+Aq 
Liquid phases conjugated at 28°. 


NttC1 alcohol ™ 


alcohol 


357.75 

355.20 

353.10 

347.45 


362.95 

359.40 

357.60 

353.20 


G 20 
6 14 
6 11 
G 04 
5 75 


73 42 
80 4 
86 5 
92 3 
97.7 


(Fontem, Z phys Ch. 1910, 73. 226.) 

At room temp. 1 pt. by weight is sol. in: 
75 pts. methyl alcohol D‘“ 0.7990. 
506 “ ethyl '• D» 0 8100. 

3000 “ propyl “ D ie 0 8160. 

(Rohland, Z. anorg. 1898, 18. 326 ) 



SODIUM CHLORIDE 


100 g. ethyl alcohol dissolve 0 065 g. NaCl 
it 25° 

100 g piopyl alcohol dissolve 0.012 g NaCl 


(Turner and Bissett, Chem. Soc. 1913, 103, 


Solubility of NaCl in ethyl+amyl alcohol at 


Solubility in acetone +Aq at 20° 


0.32 
0 19 
0 15 
0 12 


%H a D 


73 06 
71 18 

72.00 
66.78 

66.01 
63.16 
66 19 
62 21 
13 92 
10 82 

9 62 
8 94 


1.04 
4 03 
2 94 

12 37 

13 82 
18.52 
13.37 
19.90 
85.76 


26 35 
25 30 
24 02 
22 64 
21 19 
19 26 
15.81 


t 14 8° =31 7% (de 


(Eontern, Z phys. Ch. 1910, 73. 244 ) 

Ether ppts NaCl from NaCl+Aq. 
(Gmelm.) 

Very si. sol in a mixture of equal pts. of 
absolute alcohol and other. (Berzelius.) 

500 mg. NaCl treated with above mixture 

B ” d only 0 5 mg to the liquid. (Lawrence 
, Am J, Sci (2) 16. 67 ) 

100 pts of a mixture of 1 pt. 96% alcohol 
and 1 pt 98% ether dissolve 0 11 pt. NaCl. 
(Mayer, A. 98. 205.) 

Insol in acetone (Krug and M’Elroy, 3. 
Anal. Ch 6. 184, Eidmann, C. C. 1899, II 
1014 ) 

Solubility m acetone +Aq at 20°. 
A=ccm acetone in 100 ccm. of the solvent, 
NaCl=nullimols NaCl m 100 ccm. of the 
solution. 


13 28 
25 98 
45.36 
64 23 
83 84 
100 


545 6 
501 1 
448 4 
370 2 


(Herz and Enoch, Z. anorg. 1905, 45. 267.) 

Insol in benzonitnle. (Naumann, B. 
1914, 47. 1370.) 

Insol in methyl acetate (Naumann, B, 
1909, 42. 3790), ethyl acetate (Naumann, 
B. 1904, 37. 3602.) 


to ^ 2 phases 
87 J 


36.0 
34 9 
34 8 


20.0 
19.6 
19 2 
18 5 


12 0 
12 2 
12.9 


(Herz and Enoch, Z. anorg. 1904, 41. 318.) 


(Lmebarger, Am Ch. J. 1894, 16. 215 ) 



SODIUM STANNIC CHLORIDE 


Solubility of NaCI in urea +Aq at 25°. 1 

Sodium stannic chloride, 2NaCl, SnCl 4 + 
6H 2 0. 

See Chlorostannate, sodium. 

Sodium thallic chloride, 3NaCl, TlClj-f 
12HjO. 

Very sol in H 2 0. (Pratt, Am J, Sci. 
1895, (3) 49. 404 ) 

Sodium uranium chloride, 2NaCl, UC1 4 . 

Non volatile and not hydroscopic. (Mois- 
san, C R 1896, 122. 1089 ) 

Sol. m H 2 0. (Colam, A. ch. 1907, (8) 12. 
59.) 

% uroa 

% NaCl " 1 

1 % urea 

% NaCI 

0 

5 

9.6 

13 

31 80 

30 63 

29 05 

28 46 

18 

28 

27 65 

27 24 

26 56 

(Ritzel, Z. Kryst. Mm. 1911, 49. 162.) 
Solubility of NaCI in urea+Aq at (?)°. 
g=g. urea m 100 cc. of solution 
sol. =increase of solubility of NaCI in 
g. per 100 ce of tbe solution. 

g. 

sol. 

g 

sol. 

Sodium uranyl chloride 

>, Na 2 (U0 2 )Cl 4 , 
lull. Soc. 1899, (3) 21. 

INaCl, ZnCl 2 +3H 2 0, 
fsol.mHuO. (Schind- 
8.) 

5 

10 

15 

20 

25 

0 044 

0 124 

0 234 
0.372 

0 529 

30 

35 

40 

45 

50 

0 709 

0 910 

1 134 

1 370 
1.602 

As K salt. (Aloy, E 
264) 

Sodium zinc chloride, 1 
Deliquescent Easib 
ler, Mag. Pharm 36. 4 

(Fastert, N. Jahrb. M 
28 

Solubility of NaCI in i 

in Beil Bd 1912, 23. 
6) 

'ormamide+Aq at 25°. 

Sodium zirconium chloride, 2NaCl, ZrCl 4 . 
(Paykull.) 

Sodium chloroiodide, NaCl 4 I+2H 2 0, 

Easily decomp, by alcohol or ether, (Wells 
and Wheeler, Sill. Am J 143. 42.) 

Sodium fluoride, NaF. 

Very el. sol. m cold, and not more abund- 
antly m boiling H 2 0. (Rose ) 

100 pts. HjO dissolve 4.78 pts. at 16°, (Ber- 
zelius ) 

100 pts H 2 0 dissolve 4 pts at 15°, (Fremy, 
A ch. (3) 47. 32.) 

Sp. gr. of aqueous solutions containing in 
100 pts HjO . 

1.1081 2 2162 3.3243 pts. NaF, 

1 OHO 1.0221 1.0333 

Sat. solution has sp, gr 1.0486. (Gerlach, 
Z anal. 27. 277.) 

Sp. gr. of solution sat. at 18° =1.044, con- 
taining 4.3% NaF. (Myhus and Funk, B. 
1897, 30. 1718.) 

Solubility of NaF in HF +Aq at 21°. 

% HCONHs 

% NaCI 

%HCONHj 

% NaCI 

0 

2.3 

5 3 

8 

31.80 

30.98 

30.86 

30,40 

11 

16 

18 8 

29 11 
28.52 
27.76 

(Ritzel, Z. Kryst. Min. 1911, 49. 152.) 
Insol, in anhydrous and in 97% pyridine 
Very si. sol in 95% pyridme+Ao. SI, sol. 
in 93% pyridme+Aq. (Kahlenberg, J. Am 
Chera. Soo. 1908, 30. 1107.) 

Insol. in oil of turpentine (T. S Hunt, 
Am. J. Soi. (2) 19. 417.) 

100 g. H 2 0 dissolve 236.3 g. sugar+42.3 g. 
NaCI at 31.25°, or 100 g. sat aq solution 
contain 62,17 g. sugar+11.13 g NaCI. 
(KShler, Z. Ver Zuckerind, 1897, 47. 447 ) 
Solubility of NaCI m glucose+Aq at 25°. 
Cone “concentration of glucose+Aq m g. 
mol, per 1,000 g. H 2 0. 

Sol, <= Solubility m 1,000 g. HjO. 

g per 11)00 g. HsO j 

| g. per 1000 g HiO 

Cone. 

Sol. 

Molecular 

solubility 

HF 

N*F 

1 HF 

NaF 

0 

0.25 

0.50 

1 0 

361 40 
364.15 

384 30 

369 90 

6 18 

6 22 

6 23 

0.0 

10 0 

46 8 

56 5 

41 7 

41 4 
22.5 

22 7 

83 8 
129 7 
596 4 

1 777 4 

22 9 

23 8 

48 8 
81.7 

(Armstrong an 

Min, Halite. 
+2H a O, E 
quescent at tei 
The solubilii 
spends to 32 9 
(Matignon, C. 

id Eyre, Proc. 
(A) 84. 127.) 

fflorescent belc 
nps. above 0°. 
ty m HiO at • 
pts. of NaCI pe 
R. 1909, 148. £ 

R. Soc. 1910, 

iw 0°, si deli- 
(Fuohs, 1826.) 
—12,26° corre- 
ar 100 pts. HsO. 
>51.) 

(Ditte, C. R. 1896, 123. 1282.) 

Easily sol. in liquid HE. (Franklin, Z. 
anorg. 1905, 46. 2.) 

SI, sol. in cono. KC 2 Hj0 2 +Aq. (Strom- 
eyer.) 

Almost insol. in alcohol. (Berzelius, Pogg. 
1. 13.) 

Insol. in methyl acetate. (Naumarm, B. 
1909, 42. 3790.) 



SODIUM HYDROXIDE 
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Sodium hydrogen fluoride, NaHF 2 
Rather difficultly sol in cold, more easily 
in. hot H 2 0, (Berzelius, Pogg. 1. 13 ) 

Sodium tantalum fluoride. 

See Fluotantalate, sodium. 

Sodium tin (stannous) fluoride, 2NaP, 3SnF 2 . 

SoI.inHsO (Wagner, B 19.896.) 

Sodium tin (stannic) fluoride. 

See Fluostannate, sodium. 

Sodium tantalum fluoride. 

See Fluotantalate, sodium. 

Sodium tellurium fluoride, NaF, TeF 4 . 

Decomp by H 2 0 (Berzelius ) 

Sodium titanium fluoride, 

See Fluotitanate, sodium. 

Sodium tungstyl fluoride. 

See Fluoxytungstate, sodium. 

Sodium uranium fluoride, NaF, UF< (?) 

Somewhat soluble m H 2 0. (Bolton.) 
Sodium uranyl fluoride. 

See Fluoxyuranate, sodium. 

Sodium vanadium sesjuifluoride. 

See Fluovanadate, sodium. 

Sodium zinc fluoride, NaF, ZnF 2 , 

Sol. in H 2 0, (R, Wagner ) 

Sodium zirconium fluoride, 5NaF, 2ZrF J , 

See Fluozirconate, sodium. 

Sodium fluoride vanadium penioxide. 

See Fluoxyvanadate, sodium. 

Sodium hydrazide, NH 2 , NHNa. 

Deoomp. by H 2 0 with explosive violence. 
Decomp by alcohol (Schlenk, B. 1915, 48. 
670.) 

Sodium hydride, NaH. 

Decomp by H 2 0 and by acids. 

Sol m fused Na or Na amalgam. Insol. in 
liquid NH S Insol m CS 2 , CC1 4 , C«H 6 and 
teiebenthene. (Moissan, C. R. 1902, 134. 
73) 

Na 2 H 4 Deoomp violently by H 2 0. 
Sodium hydrosulphide, NaSH. / 
Deliquescent Sol, in H a O and alcohol 
+3H a O. Difficultly sol. m H 2 0. (Damoi- 
seau, C. C 1885. 36.) 

Sodium hydroxide, NaOH. 

Very deliquescent 100 pts. NaOH under 
a bell iar with H 2 0 at 16-20° absorb 552 pts. 
m 66 days. (Mulder.) 

Very sol. m H 2 0 with evolution of much 
heat. Sol. m 0.47 pt H 2 0. (Bmeau. G. R. 
41. 509.) 


Solubility of NaOH m H 2 0. 


g. per 100 g 

Solid plmso 

Sola- Hj0 

— 7 8 8.0 8 7 


—20 16.0 19.1 


—28 19 0 23.5 

Ice+NaOH 7IHO 

—24 22 2 28 5 

NaOH 7HsO +NaOH 5HjO 

—17 7 24 6 32 6 

NaOH SHjO +NaOH.4H 2 0 

0 29 6 42 0 

NaOH 4H 2 0 

+ 5 32 2 47 5 

NaOH 4HaO 4-NaOH 3J4H 2 0 

10 34 0 51 5 

NftOlJ.SfijHfiO 

15 5 38 9 63 53 

“ f. pt 

5 45.5 83 5 

NaOH 3HH 2 0 +NaOH 2H a O 

12 50 7 103 0 

NaOH 2HiO +NaO|I HsO 

20 52 2 109 

NaOH H 2 0 

30 64 3 119 


40 56,3 129 


50 59.2145 


60 63.5 174 


64 3 69 0 222 3 

" f. pt 

61 8 74 2 288 

NaOHHiO+NaOH 

80 75 8 313 

NaOH (’) 

110 78 5 365 


192 83 9 521 



(Pickering, Chem. Soc. 1893, 83. 890; Mylius 
and Funk, W A. B. 1900, 3. 450. Calc, by 
Seidell, Solubilities, 2d Edition, p 653.) 


100 g. sat. NaOH+Aq at 15° contain 46.36 
g. NaOH. (de Forcrand, C R. 149. 1344.) 


gr and b-pt of NaOH -f-Aq. 



(Dalton ) 


Sp gr of NaOH -f-Aq at 15°. 
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SODIUM HYDROXIDE 


Sp gr of NaOH+Aq at 20° containing 
2 niols NaOH to 100 mols H 2 0 = 1 04712 
(Nicol, Phil Mag. (5) 16. 122.) 

Sp gi. of NaOH+Aq at 15°. 


Sat. NaOH+Aq boils at 215.5° (Grif- 
fiths.) 

Sat NaOH+Aq boil* at 310°. (Gerlach, 
Z anal 26. 427 ) 


(Hager, Adjumenta Varia, Leipsic, 1876.) 
Sp gi. of NaOH+Aq at 15°. 


1 021920 
1 033109 
1 044317 
1 055463 
1 066602 
1 077733 
1.088856 
1 099969 
1.111069 
1 122165 
1 133250 
1 144353 
1 155450 
1 166538 
1 177619 


1 188707 
1 199783 
1 210861 
1 221933 
1 233062 
1 244119 
1 255134 
1 266092 
1 277063 


1 309708 
1 320496 
1,331213 
1.311879 
1 352472 


1 394092 
1 404279 
1 414363 
1 424353 
1 434299 
1 444161 
1 463929 
1 463623 
1 473249 
1 482850 
1 492406 
1 501927 
1 511412 


(Pickeiing, Plnl Mag. 1894, (5) 37. 373 ) 


_ = 1 0418. (Loomis, W. Ann. 1896, 60. 

550.) 

Sp. gr. of NaOH+Aq 

%NaOH 8.73 3.67 3.82 

Sp gr. S0°/20° 1 0968 1,0416 1.0464 

(Le Blanc and Rohland, Z. phys. Ch. 1 
19. 272 ) 

Sp gr, of NaOH+Aq at t°. HsO at 4‘ 

The solutions contained a small amount 
of Na 2 CO, 


% NaOH 


22 57 
20 04 
17 04 
14 16 
10 92 


0 61 
0 48 
0 35 
0 38 
0 36 


425 5 
475 5 
526 3 


1534 
1739 1 
2000 
2353 
2857 
3571 4 
4651.1 
6451 6 
10526 3 
22222 2 


(Gerlach, Z anal 26. 463.) 


3 171 
2 204 
1 642 


% NaOH 


14 10 
13 03 
12 51 
10 17 
16 64 


(Wegscheider and Walter, M. 1906, 26. 693.) 


15 38 
13 79 
12 10 


10 63 
9.52 
8 29 


1.2621 
1 2302 
1 1952 
1 1594 
1 1521 
1 1158 


(Wegscheider and Walter, M. 1905, 26. 691.) 


(Wegscheider and Walter, M. 1905, 26. 692.) 
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SODIUM HYDROXIDE 


Solubility o! NaOH+NajSbSi at 30°. 


% NaOH 

% NasSbS-i 

Solid phase 

0 

27,1 

NasSbS*, 9HsO 

9.9 

13. 


24 8 

5 9 


32.9 

10 5 


42 6 

16 4 


47 2 

17 7 

“ -fNaOII, H 2 0 

49.5 

9 1 

NaOH, HuO 

54 3 

0 


Solubility of NaI+2H'.0 in 100 pts at t°, 



(Donk, Chem. Weekbl. 1908, 6. 529, 629, 767.) 

Easily sol. m alcohol or wood spirit; sol in 
fusel-oil. Sol. in on aqueous solution of 
mannite (Favre, A. ch. (3) 11. 76.) 

Easily sol in glycerine. _ 

Sol to a certain extent in ether 
Insol. in acetone. (Eidinann, C C 1899, 
II 1014, Naumann, B. 1904, 37. 4329.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B 1904, 37. 3002); benzomtrile (Naumann, 
B. 1914, 47. 1370 ) 

+H 2 0. 100 g solution m H s O sat at 25° 
contain 42 g. Na 2 0, (Schreinemakeis, Aich 
N6er. So 1910, (2) 16. 81 ) 

Mpt 64 3°. (See above.) 

H-lVsHsO. (Cripps, Pharm J. Trans. (3) 
14. 833.) 

+2H a O. See above* 

-i-3VaHaO. Deliquescent Sol.inH 2 Owith 
absorption of much heat Molts at 6° 
(Hermes.) 

Mpt 15 5°. (See above.) 

+4, 5 and 7H s O. (See above ) 

The composition of the hydiates formed 
by NaOH at different dilutions is calculated 
from determinations of the lowering of the 
fr,-pt. produced by NaOH and of the con- 
ductivity and sp. gi. of NaOH+Aq (Jones, 
Am. Ch, J 1905, 34. 336.) 


If solubility S=pts. Nal m 100 pts solu- 
tion, S=61,3+0.1712t from 0° to 80°, S = 
75+0.0268t from 80° to 160°. (fitard, C. R. 
98. 1432.) 

NaI+2H 2 0 is sol m 0.55 pt H 2 0 at 15°. 
(Eder, Dingl 221. 89.) 

100 pts, Nal+Aq at 18-19° contain 62,98 
pts. Nal (v. Hauer, J. pi 98. 137.) 


100 pts. HjO dissolve at. 

0° 20° 40° 60° 

58.7 178 6 208 4 256.4 pts. Nal, 

80° 100° 120° 140° 

03 312 6 322.5 333 3 pts. Nal. 

(Kiemers, Pogg. 97. 14.) 


Transition pt. for NaI+2H 2 0 to Nal is 
64.3°, and sat. solution containing 74.4% 
Nal. (Panfilofi, J, Russ. Phys Chem, Soo. 
1893, 26. 162 ) 

100 g. H s O dissolve 172 4 g Nal at 
15°, and sp, gr of sat, solution = 1.8937 
(Greenish, Pharm J, 1900, 66. 190.) 

100 g. solution of NaI+2H 2 0 sat. at 30° 
contains 65.5 g anhyd, Nal. (Cooherot, 
Dissert. 1910.) 

Sp gr. of Nal+Aq at 19,6° containing: 

5 10 16 20 25 30 %NaI, 

1.040 1 082 1 128 1.179 1,234 1.294 


Sodium perhydroxide, Na0 2 H. 

“Natryl hydroxide ” 

Decomp by H a O. Sol. m cold alcohoho 
acetic aoicl (Tafel, B. 1894, 27. 2300.) 


35 40 45 50 55 60 % Nal. 

1.360 1.432 1 510 1.60 1.70 1.81 
(Gerlach, Z. anal. 8. 285 ) 


Sodium iodide, Nal, and +2HjO, 

Solubility of Nal and of NaI+2H 2 0 in 
H s O differ. Below 65°, NaI+2H 2 0 usually 
separates out, and above that temp. Nal 
sepai ates. 


Solubility of Nal in 100 pts H 2 C at t°. 


71.3 

74.1 

81.6 


Sat solution boils at 141° 

Sol in liquid S0 2 . (Walden, B. 1899, 32. 
2864); POCla. (Walden, Z anorg 1900,25- 
212 .) 

Very easily sol. m liquid NH S . (Franklin, 
Am. Ch. J. 1898, 20. 829 ) 

Sol in 12.0 pts absolute alcohol; in 360 
pts. ether (Eder, Dingl. 221. 89.) 

Sol. in 3 pts 90% alcohol. (Hager.) 

100 pts, absolute methyl alcohol dissolve 
77.7 pts Nal at 22 5°; ethyl alcohol, 43 1 pts. • 
(de Bruyn, Z. phys. Ch. 10. 783.) ■ 

Very sol. m abs. methyl alcohol and is not 
pptd. therefrom on the addition of a large 
volume of abs. ether, while wet ether produces 
immediate separation, (Loeb, J. Am. Chem, 
Soo. 1905, 27. 1020.) 



SODIUM IODIDE 


Solubility of Nal m ethyl alcohol 
(g Nal in 100 g. alcohol.) 


Nal 


43 77 

44 25 

44 50 

45 0 
45 1 
45 2 
45 0 
44 3 


36.2 
32.7 
26 2 
21 0 
10 8 


‘Critical temp of solution. 

(Tyrer, Chem. Soc. 1910, 97. 626.) 

100 g. sat solution of Nal m ethyl alcohol 
at 30° contains 30 9 g. (Cocheret, Dissert, 
1910.) 

Solubility in ethyl alcohol -|-Aq at 30° 


37.91 
37 49 
35 65 
33 24 


3 40 
18.5 
18 8 
28 5 
41.7 

53 2 

54 7 

55 37 


(Cocheret, Dissert. 1911.) 


At room temp 1 pt by weight is sol in: 
1 2 pts. methyl alcohol D 16 0 7990 
1 7 “ ethyl “ D“ 0 8100 

3 8 “ propyl " D“ 0 8160. 

(Rohland, Z anorg. 1898, 18. 325.) 


100 g. methyl alcohol dissolve 90 35 g. 
Nal at 26° 

100 g ethyl alcohol dissolve 46.02 g. Nal at 
25°. 

100 g propyl alcohol dissolve 28 22 g 
Nal at 25°. 

100 g. isoamyl alcohol dissolve 16.30 g 
Nal at 25°. 


ibility m methyl alcohol + ethyl alcohol 
at 26°. 

= % methyl alcohol in the solvent 
=g Nal in 10 ccm.Df the solution 
=Sp gr of the sat solution at 25° 


0 00 
4 37 
10 40 
41 02 
80 69 
84 77 
91 25 
100 00 


3 516 
3 768 

3 971 

4 598 

5 744 

5 892 

6 110 
6 322 


S 2574° 


1 1029 
1 1123 
1 1742 
1 2741 


(Hera and Kuhn, Z. anorg. 1908, 60. 154.) 

Solubility in mixtures of methyl and propyl 
alcohol at 25°. 

P = % propyl alcohol m the solvent. 

G =g. Nal m 10 com of the solution 
S=Sp gr of the sat solution. 


2 914 
2 649 
2 411 


1 138 
1.0420 
1 0178 
0 9968 


(Herz and Kuhn, Z. anorg. 1908, 60. 156.) 

Solubility in mixtures of propyl and ethy 
alcohol at 25°. 

P = % propyl alcohol m the solvent. 

G =g Nal in 10 ccm. of the solution. 
S=Sp gr. of the sat. solution 


3 405 
2 841 
2 613 
2 588 
2 474 
2 411 


1 0806 
1 0732 
1 0720 
1.0276 
1.0130 
1.0104 
1.0020 
0 9968 


(Herz and Kuhn, Z. anorg. 1908, 60. 159.) 

Sol. m normal propyl alcohol. (Loeb, J 
Am. Chem. Soc. 1905, 27. 1020.) 

28.74 g. are sol. in 100 g. propyl alcohol. 
(Schlamp, Z. phys. Ch. 1894, 14. 276 ) 

Sol. in methyl acetate. (Naumami, B. 
)09 42. 3789 ) 

Sol in ethyl acetate. (Casaseca, C. R. 30. 

! 1 .) 

Insol. in ethyl acetate. (Naumann, B. 
1910, 43. 314 ) 



SODIUM TIN IODIDE 


SI sol. in benzonitrile (Naumann, B 
1914, 47. 1369.) 

Solubility in organic solvents at t°. 
C=pt,s by wt. of Nal in 100 ccm of the 
sat solution. 

L=no. of liters which at the saturation 
temp hold in solution 1 mol Nal. 


Sodiin^ peroxide carbonate, Na 2 COi 
Easily decomp. (Woffenstem, B. I90f 
L. 285.) 

Sodium peroxide decarbonate, Na 2 C 2 Oo, 
Easily decomp. (Woffenstem, B. 190S 
41. 287.) 


Sobent 

t° 

C 

L 

Furfurol 

25 

25 10 

0.597 


25 

18 43 

0.813 


0 

22 09 

0 679 

Propionitrile 

25 

6 230 

2 406 

° 

9.091 

1 649 

Nitromethane 

25 

0.478 

31.36 

“ 

0 

0.339 

44.27 


(Walden, Z. phys Ch. 1906, 66. 718.) 


Very sol, in acetone. (Walden.) 

+5H2O. Transition point of NaI+5H s O 
to NaI+2H 2 0 is —13.5°, and sat. solution 
contains 60.2% Nal. (Panfiloff, J. Russ. 
Phys. Chem. Soo. 1893, 26. 162.) 

Sodium tin (stannous) iodide, Nal, Snl 2 , 
Very sol, in H5O, When treated with little 
H2O. Nal is dissolved out, but a larger amt. 
of HiO dissolves it completely (Boullay, A 
oh (2) 34.375) 

Sodium zinc iodide, 2NaI, ZnI 2 +3H 2 0. 
Deliquescent. 

NaZnIj+2H 2 0. Very hydroscopic. 
(Eplnaim, Z. anorg. 1910, 67. 383.) 

Sodium nitride, 

Deoomp. by heat. (Franz Fisher, B 1910: 
43. 1468.) 


Sodium suboxide, Na>0. 

Decomp, by H a O. (,de Forciand, C. R. 
1898, 127. 305 ) 


Sodium Inoxide, Na0 3 
Sol. in H 2 0 forming a solution of NajO. 
(Joannis, C R. 1893, 116. 1371 ) 


■ Sodium inoxide carbonate, NajCOs 
(Woffenstein, B 1908, 41. 290.) 


Sodium tnoxide dicarbonate, NaHCO,. 

Two isomeric modifications. (Woffen- 
stem, B. 1908, 41. 390 ) 

Sodium inoxide hydrate, NaO OH, 

See Sodium perhydroxide. 

Isomeric with Tafol's sodyl hydi oxide. 
O.NaOH (B. 27, 2297) 

Insol. in alcohol 

Very unstable. (Woffenstem, B 1908, 
41.290) 


Sodium phosphide, NaPs. 

Easily decomp, by H 2 0 (Hugot, C. R 
1895, 121. 208.) 


Sodium hydrogen phosphide, NaH 2 P. 

Decomp by H 2 0, (Joanms, C. R. 1894, 
119. 558.) 

NajHjP s , Dccomp by acids and II 2 0. 
(Hugot, C. R.,1898, 126. 1721.) 


Sodium selenide, Na 2 Se 
Very deliquescent. Decoxnp. by H 2 0. 
(Uelsmann, A. 116. 127 ) 

Insol. m liquid NH a ; sol. in air free H 2 0 
to a colorless liquid. (Hugot, C R 1899, 
129. 299.) 

Cryst with 16H 2 0, 9H 2 0, and 9 /sH 2 0. 
(Fabre C. R. 102. 613) 

-|-10H 2 O Very sol. in H a O; very unstable 
in the air (Clever, Z. anorg 1805, 10. 145.) 


Sodium oxide, Na 2 0. 

Very deliquescent, and sol in HaO with 
evolution of heat 
See Sodium hydroxide. 


Sodium peroxide, Naj0 2 . 

Deliquescent, and very sol. in II 2 0 with 
partial deoomp. 

Solution decomp, on boiling. 

Cryst. with 2H 2 0, and 8K 2 0. (Fairley. 
Chem. Soc, 1877. 125.) 

Forms hydrate Na,0 2 (0H) 1 +4H 2 0. 
Easily sol. m H 2 0 or dil. acids without 
decomp. CSchone, A. 193. 241.) 


Sodium diselemde, Na 2 Sea. 

(Jackson, B. 7. 1277 ) 

Sodium Inselerude, Na 2 Se 3 . 

Sol. m H 2 0. (Mathewson, J Am. Chem. 
Soc. 1907, 29 . 873.) 

Sodium Tiftsaselenide, Na 2 S 8 . 

Sol. m HjO, (Mathewson, J. Am. Chem. 
Soc. 1907, 29. 873.) 

Sodium wonosulphide, Na 2 S. 

Sol. m H 2 0 Much less sol. m alcohol than 
in H 2 0. Insol in ether (Roussin.) 



STANNIC ACID 


857 


+5H 2 0. Tr. pt. fiom Na 2 S+5KH 2 0, 94° 
+5MH 2 0. 

The sat. solution contains. — 

28 48% anhydrous salt at 50° 

29 27 " “ “ 55° 

29 92 “ “ “60° 

31 38 “ “ “ 70° 

33 95 “ " ‘‘80° 

37 20 “ “ “ 90° 

Labile from 48 9-91.5°; stabile from 91.5- 
96°. 

(Parravano and Fornami, C. C. 1908, I. 6.) 


Sodium tellurium sulphide. 

Nee Sulphotellurate, sodium. 

Sodium stannic sulphide. 

See Sulphostannate, sodium. 

Sodium yttrium sulphide, Na 2 S, Y 3 S 3 . 

Deoomp by dll. acids, even by HC 2 H 3 0 2 + 
Aq. (Duboin, C E,. 107. 243 ) 


Sodium zinc sulphide, Na 2 S, 3ZnS 
Not so stable as the corresponding K salt. 
(Schneider, J. pr (2) 8. 29.) 


+6H 2 0 Less efflorescent than with 9H 3 0. 
Sol. m HaO and alcohol. 

The sat solution contains. — 

26 7 % anhydrous salt at 50° 

28 1 “ “ “ 60° 

30 22 “ “ “ 70° 

32 95 “ “ “ 80° 

36 42 “ '< “ 90° 

Tr. pt. to Na 2 S+5^H 2 0, 91.5°. 
(Parravano and Fornaim.) 


+9H 2 0 Efflorescent. Much less sol m 
alcohol than H 2 0 When dissolved m H 2 0, 
temp smks from +22 to — 6 1° (Fingei, 
Pogg. 128. 635 ) 

The sat solution contains' — 

9 34% anhydrous Na 2 S at — 10° 

" “+10° 

" 15° 

18° 


Tr. pt. to Na 2 S+5^H 2 0, 48 9°. 
(Parravano and Fornami.) 

Sodium disulphide, Na 2 S 2 
Sol. m H 2 0 and alcohol 
+5H 2 0, Not efflorescent 

Sodium insulphide, Na 2 S 3 
Sol. in H 2 0 with decomp 
Cryst with 3II 2 0 from an alcoholio solu- 
tion (Bbttger, A 223. 355 ) 


Sodium ieirasulphide, Na 2 S 4 +6H 2 0. 

Very deliquescent, and sol. in H 2 0. Diffi- 
cultly sol. m absolute alcohol Insol. m ether. 
(Sehone ) 

+8H 2 0. Efflorescent, (Bottger.) 

Sodium pentasulpbide, Na 2 S 6 +6H 2 0. 

Sol. m H 2 0. (Sohdne.) 

Sol m alcohol. 

+8H 2 0 (Bottger ) 

Solutiop. is easily decomp by warming. 
(Jones, Chem. Soc 37. 461 ) 


Sodium sulphoselehide, Na 2 SSe 2 +5H 2 0 
Hydroscopic, and decomp in the air (Mes- 
singer, B 1897,30.806) 

Sodium tellunde, Na 2 Te, 

Sol m H 2 0. (Demargay, Bull. Soc. (2) 
40. 99 ) 


Sodium intelluride, Na 2 Te 3 
Sol m HjO 

Sol m hqmd NH 3 . (Hugot, C. C. 1899, 
11.580) 


Stannic acid, H 2 Sn0 3 
Insol m H 2 0 Sol in HC1, and H 2 S0 4 + 
Aq, even when dil. (Fremy.) Easily sol in 
acids, from which solution it may be pptd by 
dilution 01 boiling While moist it is ’sol. in 
HN0 3 +Aq, but gradually separates on stand- 
ing, and coagulates at once when heated to 
50°. If NH 4 N0 3 be added to the solution, it 
remains clear at oid temp. (Berzelius ) 
Easily sol, in IIN0 3 +Aq, when previously 
treated with NH<OH+Aq (Th&iard.) 

Easily sol in IvOI-I+Aq, but addition of 
large excess ppts K 2 Sn0 3 , insol m KOH+ 


Easily sol. in NaOII+Aq, and not pptd by 
an excess of that reagent. (Barfoed, J. B 
1867. 267.) 

SI. sol in NH 4 OII+Aq or (NH 4 ) 2 C0 3 +Aq 

Completely sol. in K 2 CO a +Aq, but not in 
NajCOs+Aq 

Insol in alkali hydrogen carbonates or 
NH 4 CI+AQ. 

Sol. m alkali sulphides+Aq (Berzelius.) 

Sol. m tnethyltoluenyl ammonium hy- 
drate+Aq 

Not pptd. by NH 4 OH+Aq in presence of 
Na citrate+Aq 

Sn0 2 , 2H 2 0. (Weber, Pogg. 122' 358.) 

“ a-Orlhosiannic acid " Easdy sol m 
HCl+Aq. (Neumann, M. 12. 515.) 

IIioSn 6 Oi 5 (?) 

Metastannic acid Insol. in H 2 0, HN0 3 , 
or H 2 S0 4 +Aq. Insol. m HCl+Aq, but 
oonveited theipby mto metastannic chloride, 
which dissolves after excess of HC1 has been 
removed. (Fresemus.) Insol in HCl+Aq of 
sp.gr 11 (Barfoed.) Sol. m large amount 



of cone. HCl + Aq . (Allen, Chem. Soc ' (2) 10. 
274.) 

In contact with HCl+Aq, metastanmc 
acid is converted into stannic acid. (Bar- 
foed.) 

Insol. m HNOa+Aq even after tientmcnt 
with NHiOH+Aq. 

Insol. in. NH 4 0H+Aq 
Sol. m KOH or NaOH+Aq with formation 
of metastannates, which are insol. m dil 
NaOH+Aq, but sol. in H,0 or KOH+Aq, 
therefore KOH+Aq dissolves metastanmc 
acid, while NaOH+Aq does not, but if the 
clear solution in KOH+Aq is treated with a 
large excess of that reagent, a further pptn. 
occurs. (Barfoed. J, pr 101. 368 ) 

Insol m K a C0 3 +Aq (Rose); alkali car- 
bonates+Aq. (Fremy.) 

Insol, m NH 4 C1+Aq even after long boil- 

%ol, m Fe(NO a ) 8 +Aq containing IIN0 3 . 
(LepSz and Storoh, W. A B 98, 2b. 270 ) 
Also in Cr(NOs)s+Aq, but not m Ce(NOa)s, 
Al(NOs)j, Co(NO,) 2 +Aq, etc. (LandS) 
A colloidal metastanmc acid sol in H a O can 
be obtained. (Lep6z and Stoioh ) 

According to Weber (Pogg 122. 358), 
stannic and metastanmc acids are only differ- 
ent hydrates of same oxide, and it is not a 
case of allotropic modification. 

Colloidal, H a SnOs in colloidal state can be 
obtained in aqueous solution containing 
5.164 g SnOj in a litre This solution is 
coagulated by HNO a +Aq only when in 

f reat excess; easily by dil H a S0 4 +Aq, 
ut not by cone HCl+Aq. NH 4 OH+Aq m 
large excess causes coagulation; also NH<C1, 
NaOH, NaCl, Na a S0 4 , etc. (Schneider, Z 
anorg. 5. S3.) 


Calcium stannate, CaSn0 3 +4H a 0. 


Ppt. (Moberg ) 

+5H a O. Insol in H a O. Sol. m acids. 
(Ditte, C R. 96. 701 ) 

2CaO, SnO a . (Zulkowski, Chem. Ind. 
1901, 24. 422.) 


Cobaltous stannate, CoSnO s +6H a O. 

Insol. m H a O Sol in acids. (Ditte.) 

Cupric stannate, CuSnOa+3H a O. 

(Moberg ) 

+4H a O. Insol. in H a O. (Ditte ) 

Cuprous stannous stannate, Cu a O, 3SnO, 
SnO a +5H a O. 

Slowly decomp bydil acids, and NH 4 OH+ 
Aq; completely decomp by cone acids. 
(Lenssen, J. pr 79. 90) 

Gold (aurous) stannate. 

See Gold purple. 

Lead stannate, RbSn(OH), 

Ppt (Bellucci, Chem. Soo. 1906, 88. 
(2) 40.) 

Lithium stannate Ae.-rn tungstate, 2Li a O, SnO a , 
6W0 3 =Li a Sn0«, Li a WeOiB 
Insol in H a O. (Knorre, J. pr. (2) 27. 
49.) 

Magnesium stannate. 

Ppt. (Moberg.) 

Manganous stannate. 

Ppt. (Moberg.) 


Porastannic acid, H 2 Sn 6 0u +3H a O. Mercurous stannate, Hg 2 Sn0 3 +5H 2 0 

(Engel, C. R 1897, 126. 711 ) Ppt. 


Stannates. 

Stagnates of alkali metals are sol. in HjO; 
otlieis are insol, All metastannates, except- 
ing Na, K, and NH 4 salts, are insol. in HjO 
(Fremy, A, oh. (3) 12. 474.) 


Mercuric stannate, HgSnOs+6HsO. 

Ppt (Moberg, J. pr 28. 231.) 

Nickel stannate, NiSnO a +5HsO, 

Insol. in B2O. Sol. in acids. (Ditte, C R. 
96. 701.) 


Ammonium stannate, (NH 4 ) a O, 2SnO a . 

Sol. in H 2 0. Insol. m dil. NH 4 OH+Aq. 
(Berzelius.) 

+*H a O. (Moberg, 1838.) 

Ammonium cupric stannate, (NH 4 ) a O, 
CuSn0 a +2H 2 0. 

Insol. in HjO. Sol m acids. (Ditte, C. R. 
96. 701 ) 


Barium stannate, BaSn0 a +6H 2 0. 

Ppt. Sol, in HCl+Aq (Moberg) 
Ba 2 Sn0 4 +10H 3 0. Insol. in H s O. Sol, 1 
acids. (Ditte, C. R. 95. 641.) 


Platinous sodium stannous stannate, 2PtO, 
Na a O, SnO, SnO a (?). 

(Schneider, Pogg. 136. 105.) 

Platinous stannous stannate, PtO, 2SnO, 
Sn0 2 . 

Decomp, by cone, alkalies (Schneider,) 
Pogg. 136. 105.) 

Potassium stannate, KaSn0 3 +3H20. 

100 pts. HjO dissolve 106.6 pts at 10°, 
solution has sp. gr. = 1.618, 100 pts, dissolve 
110 5 pts. at 20°, solution has sp. gr. = 1,627, 
(Ordway, Sill. Am. J. (2) 40. 173.) . 



STRONTIUM AMIDE 


Very si. sol m cone KOH+Aq. 

Insol in KCl+Aq. (Fremy.) 

Insol. m alcohol 

Pptd. from aqueous solution by the ad- 
dition of any soluble salt, especially those 
of K, Na, and NH„ (Fremy); by NH 4 C1, but 
not by KC1 or NaCl (Oldway). 

Insol m acetone. (Naumann, B. 1904;, 
37. 329 ) 

Potassium meta stannate, K 2 0, 10SnO 2 . 

K„0, 7Sn0 2 +3H 2 0. Sol m H 2 0, Solu- 
tion gelatinises on heating (Rose.) 

K 2 0, 6Sn0 2 +5H 2 0. Sol m H 2 0, but loses 
its solubility by drying. (Fremy, A ch. (3) 
12. 475 ) 

K 2 0, 5Sn0 2 +4H 2 0. Completely sol m 
H 2 0. Insol. m alcohol. (Fremy, A ch. (3) 
23. 396.) 

K 2 0, 3SnOs+3HjO Deliquescent. 
(Fremy ) 


Strontium stannate, 3SrO, 2SnO 2 +10H 2 O. 

Ppt. Insol. in H 2 0. Sol. in acids. (Ditte, 
C. R. 95. 641 ) 

SrSn(OH)i). (Belluc* Chem. Soc. 1905, 
88 (2) 40.) 

Tin (stannous) stannate, SnO, 6Sn0 3 +5H 2 0. 

Insol. m H 2 0. Decomp, by HNO a +Aq 
into metastanmc acid. (Schiff, A. 120. 53.) 
Sol. in HCl+Aq, and in KOIi+Aq. 


Tin (stannous) wietostannate, SnO, 7Sn0 2 . 

SnO, 6Sn0 2 +9H 2 0. Sol. in KOH+Aq o 
in HCl+Aq. (Fremy.) 

+4H 2 0. (Schiff.) 


Zinc stannate, ZnSnOj+2H a O. 

Ppt. (Moberg, 1838.) 

3ZnO, 2SnO»+10H 2 O. Insol. in H a O. Sol. 
in acids. (Ditte.) 


Silver stannate, Ag 2 SnO a , 

Insol m H 2 0. Unacted upon by NH 4 OI! 
or HCl+Aq. (Ditte.) 


Silver (argentous) stannous stannate (?), 
Ag 4 0, SnO, 3Sn0 2 +3H 2 0 (?) 

Cold dil I-INOs+Aq slowly dissolves all 
Ag, hot HNOs+Aq rapidly 
Easily sol, in boiling oonc fI»S0 4 (Sohulze, 
J. B 1867. 257 ) 


Pei'Stannic acid, H 2 Snj0 7 . 

See Perstannic acid. 
Staonophosphomolybdic acid. 

Ammonium stannqphosphomolybdate, 

3(NH 4 ) 2 0, 4SnO s , 3P 2 0 6 , IGM 0 O 3 + 
28H a O. 

Quite insol. even m boiling HjO. (Gibbs, 
Am. Ch J. 7. 392.) 


Sodium stannate, Na 2 Sn0 a +3H 2 0 

More easily sol in cold than in hot H.O 
(Fremy ) 

Sol. in 2 pts H 2 0 at 20° and 100.° (Moi- 
lgnac.) 

100 pts H 2 0 dissolve 67 4 pts at 0°, 61 3 
pts, at 20°, and solutions have sp. gi. = 1.472 
and 1.438 at 15 5° (Ordway, Sill Am. J 
(2) 40. 173.) 

Pptd. from Na 2 Sn0 3 +Aqby salts of K, Na, 
and NH 4 , 

Insol. m acetone. (Naumann, B 1904, 37. 
4329.) 

+4H 2 0 (Prandtl, B 1907, 40. 2129.) 

+8HjO (Haoffely, J B 1867, 650 ) 

+9H 2 0 (Jones, C. C. 1866. 607 ) 

+10H 2 O. Very efflorescent. (Scheurer- 
Kestner, Bull. Soc. (2) 8. 389.) 

Na 2 0, 9Sn0 2 + 


Sol. m H a O Insol. in NaOH+Aq or 
alcohol (Barfoed, J. B 1867. 267 ) 

Na 2 0, 5Sn0 2 very difficultly sol. in H 2 0, 
(Fremy, A. ch (3) 23, 399.) 

Insol. in KOII+Aq 

+8H 2 0 (Haeffely, Chem. Gaz 1866. 59.) 


Sodium 'stannate vanadate, 

Na 2 Sn0 3 , 3Na s V0 4 +32H 2 0. 

NasSnOj, 4Na s V0 4 +4SH 2 0. 

Na 2 SnO a , 5Na 3 V0 4 +Q4H 2 0. 

Na 2 Sn0 3 , 6Na 3 VO 4 +80II 2 O (Prandtl, 
B. 1907, 40. 2128.) 


Stannophosphotungstic acid. 


Ammonium starmophosphotungstate, 

- 2(NH 4 ) 2 0, 2Su0 2 , P 2 Os, 22WO a +15HaO, 


boiling HjO. 


Stannosulphuric acid. 
See Sulphate, stannic. 


Stibine. 

See Hydrogen antimonide. 


Strontium, Sr. 

Decomp, by H 2 0 with violence. Dil. 
H 2 S0 4 , and HCl+Aq decomp and dissolve; 
cold fi 2 S0 4 attacks slowly. Fuming HNO, 
has scarcely any action even when boiling. 
(Franz, J. pr. 107. 253.) 

Insol. in liquid NH a , (Gore, Am. Ch. J. 
1898, 20. 829.) 

Sol. in excess of liquid NH 3 at — 60° form- 
ing Sr(NH 3 ) 6 . (Roederer, C. R. 1905, 140. 
1252.) 


Strontium amalgam, SrHgi 2 . 

Stable below 30°. Above 30° the com- 
position of the amalgam varies. Can be 
cryst. from Hg at any temp, below 30°. 
(Kerp, Z. anorg. 1900, 26. 68.) 


I Strontium amide, Sr(NH 2 ) 2 . 

(Roederer, Bull. Soc. 1006, (3) 35. 716.) 



Strontium arsenide, Sr a As 2 
Decomp, by H a O. (Lebeau, C. R. 1899. 
129. 47.) 

Strontium azoimide, SrN 0 
Hydroscopic. 

45.83 pts. are sol. m 100 pts. H 2 0 at 16°. 
0.095 “ “ “ " 100 “ abs alcohol at 

16°. 

Insol. m pure ether. (Curtius, J. pr. 1898, 
(2) 68. 287.) 

Strontium boride, SrB 6 . 

Sol. in fused oxidizing agents; not decomp. 
by H 2 0. insol. in aq. acids; si. sol in cono. 
HjSO ; sol. in dil. and cone HNOj. (Moissan, 
C. R. 1897, 126. 633.) 

Strontium bromide, SrBr 2 , and + 6H 2 0. 

100 pts. H 2 0 dissolve at: 

0° 20° 38° 59° 83° 110° 

87.7 99 112 133 182 260 pts. SrBr 2 

(Kremers, Pogg 103. 65.) 

Sat SrBi's+Aq contains at. 

—11° — r +7° 18° 

43.1 40.85 48.2 61.7% SrBr a , 

20° 93° 97° 107° 

51.8 68,5 68.7 69.8% SrBr a . 

(fitard, A. ch. 1894, (7) 2. 640.) 

Sp. gr. of SrBr 2 +19.5° containing- 
6 10 15 20 26 % SiiBi’2, 

1.046 1.094 1.146 1.204 1.266 

30 35 40 45 50 % SrBr s , 

1,332 1.41 1,492 1 59 1.694 

(Kremers, Pogg. 99. 444; calculated by 
Geriach, Z. anal 8. 285.) 

Somewhat sol m absolute alcohol (Lowig.) 
Solubility of anhydrous SrBr 2 m alcohol 
is practically constant between 0° and 40°, 
100 ecm, of abs. alcohol dissolving about 64.6 
g, of the anhydrous salt and forming a solu- 
tion having a sp gr. = 1.210 at 0°. (Fonzcs- 
Diacon, Chem. Soe. 1895, 68 (2) 223.) 

Much more sol. than BaBr 2 m boihng amyl 
alcohol. 

Insol m benzorutrile. (Naumann, B. 1914, 
47. 1370.) 

Difficultly sol. in methyl acetate. (Nau- 
mann, B. 1909, 42. 3790 ) 

Strontium stannic bromide. 

See Bromostannate, strontium. 

Strontium bromide ammonia, 2SrBr 2 , NH a . 

Sol. in I1 2 0. (Rammelsberg, Pogg. 65. 238. 
Strontium bromide hydrazine, SrBr 2 , 3N 2 H 4 . 

Very sol, in H 2 0. (Pranzen, 2. anorg. 
1908, 60. 290.) 

Strontium bromofluoride, SrP 2 , SrBr 2 . 

Decomp. by H a O. (Defacqz, A. ch. 1904. 
(8) 1. 356 ) 


Strontium carbide, SrC 2 . 

Easily decomp. by H 2 0 and dil. acids. 
(Moissan, Bull. Soc. 1894, (3) 11. 1008.) 

Strontium carbonyl, Sr(CO) 2 . 

(Roederer, Bull. Soc. 1906, (3) 35. 725.) 
Strontium chloride, SrCl 2 , and +6H 2 0. 
Deliquescent in moist air. 

Sol m 1 5 pts HaO at 15°, and 0 8 pt, at boding 
(Dumas), m 1 MftpM HjO at 15° (Gerlaoli). 

1 pt anhydrous SrCli is sol in 2 27 pts HsO at Q°, 
in 1.88 pts at 20°, ill 1 54 pts at 40°, in 1X8 pts. at 80°, 
in 1.08 pts at 80°, in 0 08 pt. at 100“. (Kremors, Pogg 
103 GO) 

100 pts. H 2 0 dissolve 100.2 pts SrCl 2 + 
6H 2 0 at 0°, and 205.8 pts. at 40°. (Tilden, 
Chem. Soc. 46. 409.) 

Solubility in 100 pts. H 2 0 at t° 




Pts 



* 

SrCli 

1 

SrCla 

1 

SrCls 

0 

44 2 

41 

67 4 

81 

92 7 


44 5 

42 

68 2 

82 

93 1 

2 

44 8 

43 

68.9 

83 


3 

46 2 

44 

60,7 

84 

93.7 

4 

45 6 

45 

70 4 

85 

04.1 

6 

46 0 

46 

71 2 


94,5 

6 

46 5 

47 

72 0 

87 

94.9 

7 

46 9 

48 

72 8 


95 4 

8 

47 4 

49 

73 6 


95 8 

9 

47 8 

50 

74 4 

90 

96 2 

10 

48.3 

51 

75 3 

91 

96 7 

11 

48 8 

52 

76 1 

92 

97.2 

12 


53 

77 0 

93 

97.9 

13 

49 9 

54 

77 9 

94 


14 

50,4 

55 

78 7 

95 

98 8 

15 

61.0 

56 

79 0 

96 

99.4 

16 

51 5 

57 

80 4 

97 

100.0 

17 

52 1 

68 

81 3 

98 

10D 6 

18 

52 7 

59 

82 2 

99 

101 3 

19 

53 3 

60 

83 1 

100 

101.9 

20 

53 9 

61 

84 0 

101 

102.6 

21 

54 5 

62 

84 9 

102 

103 3 

22 

56 1 

63 

85 8 

103 

104 0 

23 

55 7 

64 

86.6 

104 

104.7 

24 

56 3 

65 

87 5 

105 

105.4 

25 

56 9 

66 


106 

106 1 

26 

57 5 

66.5 


107 

106.9 

27 

58 1 

67 

88 9 

108 

107 6 

28 

58 7 

68 

89 1 

109 

108 4 

29 

69 3 


89 3 

110 

109 1 

3U 

60 0 

70 

89.6 

111 

109 9 

31 

60.6 

71 

89.8 

112 

110 7 

32 

61.3 

72 

90.1 

113 

111 4 

33 

61 9 

73 

90 3 

114 

112.2 

34 

62 5 

74 

90 6 

115 

113.0 

35 

63 2 

75 

90 9 

116 

113.8 


63 9 

76 

91,2 

117 

114 6 

37 

64 0 

77 

91 5 

118 

115 5 

38 

65 3 

78 

91 8 

118.8 

116 4 

39 

66 0 

79 

92 1 



40 

66.7 

80 

92 4 



| (Mulder, 

Scheik, Verhandel. 1864. 118.) 



STRONTIUM CHLORIDE 
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Sat SrClj+Aq contains % SrCli at t° 


30 8 

31 3 
31 7 


47.5 

49 6 
50.7 

50 7 
52 0 
52 5 

54 7 

55 7 
60 5 


(Staid, A ch 1894, (7) 2. 635 ) 

SrCli +Aq Bat. at S° has sp gr -1 371 (Anthon 
21 211 ) 

Sp gr of SrClj+Aq. 


(Kremers, Pogg 99. 444 ) 
Sp gr of SrCL+Aq at 15° 


(Gerlach, Z anal. 8. 283.) 

Sp gr. of SrCla+Aq at 24 7°. a=n< 
molecules ... 

in grins dissolved m 1,0( 

H s O, b = sp gr when a=SrClj+6H 2 0, 
34 mol SrCl s +6H t O = 133 6 g.; c 
gr. when a = SrCl2, 34 mol =79 5 g 


1 207 
1 243 
1.275 


1,067 
1 130 
1 190 


(Favre and Valson, C. R. 79. 968.) 


) gr of SrCla+Aq at 18° 


1 0443 
1 0932 
1 1456 


(Kolilrausch, W. Ann. 1879. 1 ) 


31 8193 
27 7170 
23 2300 


18 2629 1 1915 

12 9997 1 1284 

1 2515 I (5 7243 1 0037 


fCharpy, A ch. (6) 29. 24 I 

Sat. SrCla -|-Aq boils at 114° (Kleiners); 
118 8° (Mulder); 117 45°, and contains 117.5 
pts SrCla to 100 pts. HjO (Legiand) , forms a 
crust at 115.5°, and contains 120 7 pts. SrCl 3 to 
100 pts. H»0; highest temp, observed, 119°. 
(Gerlach, Z anal. 26. 436.) 

B -pt. of PrQj+Aq containuig pts SrCla to 
100 pts. H2O G •■according to Gerlach 
(Z anal. 26. 442); L= according to Le- 
grand (A. ch (2) 69. 436.) 


71 4 
70 5 
81 0 
87 
93 1 
99 5 
105 9 
112 3 


91 2 
97 5 
,104 0 
110.9 


). gr. of SrCla+Aq at 25°. 


Concentration of SrCh+Aq 

Sp fir 

1-normal 

1 0676 

Vs- " 

1 0336 

‘A- “ 

1.0171 

Vs- " 

1 0084 


(Wagner, Z. phys. Ch. 1890, 5. 40.) 

SrCla+Aq containing 3.24% SrCla has sp. 
gr. 20720° =1.0284. 

SrCla+Aq containing 7.08% SrCl a has sp. 
gr. 20720° = 1.0638. 

(Le Blanc and Rohland, Z. phys. Ch. 1896> 
19. 279.) 



Sp. gr. of SrCla+Aq at 2( 


Is SrCla p 


0 01 
0 02937 
0 03987 
0 05017 
0 07077 
0 10 
0 25 
0.50 
0.75 
1.00 


1 068379 
1 101760 
1 . 135423 


(Jones and Pearce, Am. Gh. J. 1907, 38. 697.) 


Solubility of Sr Cl 2 in ITCl-fAq at 0°. SrCla = 
V% mols. SrCla (in milligrammes) dis- 
solved m 10 eem of liquid; HCl=mols 
HCl (in milligrammes) dissolved m 
10 com. of liquid. 


SrCla 

HC1 

Sum of mols 

sp gr. 

55 

48.2 

41 25 
30 6 

0 

6 1 

12 75 
23 3 

55 0 

54 3 

64 00 

53 9 

1 334 
1.3045 
1.2695 

1 220 

(Engel, Bull. Soc (2) 46. 655 ) 
Solubility of SrCla m HCl+Aq at 0°. 

Mg, mols j?er 10 cc j 

3p. gr of 
solution 

1 G per 100 ec I 

I solution 1 

SrCla 

HCl 

SrCla 

HCl 

51 6 

44 8 
37.85 
27 2 

22 0 

14 0 

4 25 

0 

6 l 

12 75 
23 3 

28 38 
37 25 
52 75 

1.334 

1 304 

1 269 

1 220 

1 201 

1 167 

1 133 

40 9 

35 5 

30 0 

21 66 
17 44 
11 09 

3 37 

0 0 

2 22 
4.65 
8.49 

10 35 
13.58 

19 23 

(Engel, A. eh. 1888, (6) 13. 376 ) 

Insol. in liquid NH«. (Franklin, Am. Ch. J. 
1898, 20. 829.) 

Sol m 6 pts alcohol of 0 833 sp gr. at 16° (Van- 
Sol in 24 pts absolute alcohol at 16° and in 19 pts at 
boiling, (Bucholz.) Sol in 2.5 pts. of boiling alcohol 

Anhydrous SrCla is sol m 111.6-116 4 pts. 
alcohol of 99.3% at 14.5°, and in 26.2 pts. of 
the same alcohol at boiling. (Freseniua, A 
59. 127.) 

100 pts. alcohol of given sp. gr. at 0° dis- 
solve pts. SrCla at 18°. 

0.990 0.985 0.973 0.966 0.953 sp. gr. 
49.81 47.0 39.6 35.9 30.4 pts. SrCl„, 

0.939 0.909 0,846 0.832 sp. gr. 

26.8 19.2 4.9 3.2 pts. SrCla. 


Insol in absolute alcohol. (Gerardm, A. 
oh. (4) 6. 156.) 

100 pts. absolute methyl alcohol dissolve 
63.3 pts. SrCla +6H.0 at 6°; ethyl alcohol, 
3.8 pts (de Bruyn, Z. phys Ch. 10. 787.) 
SI. sol. in boiling amyl alcohol. (Browning, 
11 Am. J. 144. 459.) 

100 g. 95% formic acid dissolve 23 8 g, SrCla 
at room temp. (Asehan, Ch. Ztg. 1913, 37. 
1117) 

Absolutely insol. m acetic ether. (Cann, 
C. R. 102. 363.) 

Very si. sol. in acetone. (Krug and 
M’Elroy.) 

Sol. in acetone. (Eidmann, C, C. 1899, 
II 1014.) 

Insol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Insol in benzomtnle (Naumann, B, 1914, 
47 1370.) 

SI sol in anhydious pyridine Sol m 
97%, 95% and 93% pyridine-)- Aq. (Kahlen- 
berg, J Am Cbem, Soc. 1908, 30. 1107.) 

+2HsO. Tr. ” x " 

(Riohards and C 
28. 313.) 

+6H2O. See above 

Strontium thallic chloride, SrCla, 2T1C1 S + 
6H s O. 

(Gewccke, A. 1909, 366. 223.) 


L m HjO. (Poggiale, C R. 20. 1183.) 
Strontium tin (stannic) chloride. 

See Chlorostannate, strontium. 

Strontium uranium chloride, SrCla, UCh 
Decomp, by H a O. (Aloy, Bull. Soc. 1899, 
(3) 21. 265.) 

Strontium zinc chloride, SrZnCli-HHjO. 

Very sol in HaO, (Ephraim, Z. anorg. 
1910, 67. 380 ) 

Strontium chloride ammonia, SiCla, 8NHs, 
Deoomp. by HaO. (Rose, Pogg. 20. 155.) 
Strontium chloride hydrazine, SrCla, 2NaH, 
+HaO. 

Hydroscopic. (Franzen, Z. anorg. 1908, 
60. 289.) 

Strontium chloride hydroxylamine, 2SrClj, 
6NH 2 OH+2HaO. 

As Ca comp. (Antonow, J. Russ. Phys. 
Chem. Soc 1905,37.482) 

Strontium hydrogen chloride hydroxylamine, 
2SrCla, 3HC1, 9NH 2 0H-fH 2 0. 
(Antonow, J. Russ. Phys. Chem. Soc. 1905, 
37. 482.) 

Strontium chlorofluoride, SrFa, SrCla. 

Decomp, by H 2 0, by very dil HC1, HNO s 
or acetic acid, by hot dil. or cono. HaSO, 



STRONTIUM HYDROXIDE 


Sol. in cone HC1 or HN0 3 . Insol. in, and 
not deoomp. by cold or boiling alcohol. 
(Defacqz, A oh. 1904, (8) 1. 355 ) 


Strontium fluoride, SrF 2 . 

Somowhat boI. m H a O (Fr Roller.) 

1 1. H a O dissolves 113.5 mg. SrF 2 at 0.26°; 
117.3 mg. at 17.4°; 119.3 mg. at 27.4°, 
(Kohliausch, Z. phys Ch. 1908, 64. 108 ) 
Insol m HF+Aq (Berzelius) 

Boiling IICl+Aq dissolves; si attacked by 
boiling HN0 3 -t-Aq; deoomp. by hot HjiSO,. 
(Poulenc, C. R. 116. 987 ) 


Strontium stannic fluoride. 

See Fluostanaate, strontium. 
Strontium titanium fluoride. 
See Fluolitanate, strontium. 


Strontium fluoiodide, SrFj, Srl 2 . 

Decomp, by cold H 2 0, more rapidly by hot. 
H 2 0 Decomp, by dil HC1, dil. IINOj, dil. 
H2SO4 or cono. H a S04, also by alcohol and by 
ether, if not absolute. (Defacqz, A. ch 1904, 
(8) 1. 358.) 


Strontium hydride, SrH. 

Decomp, by H s O or HCl+Aq. (Winkler, 
B 24. 1970 ) 

SrHa, Deoomp. by HjO. (Gautier, C. R. 
1902, 134. 100 ) 

Strontium hydroselemde. 

Sol. m HsO 

Strontium hydrosulphide, SiS 2 H 2 . 

Sol m H 2 0; decomp by boiling. 

Strontium hydroxide, SrOsHj, and +8H 2 0. 
Deliquescent. 


Sol m SO pts cold, and 2 4 pta boiling HtO (Bu- 
cholz) : m SO pts, H,0 at 15.60° (Dalton), in 51 4 pta 
HsO at IS 50°, and 2 pts, at 100° (Hope) | in 62 ptB HiO 
at 15°, and 2,4 pts at 10U° (Berzelius; , in 48 pts. HiO 


at IS 76° (Abl) 
100 pts. H-0 at 
C H 41. 509) 


)° dissolve 1 49 pts SrO. (Binei 


100 pts. aqueous solution of Sr0 2 H 2 contain 
pts SrO and pts. SrQ 2 H 2 +8H 2 0 at t°. 


t° 

sJo 

Pts 

SrOjH, 

+811,0 

t° 

Pta, 

I SrO 

Pts. 
SrO, Ha 
+8H,0 

0 

0 35 

0 90 

55 

2 54 

6 52 

5 

0 41 

1 05 

60 

t 3 03 

7.77 

10 

0 48 

1 23 

65 

3 62 

9.29 

15 

0 57 

1 46 

70 

4.35 

11.16 

20 

0.68 

1 74 

75 

5 30 

13.60 

25 

0.82 

2 10 

80 

6.56 

16.83 

30 

1.00 

2,57 

85 

9.00 

23.09 

35 

1.22 

3.13 

90 

12.00 

30.78 

40 

1.48 

3.80 

95 

15.15 

38 86 

45 

50 

1 78 
2.13 

4.57 

5 46 

100 

18.60 

47 71 

(Soheibler, J. pharm. 

Chim. 1883, (6) 8. 540.) 


Solubility in Sr(N0 3 ) 2 4-Aq at 25° 


1.481 
*1.506 
1.490 
1 450 
1 419 
1 403 
1 381 
1 359 
1 327 
1 317 
1 291 
1 267 
1 239 
1 217 
1.206 
1.178 
1 148 
1.126 
1.108 
1 079 
1.059 
1.033 


SrOns 
OH)? in 


1 76 
1.71 
1 55 
1 51 
1.47 


1 27 
1 20 
1.14 
1 11 
1.03 
1 01 
O 96 
0 95 
0 91 
0 87 
0 84 
0 81 
0 79 
0 78 


79.27 
81.06 

74.27 
66 88 
63 71 
60.37 
56 30 
52 90 
46 97 
44 03 
40 83 
37 81 
32 41 
28 80 
26 58 
23 83 
17 96 
10 21 
12 78 


♦Solution is sat. with respect to both sub- 
stances. 

(Paisons and Perkins, J. Am. Chem, Soo. 
1910, 32. 1388.) 


Sol m methyl alcohol. At room temp. 1 

I. contains 31.5 g SiO. (Neuberg and Re- 
wald, Biochem. Z. 1908, 9. 540.) 

Insol. m acetone (Eidmann, C. C 1899, 

II. 1014 ) 

Sol in an aqueous solution of cane sugar, 
(Hunton, Phil. Mag. (3) 11. 156.) 


Solubility in H s O containing 

10 g. sugar at t°. 

t° 

8 SrO,H,+8H,0 

t° 

g. SrO,H,+8H,0 

3 

3 10 

24 

4 79 

16 

3.79 

40 

9 70 


(Sidersky, C. C. 1886. 57.) 


+8H a O. 0.0835 mol. is sol. in 1 1 H 2 0 at 
25°. (Rothmund, Z phys. Ch. 1909, 69. 539.) 


Solubility in organic compds.+Aq at 25° 


Solvent 

Mol SrO,H,+8HiO 
sol m llitrc 

water 

0 0835 

0 6-N methyl alcohol 

0 0820 

“ ethyl alcohol 

0 0744 

“ propyl alcohol 

0 0708 

“ tert. amyl alcohol 

0 0630 

" acetone 

0.0692 

" ether 

0 0645 



STRONTIUM IODIDE 


0.5-N glycol 
“ glycerine 
“ mannitol 

“ ammonia 
“ diethyl ammo 
“ pyridme 


I Mol SrOjHa+SHiO 
1 sol id 1 litre 

0 0922 
0 1094 
0 1996 
0.0820 
0.0785 
0.0586 
0 0694 


(Rothmund, Z. phys Ch. 1909, 69. 539 ) 

Insol. m acetone. (Neumann, B 1904, 37. 
4329.) 

See also Strontium oxide. 

Strontium iodide, Sri*, and +6, oi 7H 2 0. 

100 pts IIoO dissolve at 
0° 20° 40° 70° 100° 

164 179 196 250 370 pts. Srl 2 
(Krempis, Pogg 103. 65 ) 

Sat. aq. solution contains at: 

—20° —10° —3° +7° 11° 18° 38° 

60 0 60.3 62 2 63.0 63.4 63 5 64 8%SrI a , 

52° 63° 77° 81° 97° 105° 120 175° 

60.0 68.5 70 5 74 0 70 2 79 4 80 8 85.6% Srl a , 
(fitaid, A uh. 1894, (7) 2. 543 ) 

Sp gr of Srl 2 -f Aq at 19.5° containing* 

5 10 20 30 % Srlj, 

1,045 1 091 1,200 1.330 

40 50 60 65 % Sil a . 

1491 1695 1,955 2 150 
(Kremers, Pogg. 103. 67; calculated by 
Gerlach, Z anal 8. 285.) 

Sat. solution in abs. ethyl alcohol contains* 
at: 

—20° +4° 39° 82° 

2.6 3.1 4 3 4.7% Sri* 

(fitard, A. ch. 1894, (7) 2. 565.) 

Strontium periodide, Srla-f 15HjO. 

CMosruer, A. oh. 1897, (7) 12. 399.) 

Srl 4 , (Herz and Bulla, Z. anorg. 1911, 71. 
255.) 

Strontium stannous iodide. 

Very sol, in HA). (Boullay ) 

Strontium zinc iodide, SvZnI 4 +9H B 0 
^ Hydroscopic. (Ephraim, Z, anorg. 1910, 

Strontium nitride, Sr 2 N a 
Decomp. HaO violently, but not alcohol. 
(Maquenne, A. ch (6) 29. 226 ) 


Strontium oxide, SrO 
Decomp by II 2 0 to Sr0 2 H a , which see 

Sol in 100 pts HsO at 15 50° (Dalton) ; in 50 pts. at 
100° (Dalton), in 130 pts at 20 4 (Bmeau), m 40 pts 
cold, and 20 pts hot HsO (Dumas) 

Very si sol. in alcohol. Insol m ether 
1 1. methyl alcohol dissolves 11 2 g. SrO, 
(Neuberg and Rewald, Biochem Z. 1908, 9. 
540) 

Insol. m methyl acetate (Naumann, B, 
1909, 42. 3790 ) 

Insol. in acetone. (Naumann, B. 1904, 37. 
4329: Eidmann, C C 1899, II. 1014.) 

Sol. in cane sugar -fAq. 

Solubility in H 3 0 containing 10 g. sugar at t°. 


(Sidersky, G 0. 1886. 57 ) 

See also Strontium hydroxide. 

Strontium peroxide, Sr0 8 
SI. sol. in IIjO Easily sol m acids and 
NH 4 C1+Aq Insol m NH 4 OH+Aq (Con- 
roy, Chem Soc. (2) 11. 812.) 

Insol m acetone (Naumann, B. 1904, 37. 
4329, Eidmann, C C 1899, II. 1014.) 

Strontium oxybromide, SrBr 2 , Si*0-t-9HsO. 

Not hydroscopic; sol, in H a O (Tassdly, 
C R. 1895, 120. 1339 ) 

Strontium oxychloride, SrCls, Sr0-|-9H 2 0. 

Very easily decomp by H 2 0 and alcohol. 
(Andrd, A ch. (6) 3 76 ) 

Strontium oxyiodide, 2SrIj, 5SrO+30II 2 O, 


Strontium oxysulphide, Sr 2 0S 4 -t-12H 5 0, 
Decomp by H a O. 

Insol. in. alcohol, ether, and CSa (Sohone.) 
Mixture of SrSjOs and SrS 2 . (Geuther, A 

224. 178 ) 

Strontium phosphide, Sr a P a . 

Crystallized. Sol m dil acids, msol. m 
cone, acids; decomp by H a O Insol. in or- 
game solvents at ord. temp. (Jaboin, C, R. 
1899,' 129. 764.) 

Strontium selenide, SrSe. 

SI sol mHiO. (Fabre, C R. 102, 1469.) 
Strontium siheide, SrSi 2 



SULPHANTIMONATES 
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Strontium sulphide, SrS 
Sol m H a O with decomp, into Sr0 2 II 2 and 
SrS 2 H 3 . 

Insol.' in acetone. (Eidmann, C C 1899, 
II 1014; Naumann, B, 1904, 37. 4329 ) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 


Silver sulphamide, S0 2 (NHAg) 2 . 

SI. sol. in cold H 2 0. Sol. m HN0 2 , and 
(NH 4 ) 2 CO,+Aq (Traube, B. 26. 607.) 
3NH t , 2SO s . (Jacquelam.) 

Is basic ammonium mudosulphonnte, which 
see. (Berglund.) 


Strontium te/msulphide, SrS 4 
Very deliquescent, and sol m H 2 0 and 
alcohol Aqueous solution decomp, on nil. 
Cryst with 2, or 6H 2 0. fSchbne, Pogg 117. 
58) 


Sulphamidic acid. 

(Fremy.) 

See Jhndosulphomc acid. 
Sulphaminoplatinous acid. 


Strontium pewtosulphide, SrSs 
Known only in solution 

Strontium stannic sulphide. 

See Sulphostannate, strontium. 

Sulphalutninic acid. 

Silver sulphaluminate, 4Ag t S, 5A1 2 S 2 
(Cambi, Real Ac. Line. 1912, (5) 21, II 
837.) 

Sulphamic acid, H0SO 2 NH 2 . 

See Amidosulphomc acid. 

Ammonium sulphamate, 2NHs, SO a 
Woronin ) 

s ammonium lmidosulplionate, which see 
(Beiglund ) 

Ammonium sulphamate, acid, 3NII 2 , 2S0 3 . 
Woromn ) 

s basic ammonium inudosulphonate, which 
see (Berglund.) 

Barium sulphamate, basic, 2BaO, 3SO s , 2NH a 
vSomewhat sol m H«0, easily in HCl+Aq 
(Jacquelam A. eh. (3) 8. 304 ) 

BaS 2 Oo(NH 2 ) 2 SI. sol m H 2 0 Decomp 
by heating with H a O. (Woronin, J. B. 1860. 
80) 

Is barium inudosulphonate. (Berghmd ) 

Sulphamide, S0 2 (NH 2 ) 2 . 

Very sol. in H a O. (Regnault, A. oh. 69. 
170; Mente, A. 248. 267 ) 

Insol. in alcohol, ether, etc. (Traube, B. 
26. 607 ) 

Very sol. in H 2 0. 

SI. sol. in. abs. alcohol, 

SI. sol in dry ether. (Divers and Ogawa, 
Chem. Soc. 1902. 81. 504.) 

Very sol. in liquid NHj. (Franklin and 
Stafford, Am. Ch J. 1902, 28. 95.) 

Sol. m alcohol; very sol. inH 2 0. (Hantzsch, 
B. 1901, 34. 3436.) 


Ammonium tctrasulphaminoplatinite, 
[Pt(S0,Nn 2 ) 4 l(NH 4 ) 2 +6H 2 0. 

SI. sol. m cold H 2 0. (Ramberg, B. 1912, 
46. 1512.) 

Potassium , [Pt(SO,NH 2 ) 4 ]K 2 +2H s O. 

Very si. sol. in cold H 2 0. (Ramberg,) 

Sodium . 

Easily sol. in cold H 2 0. (Ramberg.) 

Sulphammonic, and Afetasulphammonic 
acids. 

(Fremy.) 

See Nitrilosulphonic acid. 

M onosulphammonic acid. 

(Claus.) 

See Amidosulphomc acid. 

Disulphammonic acid. 

(Claus ) 

See Imidosulphonic acid. 

Tin'sulphammonic acid. 

(Claus.) 

See Nitrilosulphonic acid. 

2'ctrasulphamm on ic acid. 

(Claus.) 

Does not exiBt. See Nitnlosulphonic acid. 

Sulphammonium, S(NHj) 2 , 2NH S . 

Sol. in liquid NH«. 

Sol. in abs. alcohol and anhydrous ether. 
(Moissan, C. R. 1901, 132. 517.) 

Sulphantimonic acid. 

Sulphantimonates. 

The alkali sulphantimonates are sol. in 
H 2 O t but the solutions deoomp. on the air; 
most of the other sulphantimonates are insol. 
in HjO; all sulphantimonates are insol. m. 
alcohol. (Rammelsberg.) 



SULPHANTIMONATE, AMMONIUM 


Ammonium sulphantimonate, (NH 4 ) 8 SbS 4 
Sol. in H s 0. , 

Sol. in dil. acids with deoomp. (Stanek, 
Z, anorg. 1898. 17. 122.) 

+4BA (Stanek.) 

Solubility of (NH 4 )»SbS 4 +4H 2 0 in H a O at t° 


-13 5 
0 

+20 


Al 6 
41.6 
47 7 
64 6 


lee+( NHi)«obo4, 4H: 
(NH 4 ),SbS 4 , 4H a 0 


(Donk, Cbem. Weekbl, 1908, 5. 529.) 


Solubility of (NH 4 ) a SbS 4 m alcohol at 10°. 
Solid phase, (NH 4 ),SbS 4 +4H 11 0. 


C'nlliOH (NH 4 )aSbS 4 CsEtfOH (NH 4 ) s SbS< 


Antimonyl sulphantimonate, (SbO)jSbS 4 . 

Sol. in HC1. (Rammelsberg, Pogg. 1841, 
62. 236,) 

Barium sulphantimonate, Ba a (SbS 4 )+3H 2 0. 
Sol. m HA Insol. m alcohol. 

Barium potassium sulphantimonate, 

KBaSbS 4 +0H 2 O. 

Easily sol. in HA , . 

Decomp, by acids. (Glatzel, Z. anorg. 
1911,72.100.) ’ K 

Bismuth sulphantimonate. 

Ppt. 

Cadmium sulphantimonate. 

Ppt. (Rammelsberg, Pogg. 62. 236.) 
Calcium sulphantimonate, Ca a (SbS 4 ) 2 . 

Partially sol. in H s O. Insol. in alcohol. 
Cobaltous sulphantimonate, Co a (SbS 4 ) a . 

Ppt. Decomp, by HCI+Aq. (Rammels- 1 
berg, Pogg. 62. 236.) 

•Cupric sulphantimonate, Cu a (SbS 4 ) a . 

Ppt. (Hammelsberg, Pogg. 62. 226.) 

"Iron (ferrous) sulphantimonate. 

Ppt. 


Iron (ferric) sulphantimonate, Fe 2 (SbS 4 ) 2 . 
(Rammelsberg, Pogg. 62. 234 ) 

Lead sulphantimonate, Pb a (SbS 4 ) a . 

Ppt. Decomp, by KOH+Aq. (Rammels- 
berg, Pogg. 62. 223 ) 

Lithium sulphantimonate, Li a SbS 4 +8J^H a O, 
100 g. sat. solution m H a O contain 50 8 e 
anhyd. Li 4 SbS 4 . 


1 Solubility 

in alcohol at 30°. 

alcc&ol 

Lij4s 4 

Solid phase 

0 

13 3 

51 9 

54 8 

68 4 

58 6 
65.26 
74 3 

79 5 

50 8 

46 3 

30 7 

29 9 
30.8 

32 3 

29 31 
24 1 

20 5 

Li s SbS 4 , 83^H 2 0 

Li 8 SbS 4 , 8k£H 2 0+Li,SbS 4 

. Li,SbS 4 

(Schromemakers and Jacobs, Ch Weekbl. 
1910, 72. 213 ) 

+9H a O. Very sol in HA (Brmkmann. 
Dissert. 1891.) ’ 

+10H a O 

Solubility of Lt a SbS 4 +10H 2 O in 
H a O at t°. 


Lu?bS 4 

Solid phase 

- 1 7 

- 3 2 

- 5 1 
-10.8 
-16.9 
-26.2 
-42 

0 

+10 

30 

50 

7.1 

12 8 

17 6 

23 2 
28.5 

36 3 

40 4 

46 6 

40 9 
60.1 
51.3 

Ice 

Ice+Li s SbS 4 , 10H 2 O 
Li s SbS^ lOHsO 


(Donk, Chem. Weekbl, 1908, 6. 629.) 

At 10°, 100 g. sat Li 8 SbS 4 +10H 2 O m 10.7 
,j alcohol contain 41.8 g. Li a SbS 4 ; 26 2% 
alcohol, 36.6 g. Li a SbS 4 . (Donk, l. c.) 

Magnesium sulphantimonate, Mg a (Sb0 4 ) 2 
Deliquescent. Sol. in H a O. Decomp, by 
cohol. 

Mercurous sulphantimonate, (Hg 2 )„(SbS 4 ) a . 
Ppt. 

Mercuric sulphantimonate, Hg„(SbS 4 ) 2 . 



SULPHANTIMONATE, SODIUM 


Mercuric sulphantimonate chloride. 
Hg,(SbS.>, 3HgCl 2 , 3HgO. 
Insol. in acids, except aqua regia, 
mclsberg.) 

Nickel sulphantimonate, Ni 3 (SbS 4 )2. 

Ppt. Decomp, by hot HCl+Aq. 
melsberg, Pogg. 62, 226 ) 

Potassium sulphantimonate, K a SbS<. 
Sol. in HA 

Solubility of K 3 SbS 4 in H 2 0 at t°. 


Composition of the liquid layers. • 


(Ram- 


(Ram- 


86 

64.7 
46 9 
16 


67 4 
49 0 
45 6 


31 1 


12 7 


(Donk, l. c.) 


(Donk, Chem. Weekbl. 1908, 6. 629, 629, 767 ) 
Solubility of K 3 SbS 4 in KOH+Aq at 25°. 


+4V1H2O. Deliquescent Sol. in H 3 0; 
more sol. than the Na salt 

+3, 5, and 6H 3 0. See Donk above, 

2K2S, Sb a S a . Decomp, by cold H s O, 
(Ditto, C. R. 102 . 168.) 

KjS, 2Sb 2 S a +3H s O. SI. sol. in HA 
(Ditte ) 

Iv 3 S, Sb 3 S 3 . Docomp. by H a O. (Ditte.) 
ICaS, 2Sb 3 S 3 . (Ditte.) 

Silver sulphantimonate, AgsSbSi. ' 

Insol. in H a O or acids. Decomp, by KOH 
+Aq. (Rammelsberg, Pogg. 62 . 218.) 

Sodium sulphantimonate, Na 3 SbS<+9H 3 0. 

(SchUppe’s salt.) Sol. in 2 9 pts. HaO at 
15°. Aqueous solution is precipitated by 
alcohol (Rammelsbeig.) 

Sol. in 3 pts. cold HA (van den Corput.) 
Sol. m 4 pts coldH 3 0 (Duflos.) 

Sol in 1 pt. boiling HA (Duflos.) 



KOH 

Solid phase 

75 

0 

K 3 SbS„, 6H a O 

68 4 

3 4 

K s SbSi. 3H 3 0 

56. S 

11 0 


50 9 

16.1 

ICaSbS, 

37 7 

26 5 


19 8 

40 5 


11.5 

46 9 

K 3 SbS4+KOH, 2H 3 0 

9.4 

49 9 

K0H, ( 2H 3 0 

00.0 

56 3 



(Donk.) 

Solubility of KsSbSj in alcohol+Aq at 10°. 

G 3 H?OH 

KjStSi 

SolU phase 

94 

0 

K s SbS. t , 5H»0 

90 5 

0 

“ 

0 8 

69 2 


0 

76A 



* Two liquid layers are formed. 


Solubility of Na 3 SbS 4 +9H 3 0 m H 3 0 at t°. 



nS&Si 

Solid phase 

- 0.1 

0.5 

Ice 

- 0 65 

4 


- 0 9 

5.7 


- 1 26 

7.8 


- 1.45 

9.2 


- 1 75 

11 2 


0 

11.3 

Na„SbS4, 9H 3 0 

15 

19 3 


30 

27 1 


49 6 

38 9 


59.6 

45 


69 6 

60 7 


79 5 

57 1 


(Donk, Chem Weekbl. 1908, 5. 529, 629, 767.) 



b UJL/i'MANTIMONATE THIOSULPHATE, SODIUM 


Solubility of Na,SbS 1 +Na s S 2 0 3 in H a 0. 


NasSbSi | 

j NaliaOa 

j * Solid phase | 

t° = 10°. 

11 8 

o 

NaaSbSj, 9H 2 0 ’ 

4 4 

4.9 

0.8 

14.6 | 


0 1 

27,3 


0 0 

33.6 

NaAO,, 5II 2 0 

t° » 30° 


Solubility of N a 3 SbS 4 in alcohol + A q at t°. 
Solid phase, Na 3 SbS 4 +9H 2 0. 


81 


* Ttvo layers are formed. 

Composition of above layers 


HsO lajer 


14.3 

18.8 

27.2 


27 8 
24 1 
18 0 


Solubility of Na 3 SbS 4 in methyl alcohol at t°. 
Solid phase, Na a SbS 4 +9H 2 0. 


81 7 
92 
95 9 


65 7 
84 2 
91 2 


(Donk, i. c.) 

Sodium sulphantimonate thiosulphate, 
NasSbSi, 2NasS 2 0 8 +20H 2 0 
Efflorescent, and decomp, by H s O. (Un- 
ger, Arch Pharm (2) 147. 193.) 

No double salt exists See Donlc, Na 3 SbS 4 
+Na2Sj0 3 under Na 3 SbS 4 . 

Strontium sulphantimonate. 

1 m H 2 0, pptd. by alcohol. 

Uranium sulphantimonate. 

Ppt 

Zinc sulphantimonate, Zn 3 (SbS 4 ) 2 . 

Ppt Sol in hot NasSbSj+Aq; msol m 
ZnS0 4 +Aq. Partially so], m KOH+Aq; 
sol in hot HCl+Aq. (Rammelsberg, Pogg 


Snlphantimonons acid. 

Ammonium wieiasulphantimomte, NH 4 SbS 2 . 

Insol. m HjO. (Rouget, C. R 1898, 126. 
1145.) 

+2H 2 0. Insol. in H 2 0 and alcohol 
Decomp, m the air. (Stanelc, Z. anorg. 
1898, 17. 119.) 

Ammonium ortAosulphantimonite, 

(NH 4 ) 3 SbS 3 

Easily decomp Stable only in presence 
of (NH 4 ) 2 S. Sol. m H 2 0. Insol. in alcohol, 
by which it is pptd. from aqueous solution. 
(Pouget, A. ch 1899, (7) 18. 536.) 

Ammonium pm asulphantimonite. 
(NH 4 ) 2 Sb 4 S 2 . 

Stable in the air. 

Insol m H 2 0. 

Decomp, by acids. (Stanek, Z. anorg. 
1898, 17. 120.) 

i Stable, cryst. from hot solutions. (Pouget 
[ C. R. 1898, 126. 1145.) 



SULPHANTIMONITE, MANGANOUS POTASSIUM 


Ammonium silver orf/iosulphantimonite, 
NH«Ag s SbS,. 

Decomp. by H 2 0. (Pouget, A. ch. 1899, 
(7) 18. 551.) 

Barium meUisuIphantimonite, BaSb 2 S 4 

-H'/sHjO. 

Insol, in HjO. (Pouget, A. eh. 1899, 
(7) 18. 541.) 

Barium orf/iosulphantimonite, Ba s Sb 2 Sa 
+8H 2 0. 

Decomp. m the air and by H 2 0 Some- 
what sol, m BaS+Aq. (Pouget, C. R. 1898, 
126. 1792.) 

Barium pi/rosulphantimonite, Bn 2 Sb 2 Ss 
+8H 2 0. 

Decomp. by H 2 0 

Nearly insol. in BaS+Aq. (Rouget.) 
Barium sulphantlmomte, Ba 3 Sb 4 Ss + 10H 2 O. 

Pptd. from aq solution of ortho and pyro- 
barium salts. (Pouget.) 

BaySbiSn-f 16H 2 0. (Pouget, A. oh. 1899, 
(7) 18. 638.) 

Calcium sulphantimonite basic, Ca(OH)SbS 2 . 
Insol. in H 2 0. 

Sol. in cone. HC1. (Pouget, A. ch. 1899, 
(7) 18. 544.) 


Cuprous potassium orf/iosulphantimonite, 
CujKSbSj. 

Ppt.; easily decomp. *by H 2 0. (Pouget, 
C. R. 1S99, 129. 104.) 

+3H 2 0. Ppt., deoomp. by 1I 2 0. (Pou- 
get, A. ch 1899, (7) 18. 556.) 


Iron (ferrous) orf/iosuiphantimonite, 
Fe 3 (SbaS) 2 . 

Ppt. (Pouget, A. ch 1899, (7) 18. 554.) 
Min. IjfHhicrile. SI, sol. m HCl+Aq; 
easily sol. in aqua regia. 

Lead orf/iosulphantimonite, Pb 2 (SbSa) 2 . 

Ppt. Very si. sol. in H 2 0. Decomp. by 
H a O (Pouget, A ch 1899, (7) 18. 553.) 

Mm. Boulanjmte. Completely sol. in 
hot HCl+Aq; decomp. by HNOj+Aq. 


Lead sulphantimoaite. • 

Sol. m boibng cone. HNOj+Aq (Four- 


it.) 

Pb(SbS 2 ) 2 Mm. Zinchenite. Decomp. 
by hot HCl+Aq. 

4PbS, Sb 2 S 2 . Mm. Plagianite. 

2PbS. Sb 2 Ss. Mm Jamesontte Decomp. 
by hot HCl+Aq 
4PbS, Sb 2 Sa. Min Mmoghimte. 

5PbS, Sb 2 S 2 Min. Qeokronite, 

6PbS, SbaS t . Mm. ICibnckenite (7). 


Calcium gi/rosulphoantimonite, Ca 2 Sb 2 Sj 
+15H 2 0. 

Sol. in H 2 0 without deoomp. (Pouget, 
C. R. 1898, 126. 1793.) 

Cobaltous oi rfiosulphantimonite, Co s Sb 2 S 6 . 
Ppt (Pouget, A. ch. 1899, (7) 18. 554.) 


Cuprous wietasulphantimonite, CuSbSj. 

Sol, in mixture of HNOs and tartaric acid 
with separation of S. 

Insol m NHiOH+Aq. Decomp. by hot 
KOH and alkah sulphides +Aq. (Sommer- 
lad, Z anorg. 1898, 18. 430 ) ^ 

Min. IVolfsbtr ite Sol. m HNOj+Aq 
mth separation of §> and Sb 2 0 5 . 


Cuprous orf/iosulphantimonite, Cu a SbSj. 


Lead potassium ori/iosulphantimonite, 
PbKSbSj 

Very si. sol. in H 2 0. 

Deoomp. by H 2 0 (Pouget, A. oh. 1899, 
(7) 18. 554.) 

Lead silver sulphantimonite, (Ag 2 , Pb) a SbiSn. 
Min Fmeslebemte. 

Lithium orf/tosulphantimonlte, Li 2 SbS 3 
• +3H 2 0. 

Very dehquescent. 

Very sol m H 2 0. (Pouget, A. ch 1899, 
(7) 18. 530.) 

Lithium porosulphantimonite, 
Li 2 Sb4S 7 +3H 2 0. 

Ppt (Pouget, A. ch. 1899, (7) 18. 531.) 


(Sommerlad, Z. anorg. 1898, is. 43U j 
Ppt. Insol in H 2 0. Decomp. by 
(Pouget, A. ch. 1899, (7) 18. 556.) 


H 2 0. 


Cuprous sulphantimonite, Cu 2 Sb 2 S7. 
Mm. Guejante. 


Cupric orf/iosulphantimonite, Cu 3 Sb 2 St. 

Ppt. (Pouget, A. ch. 1899, (7) 18. 557.) 


Lithium silver orf/iosulphantimonite, 
LiAg 2 SbS,. 

Decomp. by H 2 0. (Pouget, A. ch. 1899, 
(7) 18. 551.) 

Manganous orf/iosulphantimonite, Mn a Sb 2 9a. 

Ppt. SI. sol m H a O. (Pouget, A. ch 
1899, (7) 18. 553 ) 


Cuprous lead sulphantimonite, CujSbSj, ! 
2PbjSbSj. 

Mm. Bo'imonite. Decomp. by HNO«+ 
Aq, and aqua regia. 


Manganous potassium orf/iosulphantimonite, 
MnKSbSs. 

SI. sol. in H 2 0. Decomp. by H 2 0, (Pou- 
get, A. ch. 1899, (7) 18. 563.) 



870 


SULPHANTIMONITE, NICKEL 


Nickel orf./iosulphantimonite, NisSbaSc 
Ppt. (Pouget, A. ch. 1899, (7) 18. 554.) 


Potassium anetasulphantimonite, KSbS 2 . 

Insol. in cold II jO. Decomp, by hot HaO. 
(Pouget, A. ch. 1899, (7) 18. 513.) 

+134ff a O. Sol. in HaO, but decomp, 
quickly. 

Sol. in HaO. (Stanek, Z. anorg. 1898, 17. 
119.) 


Potassium o) 2/iosulphantimonite, KaSbSa. 
Very deliquescent. 

Very sol m H»0 

Decomp. by ncids (Pouget, A ch 1899, 
(7) 18. 518.) 

Potassium sulphantimonite, K s Sb 4 S7+3HaO. 

SI. sol. in H s O and not decomp. thereby. 
(Pouget, A ch. 1899< (7) 18. 522.) 

Decomp, in the an. 

Sol. in KaS+Aq. (Stanek, Z anorg. 1898, 
17.120.) „ „ „ 

2ICjS, SbaSa. Sol. in HaO. (Ditte, C. E. 
102. 08.) „ „ „ 
sK a S, ySbaSa. Deliquescent. When lijS 
is in excess, sol in HaO, when Sb 8 Sa is in ex- 
cess, partially sol Aqueous solution is de- 
comp. by all acids, even COa, and by K a COa, 
NaaCOa, NaHCOa, KHCOa, NH 4 HC0 3 +Aq. 
Insol. m absolute alcohol. (Kohl.) 


Potassium hydrogen sulphantimonite, 
KHSb 4 S,. 

(Pouget, A. ch. 1899, (7) 18. 522.) 

Potassium silver orf/iosulphantimonite, 
AgaKSbSa. 

Decomp, by boiling HaO (Pouget, C. R. 
1897, 124, 1519.) 


Potassium zinc oi //wsulphanttmonite, <- 

KZnSbSa. 

Decomp. by HaO. (Pouget, A, oh. 1899, 
(7) 18. 552.) 


Sodium metosulphantimonlte, NaSbS 2 . 

Deliquescent. Decomp. by hot H s O. 
When Na 2 S is m excess, sol. m HaO, but 
partially sol. if Sb 2 S 3 is in excess. (Unger, 
Arch Phaim. (2) 148. 1 ) 

Ppt Insol. in II ,,0. (Pouget, C. R. 1898, 
126. 1145.) 


Sodium ort/iosulphantimonite, Na s SbS 3 
4-9H 2 0 

Decomp in solution m HaO, (Pouget, 
C R. 1898, 128. 1144.) 


Sodium sulphantimonite, NaaSb 4 S7H-2HaO. 
Sol. in HaO (Pouget, C. R. 1898, 126. 

n Na!sb4Sa (Pouget, C R 1898, 126. 1144.) 
4Na 2 S, 3 Sb 2 S s + 3 BaO. Permanent: sol 
HaO Insol in alcohol and ether. (Kohl.) 


Strontium or//iosulphantimonite, SraSbaSa 
-1-lOHaO. 

Sol in HaO. (Pouget, C. R. 1898, 126. 
1793 ) 

Strontium pwrosulphantimonite, Sr 2 SbsS 3 
+l5HaO 

Sol. in HaO without essential decomp. 
(Pouget, C. R. 1898, 126. 1793.) 

Zinc orf/iosulphantlmonite, Zn 3 SbaS 3 . 

Ppt. (Pouget, A. ch 1899, (7) 18. 552.) 

Ort/tosulpharsenic acid, H 3 AsS 4 , 

Ppt. Loses H 2 S by prolonged boilrng with 
HaO. (Nikon, J. pr (2) 14. 146.) 

See also Sulphoxyarsenic acid. 

Ammonium sulpharsenate, (NH 4 ) 4 As 2 S7. 

ution in HaO. Decomp. 

alcohol. 

in HaO. Precipitated 

I by alcohol. 

(NHi)aS, 12 As 2 S 6 . Ppt. Insol. in H 2 0. 


Known only in soli 
on boiling into — 
NH 4 AsS 3 . Sol. in 
(NH.hAsSi. Sol. 


Silver ori/iosulphantimonite, Ag 3 SbS 3 . 

Ppt. Si. sol. m HaO. (Pouget, A. ch. 
1899, (7) 18. 547.) 

Min Pyrargyrite. Sol. in HNOj+Aq 
with residue of S and Sb 2 0 3 . KOH+Aq dis- 
solves out SbaS 3 . 


Silver sulphantimonite. 

AgSbSa, Min. Miargynte. 

5AgjS, SbjS 3 . Min. Stephanite. Easily 
decomp. by warm HNO s +Aq. 

12AgaS, Sb 2 S 3 . Min. Polyargyrite. 


Silver sodium or< liosulphantimonite, \ 

AgaNaSbS,. 

^Decomp. by HaO. Pouget, A. oh. 1899, 


Ammonium magnesium sulpharsenate, 
(NH 4 )aS, MgS, ASaSa. 

Ammonium sodium sulpharsenate, 
(NHOaAsS^, Na 3 AsS 4 

Much more sol. in H 2 0 than Na 3 AsS 4 ; si. 
sol. in cold, more sol. in hot alcohol. (Ber- 
zelius.) 

Barium sulpharsenate, Ba(AsS 3 )a 
Sol. in H 2 0 and alcohol. Decomp. by 
evaporation. 

BaaAsaS7. Sol. in HaO in all proportions 
with decomp. Decomp. by alcohol. 

Ba 3 (AsS<) 2 . Sol. in H 2 0. Insol, in aloo- 
hol. 

R«H Pnt Tr.or.1 an TT.O 
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Baniim potassium sulpharsenate, 
KBaAsS 4 +6H 2 0 
Easily sol. in H 2 0. 

Dooomp. by acids with separation of As 2 S 3 . 
(Glatzel, Z anorg. 1911, 71. 209.) 

Barium sulpharsenate sulpharsenite, 
Ba 3 (AsSi)a, Ba 2 As 2 S 3 +4H 2 0. 

SI sol in cold, more easily in hot H a O. 
(Nilson.) 

Bismuth sulpharsenate, 2Bi 2 S 3 , 3As 2 S 3 . 

Sol. in Na 3 AsS 4 +Aq. 

BijSs, 3As 2 S 6 . As above. (Berzelius.) 

Cadmium sulpharsenate. 

Ppt. (Berzelius, Pogg. 7. 88.) 


Calcium sulpharsenate, Ca 2 As 2 S 7 . 

Sol. m H 2 0 and alcohol. 

Ca 3 (AsS 4 ) 2 . Easily sol. in H a O. Insol. in 
alcohol. 

+IOH 2 O Easily sol. in H 2 0. (Nilson, J. 
pr (2) 14. 169.) 

SCaS, 2 AsS 2 S 8 +6H 2 0. Easily sol. in H 2 0. 
(Nilson,, J pr. (2) 14. 163.) 

Cerous sulpharsenate, Ce 2 As 2 S 7 . 

Ppt. 

Ce 3 (AsS 4 ) 2 . Ppt. 

Ce 4 (As 2 S 7 ) 3 . Ppt. 


Cobaltous sulpharsenate, Co 2 As 2 S 7 . 

Ppt. Sol, in excess of sodium sulpharsen- 
ate+Aq, 


Cuprous sulpharsenate, Cu a AsS,. 

3 >t. (Preis. A. 267. 201.) 
in. Enargite. Clarite. Not wholly de- 
comp. by HCl+Aq Sol. in HCl+Aq with 
residue of As 2 0 3 . Not attacked by KOH+Aq. 


Lithium sulpharsenate, Li 3 AsS 4 . 

Easily sol. m hot, less sol. in cold H 2 0. 

I Insol. in alcohol. 

! Li 4 As 2 S 7 . Comoletel/ sol. in H 2 0. De- 
comp. by alcohol 

I LlAsSj. Known only in acid solution. 


Magnesium sulpharsenate, Mg 2 As 2 S 7 . 

| Sol. in all proportions of H 2 0, and in al- 
cohol. 

Mgj(AsS 4 ) 2 , Sol. in H a O. Decomp, 
alcohol. 


3MgS, As 2 S 8 . Nearly insol. in H a O. 

6MgS, 2As 2 S 3 +15H 1 0. Very sol. in H 2 0. 
(Nilson.) 


Manganous sulpharsenate, Mn 2 As 2 S 7 . 

SI. sol. in H a O. 

Mn 3 (AsS 4 ) 2 Permanent. SI. sol. m H 2 0. 
6MnS, As 2 S 6 . SI. sol. in H 2 0. 

Mercurous sulpharsenate, (Hg 2 ) 2 As 2 S 7 . 

Ppt. 

Mercuric sulpharsenate, Hg 2 As 2 S 7 . 

Ppt. (Berzehus, Pogg. 7. 29.) 

Hg 3 (AsS 4 ) 3 . Ppt. (Preis, A. 267. 200.) 

Nickel sulpharsenate, Ni 3 (AsS 4 ) 2 . 

Ppt Not decomp. by HCl+Aq. Sol. in 
NajAsS 4 +Aq. (Berzelius.) 

2NiS, As 2 f*s As above. 


Potassium sulpharsenate, KAsSi. 

Known only in alcoholic solution. 

IC 4 As 2 S 7 . Dehquescent. Sol. in H 2 0, from 
which alcohol ppts. KjAsS 4 . , 

KjAsS 4 . Deliquescent. Very sol. in H»0, 
from which it is precipitated by alcohol. 

+HjO. Very dehquescent. (Nilson, J. 
pr. (2) 14. 169.) 


Cupric sulpharsenate, Cu 2 As 2 S 7 . 

Ppt. Sol. in (NH 4 ) 2 S+Aq. Decomp. by 
NH 4 Ofl+Aq, (Berzelius.) 

Cu»(AsS 4 ) 2 . Ppt. (Preis, A. 267. 201) 

Glucinttm sulpharsenate. 

SI. sol. in H 2 0. 


Gold sulpharsenate, AuAsS 4 . 

Sol. in pui'e H a O Insol m NaaAsS 4 +Aq. 
2 Au 2 S 3 , 3As 2 S„. Sol. m H a O. (Berzelius.) 


Iron (ferrous) sulpharsenate, Fe 2 As 2 S 7 . 

Ppt, Sol. in NasAsS 4 +Aq. (Berzelius.) 

Iron (ferric) sulpharsenate, Fe 4 (As 3 S 7 ) 3 . 

Ppt. Sol. m NasAsS 4 +Aq. (Berzelius.) 
Lead sulpharsenate, Pb 2 As 2 S 7 . 

Ppt (Berzelius.) 

Pb 3 (AsS 4 ) 2 . Ppt. 


potassium sodium sulpharsenate. 
Sol. in H„0. 


Silver sulpharsenate, Ag 3 AflS 4 . 
Ppt. (Berzelius, Pogg. 7. 29.) 
AgjAsnS,. Ppt. 


Sodium sulpharsenate, NaAsS 3 . 

Known only in alcoholic solution. 

Na 4 As 2 S 7 . Sol. in H 2 0. Alcohol ppts. 
7a 3 AsS 4 from H s O solution. . 

Na 3 AsS 4 +7MH 2 0. Easily sol. m HjQ, 
rom which it is precipitated by alcohol. 

+8H 2 0. Insol. m alcohol; very sol. in 
I 2 0. (McCay. Z. anal. 1896, 34. 726.) 
+9H 2 0. (Nilson, J. pr. (2) 14. 160.) 
NasS, 12As 2 S 3 (?). * Insol. in H 2 0. 


Sodium zinc sulpharsenate, NaZnAsS 4 + 
4H 2 0. 

Sol in hot H 2 0 with decomp. (Preis, A. 
267. 202.) 
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Strontium sulpharsenate, Sra(AsS 4 ) 2 . 

Easily sol m H»0; inaol. in alcohol. 
SrjAszSj. Easily sol in H s O, from which 
alcohol ppts. Sr 8 (AsS 4 ) 2 

Strontium sulpharsenate sulpharsenite, 
Sr a (AaS 4 ) 2l Sr2As 2 Ss+4H 2 0 
Easily sol. in H 2 0. (Nilson, J. pr (2) 14. 
162.) 


Magnesium sulpharseniosulphoxymolybdate, 
MgsAsaSrlMoaSsOs) +16H 2 0. 

Very sol. in HaO. (Wemland ) 


KAsSs(MoS0 2 ) +2 
Sol m IlaO with decomp. (Weinland.) 
KiAsaS7(MoaS 3 Oj)+6HaO. Very sol, it 
H 2 0. Wemland ) 

+IOII2O. (Weinland ) 


Thallous sulpharsenate, Tl 8 AsS 4 . 

Not decomp, by HaO. Decomp by dll. 
acids. Insol. in dil. alkah sulphides. Par- 
tially decomp. by boilrng with a cone solu- 
tion of Bodium sulpliide (Hawley, J Am. 
Chem. Soe. 1907, 29. 1013 ) 

Tin (stannous) sulpharsenate. 

Ppt. 

Tin (stannic) sulpharsenate. 

Ppt. 

Uranic sulpharsenate, 2UjS«, As 2 S s . 

Ppt. Sol. in Na 8 AsS 4 -|-Aq. 

Zinc sulpharsenate, Zu 8 (AsS 4 ) 2 . 

Ppt (Beraehus ) 

2ZnS, AS2S4 Ppt. (Beraehus ) 

ZnS, AsaSfi (Wohler ) 

Disulpharsenic acid. 

See Bisulphoxyarsenic acid. 

Sulpharseniosulphomolybdic acid. 

Ammonium sulpharseniosulphomolybdate, 
(NH 4 ) 4 As2^(MoS,)2+5H20. 

Very unstable. 

Sol. m H2O with decomp. (Weinland, Z 
anorg. 1897, 16. 49.) 

Barium •, Ba 2 As 2 S7(MoSa) 2 +14H 2 0. * 

Sol. in H2O with decomp. (Weinland.) 

Potassium , ICAsS 8 (MoS 8 ) +4H 2 0 

(Weinland.) 

K 4 As2S7(MoS s )2+8H 5 0. Sol. in H s 0. 
Decomp. by mineral acids. Insol. in alcohol. 
(Weinland.) 

Sodium , NaAsSj(MoSj) +6HaO. 

Insol, m H 5 0. Easily sol. in dil. NaOH 
and NH 5 + Aq . (W einland.) 

Na 4 As s S 7 (MoS a )2+14H20. Sol. m H a O 
Decomp. by mineral acids. (Weinland.) 

Sulpharseniosulphoxymolybdic acid. 

Barium sulpharseniosulphoxymolybdate, 
BajAsjS 7 (MO2Sa0a) +12HaO. 

Sol, in HaO. (Weinland, Z. anorg. 1897, 
16 . 60.) 


Sodium , NaAsS a (MoSC>2) +6II2O 

SI. sol. m cold, very sol inhotHsO. (Weiu- 
land ) 

NaaAsaSafMosSaOa) +I6H3O. Veiy sol. 
in H2O. (Wemland.) 


Sulpharsenious acid. 

Ammonium sulpharsenite, NH 4 AsaS5+2HaO. 

Insol. in H2O. Ppt. Sol. in KOH or 
NH 4 OH+ Aq, 81 attacked by boiling HC1+ 
Aq. (Nilson. J. pr (2) 14. 42.) 

(NH 4 ) 4 As J S5=2(NH 4 )2S, As 2 Sa Sol. in 
HiO, from which alcohol ppts. (NH 4 )sAsS8. 
(NH 4 )aAsSa=3(NH 4 ) 2 S, AssS,. Deoomp. 
1 air; sol. m HaO. Insol. in alcohol 
(NH 4 )sAs.Si,i Sol in H s O. (Nilson, J. 
pr. (2) 14. 160 ) 


Barium sulpharsenite, Ba 2 As 2 S { . 

SI. sol. in H2O. Decomp. by alcohol. 
+6H a O. SI. sol. m HaO. (Nilson, J. pr. 
(2) 14. 46 ) 

+15H s O. SI. sol. in cold H s O. (Nilson.) 
Baa(AsSa)2. SI sol. m HaO. Precipitated 
by alcohol. 

+14H 2 0. SI. sol. m cold, easily m hot 
HaO. (Nilson.) 

Ba(AsS2)2-t-2H20. Insol. m H a O, (Nil- 
11, J. pr. (2) 14. 44 ) 

BaAsiaSia. Insol. m HCl+Aq (Nilson.) 


Bismuth, sulpharsenite, 2Bi2S3, AssS 3 . 
Ppt. 


Cadmium sulpharsenite. 

Ppt, (Berzelius, Pogg. 7. 146.) 


Calcium sulpharsenite, Ca 2 As 2 S s , 

Sol m H2O, from which alcohol ppts. 
Caa(AsSa)2. 

Ca 3 (AsS 8 )2. Sol. m HsO. 

+I6H2O. Precipitated by alcohol 
Ca(AsS 2 ) 2 +10H 2 O. Sol. in H s O. (Nilson, 
J. pr. (2) 14. 54.) 

GaAsaSu+lOHaO (?). Insol. in cold H s O. 
Decomp. by hot H 2 0. (Nilson.) 

CaAs, 8 S 28 +10H 2 O (?). SI. sol. in hot H 2 0. 
(Nilson.) 

Ca7As 2 S u -(-25H 2 0 SI. sol. m cold or hot 
H a O. (Nilson.) 


Cerous sulpharsenite, Ce 2 As 2 Sa. 
1 Ppt. 
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Chromic sulpharsenite, 2Cr 2 Sa, 3As 2 S 3 . Platinum sulpharsenite, Pt 2 As 2 Sa 

Ppt. Insol. in Na 2 S+Aq. Ppt 


Cobaltous sulpharsenite, 2CoS, As a S 3 . 

Ppt Sol m excess of sodium sulpharsen- 
ite+Aq. 

Cuprous sulpharsenite, 

3Cu 2 S, 2 As»S 3 = CiitAsiSi). 

Min, Bmnite. Decomp, by hot acids and 
KOH+Aq 

2Cu a S, As 2 S 3 = Cu 4 As 2 S 5 . Decomp, by 
acids, KOH and K 2 S+Aq. (Sommerlad, Z. 
anorg. 1898, 18. 434 ) 

Cupric sulpharsenite, CiijAsSj. 

Insol. m H 2 0 or HCl+Aq. Sol. in Na„AsS, 
+Aq. 

Cu 2 As 2 Sj. Ppt (Berzelius.) 

Glucinum sulpharsenite, 2G1S, As 3 S 3 . 

Ppt. Sol. in acids, paitly sol. in NH<OH 
+Aq. 

Gold sulpharsenite, 2Au a S s , 3As 2 S 3 
Ppt. (Berzelius.) 


Potassium sulpharsenite, Iv<As 2 S 6 . 

Decomp, by H 2 0 or alcohol. (Berzelius.) 
ICjAsSa. Sol m H 2 0. Insol in alcohol. 
(Berzelius ) 

IyjAsA. Sol. in H 2 0 and alcohol. (Ber- 
zelius ) 

K 2 AsS 2 Decomp by H 2 0. (Berzelius.) 
+2J4H 2 0 Not wholly sol in H 2 0. (Nil- 
son, J. pr (2) 14. 30.) 

KAsA -I-8H.O. (Nilson) 

KAs 3 Sa+H 2 0. Insol. m II 2 0. Slowly at- 
tacked by hot HCl+Aq. Sol. in KOH+Aq. 
(Nilson.) 

Silver sulpharsenite, 12Ag 2 S, As 2 S 3 . 

Ppt (Sommerlad, Z. anorg 1898, 18. 
18 .) 

5Ag 2 S, As 2 S 3 = Ag 6 AsS 4 . (Sommerlad.) 
AgaAsSa Mm. Proustite. Sol. inHNOj+ 
Aq. KOH+Aq dissolves out Sb 2 S 3 . (Senar- 
mont, A. ch. (3) 32. 129; TVBhler, A. 27. 159.) 

2Ag 2 S, As 2 Sa Partially sol. in HNOa+ 
Aq. (Berzelius ) 

AgAsSa. (Berzelius, Pogg. 7. 160.) 


Iron (ferrous) sulpharsenite. 

Ppt. Sol. in Na s AsSa+Aq. (Berzelius.) 

Iron (ferric) sulpharsenite. 

Ppt. Sol. m excess of a ferric salt, or 
NajAsSa+Aq. (Berzelius.) 


Lead sulpharsenite, Pb 2 As 2 S 6 . 
Ppt. Min Dufreynosile 
Pb(AsS 2 ) 2 =PbS, As 2 S 3 . Min. 
Pb 4 As 2 !§ 7 . Mm. Joidamte. 


Sartorite. 


Lithium sulpharsenites. 
Resemble IC salts 


Magnesium sulpharsenite, Mg 2 As 2 St. 

Almost completely sol. m I+O. Easily sol. 
m alcohol. (Berzelius ) 

+8H 2 0. SI sol. inH 2 0. (Nilson.) 
Mg(AsS 2 ) 2 +5H 2 0. Slowly sol. m both 
cold and hot H a O. (Nilson, J. pr. (2) 14. 
69.) 

Mg 3 (AsS 3 ) 2 +9H 2 0. (Nilson.) 


Manganous sulpharsenite, Mn 2 As 2 S 6 . 
Ppt. Decomp, by HCl+Aq. 


Mercurous sulpharsenite, (Hg 2 ) 2 As a Sa. 
Ppt (Berzelius.) 


Mercuric sulpharsenite, Hg a As 2 Ss. 


Ig(AsS 2 ) 2 . Ppt. 


(Berzelius, Pogg. 7. 149.) 


Sodium sulpharsenite, NaAsS a +J^H a O, 
Attacked by HCl+Aq with difficulty. 
(Nilson, J. pr. (2) 14. 37.) 

+1)4H 2 0. Forms congulum with cold, sol. 
in hot H a 0. (Nilson.) 

Na 2 As 4 S7+6H 2 0. Sol. in much H 2 0; not 
easily decomp by HCl+Aq. (Nilson.) 

NaAsaSt+4H 2 0 Ppt (Nilson, J, pr. (2) 
14. 3.) 

Strontium sulpharsenite, 3SrS, As a Sj+ 
15HjO. 

Sol. m H a O+Aq; msol in alcohol (Voigt 
and Gtittling.) 

, 2SrS, As 2 S 3 . Sol. m H 2 0; decomp, by 
"alcohol. 

+15H 2 0. (Nilson, J pr. (2) 14. 53.) 
Sr(AsS 2 ) 3 +2J£H 2 0. Sl.solmH 2 0. (Nd- 
son.) 

Thallous sulpharsenite, TlAsS a . 

Ppt Decomp by KOH+Aq (Gunning, 
J. B. 1868. 247.) 

Above compound is a mixture of As a S 3 and 
T1 2 S. (Hawley, J. Am. Chein. Soc, 1907, 
29. 1012 ) 

Min Larandite (Kuenner and Loezka, 
C. C. 1904, n. 844.) 

Tin (stannous) sulpharsenite, Sn 2 As 2 S 6 . 

Ppt. 

Tin (stannic) sulpharsenite, SnAs 2 St. 

Ppt. (Berzelius, Pogg. 7. 147.) 


Nickel sulpharsenite, Ni 3 (AsS 3 ) 2 . 
Ppt. (Berzelius.) 


Uranic sulpharsenite, 2U a S a> As 2 S 3 . 
Ppt. 
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Zinc sulpharsenite. 

Ppt (Berzelius, Pogg. 7. 145 ) 

Zirconium sulpharsenite, 2Zr 2 S 3 , AsjS 3 . 

Ppt. Insol. in solutions of alkali sulph- 
arsenites. SI. sol. in NasS Aq Not de- 
comp. by acids (Berzelius.) 

“ Sulphatammon,” 2NH 3 , S0 3 . 

(Rose.) 

Is ammonium imidosulphonate, which see. 
(Berglund.) 

“Parasulphatammon,” 3NH«, 2SO«. 

(Rose) 

Is basic ammonium imidosulphonate, which 
see. (Berglund.) 

Sulphatoiodic acid. 

Potassium sulphatoiodate, K 2 H0 E SI0 4 or 

kiOj, imso 4 . 

Decomp, by H 2 0. (Blomstrand, J. pr. (2) 
40. 317.) 

See Iodate sulphate, potassium. 

Sulphatooctamine cobaltic carbonate 
(S0 4 ) 2 Co 2 (NH.)„C0 3 +4H 2 0. 

Sol. in H 2 C . (Vortmann and Blasberg, B 
22. 2650.) 

(SO J )Co 2 (NH 2 ) 8 (CO ! ) ! +3H 2 0. Sol. m 
HjO. (V. and B.) 

See Carbonatotetramlne cobaltic sulphate. 
(J8rgensen.) 

Sulphatoplatinamine sulphate, 
S0 4 Pt(NH 3 ) 2 S0 4 +3H a 0. 

Easily sol. in H s O Sol. m H 2 S0 4 -)-Aq. 

Sulphatoplatinrfiamine sulphate, 
S0 < Pt(N 2 H 8 ) 2 S0 4 +H 2 0. 

Insol. in. HjO. 

Sulphatopurpureocobaltic bromide, 

Co(S0 4 )(NH«)tBr. 

Sol. in H a O, from which it is precipitated 
by cone. HBr+Aq. (Jflrgeusen, J, pr "" 
26. 94.) 

• carbonate, [(S0 4 )Co(NH 3 ) 5 ] a CO,-l- 

4HsO. 

Sol, in HjO. (Vortmann and Blasberg, B. 
22. 2648.) 

chloroplatinate, 2Co(S0 4 )(NH 3 ) 6 CI, 

PtCl«+2HjO. . 

SI. sol. in cold H a O. (Jorgensen.) 

nitrate, Co(S0 4 )(NH,) i (NO,). 

Somewhat si. sol. m cold H a O. (JBrgenaen.) 


iulphatopurpureocobaltic sulphate, 
[Co(S0 4 )(NH s ) 6 ] 2 S0 4 +H 2 0. 

Very easdy sol. in H 2 0. (Jorgensen, J. pr. 
(2) 25. 94.) 

-'SO 4 )NHJ.CHHQ0+2H(O. Sol. in 
25 pts, of cold H 2 0. Sol. m dil., insol. 
b. NH 4 OH+Aq. (Jorgensen.) 

Sulphazic acid, H 4 S 2 N 2 0 2 = 

SOjH — N (OH)-O— N— (OH)SOaH. 
Known only in its salts. (Raschig, A. 241. 
161.) 

Potassium sulphazate, K s HS 2 N 2 0ii ** 

(SO.K) (OK)N— 6 — N (OH) — (SO«K) . 
ool. m H 2 0, but decomp, on standing. 
(Raschig, A. 241. 161.) 

Sulphazidic acid, 
y) 


wionosulphonic acid. 

Sulphazilinic acid. 

See Oxysulphazotic acid. 

M sfasulphazilinic acid. 

See Tnsulphoxy azotic acid. 

Sulphazinous acid. 
kee Bihydroxylamine sulphonic acid. 

Sulphazotic acid, H t N 2 S.iOi4 = 

(S0 8 H),=NH— NO = 0H(S0 3 H) . 

Known only in its salts. (Claus, A. 158. 
52 and 194). Has the formula 
(S0 3 H) 2 Nn<Q>NH(S0sH) 2 . 

(Raschig, A. 241. 161.) 

Lead potassium sulphazotate. 

Insol. in cold, deoomp. by hot H 2 0. Insol. 
in alcohol and ether. (Fremy/ A. ch. (3) 16. 
'439.) 

Potassium sulphazotate, KsHN 2 S 4 0j 4 +H 2 0 
= (SO,K) 2 NK<3>NH(SO s K) 2 
Very sol. in hot, less in cold H 2 0. (Ras- 

S , A. 241. 161 ) Decomp, gradually by 
mg (Claus.) Insol. in alcohol or ether 
(Fremy, A. ch (3) 15. 428 ) 

True composition is H0N(S0 3 K) 2 , 
K0N(S0 3 K) 2 +H 2 0. Potassium hydroxyl- 
amine disulphonate. (Divers and Haga, 
Chem. Soc 1900. 77. 432.) 

Forms basic salt 

(SO,K) 2 NK<o>NK(S 0 3 K) 2 , which is 
easily sol and decomp. by H 2 0. (Raschig.) 

Potassium sodium sulphazotate, 

K 4 NaHN 2 S 4 0 14 +2H 2 0. 

Quite easily sol. in H 2 0. (Raschig, A. 
241. 161.) 
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Disulphhydroxyazotic acid, 0NH(S0 2 H) 3 . 

Known only m its salts. ( Claus, A. 158. 
52 and 194.) Correct composition is hydroxy- 
lamine sulphomc acid H0N(S0 3 H) a , which 
see. (Rasclng, A. 241, 101.) 


Cuprous lead sulphobismuthite, CujS, 2PbS, 
Bi 2 S„. 

I Min. Painnile. » 

Sol. in HNOj+An with residue of S and 
PbS0 4 . 


Sulphhydroxylamic acid. Bead , 2PbS, Bi 2 S 3 . 

(Claus.) Mm. Cosalile. 

See Hydroxylamme wonosulphonic acid. 2PbS, 3Bi 2 S 3 . Mm. China tile. 


Disulpbbydroxyazotic acid. 

(Claus.) 

See Hydroxylamme disulphonic acid. 
Sulphides. 

The sulphides of the alkali metals are sol. in 
H 2 0; those of the alkali-earth metals are 
much less sol., and are decomp, upon solution 
into hydrosulphide and hydroxide. 

The other sulphides are insot. in H 2 0 
For each sulphide, see under the respective 
element. 

Sulphimide, S0 2 NH 
See Imldosulphamide. 

JVtsulphimide, OHSO<(g|§-§|^N 
(SOjNH) s . 

Sol. in methyl alcohol; si. sol m ether; 
insol in chloroform and benzene. (Hantzsch 
B 1901,34.3440.) 

Ammonium sulphimide, S0 2 N(NH 4 ). 

Sol. in H a O; insol in alcohol, (Traube.) 


Potassium , KBiS 

Decomp byH 2 0. 

Sol. in HCl+Aq. (Schneider, Pogg. 1869, 
136. 464.) 

illetasulphoboric acid, B 2 S 3 H 2 S. 

Decomp, by H 2 0 and alcohol. 

1 pt. is sol m 5 pts. benzene 
1 pt. is “ “ 5 " CS 2 
Very si. sol m CS 2 at -20°. (Stock, B. 
1901, 34. 401.) 

Sulphocarbonic acid. 

Ammonium cuprous sulphocarbonate, 
CSaCuNHt. 

This salt was formerly described as cuprio 
sulphocai'bonate ammonia, CSsCu, NHj. 
(Hofmann, B. 1903, 36. 1146.) 

Cuprous potassium sulphocarbonate, 
CSjCuK. 

Nearly msol. m cold H 2 0. 

Somewhat sol. in hot H 2 0, NaOH and 
NH 4 OH+Aq (Hofmann.) 


Barium — — , (S0 2 N) 2 Ba-(-2H 2 0. 

Sol, in H s O. (Traube.) 

Potassium -, S0 2 NK. 

Not very sol. m H s O. 

Silver , S0 2 NAg, 

Sol in 500-600 pts. cold, more easily 
hot H 2 0, Sol, m acids. 

Sodium , S0 2 NNa. 

Very sol. in H 2 0. 

“ Sulphitammon,” NH S , S0 2 
See Thionamic acid. 


Cupric sulphocarbonate ammonia, CSiCu, 
NHa. 

Very si. sol. in strong NH 4 OH+Aq.; insol. 
in cold H 2 0, si sol. in liot H 2 0. (Hofmann, 
•Z onorg. 1897, 14. 295.) 

la ammonium cuprous sulphocarbonate. 
(Hofmann, B. 1903, 36. 1146.) 


sulphocarbonate poie 
Du 2 , 2KCN+2H 2 0. 


Sol. in HjO and dil. alkalies on warming. 
(Hofmann, B. 1903, 36, 1148.) 


Zinc sulphocarbonate ammonia, 

CSjZn, 2NH„. 

Ppt. (Hofmann, Z. anorg. 1897, 14. 277.) 


Sulphobismuthous acid. 

Cuprous sulphobismuthite, AuBiS 2 . 

Mm. Emplectite. Sol. in HNO«+Aq. 
Cu6Bi 4 S 8 Mm. Klaprothite, Completely 
sol. in HCl+Aq. 

Cu 3 BiS s . Mm. Witlichenite. Sol. in HC1 
+Aq and in HNOs+Aq. 


Sulphochromic acid, H 2 Cr0 4 , SOs. (?) 

Sol. in H 2 0. (Bollev A. 66 .118 ) 
(S0 3 ) 4 Cr 2 0 2 (0F) 2 . Sol m IT a O. All salts 
even alkali salts are insol. m H 2 0. (Reooura, 
Bull. Soc. 1896, (3) 16. 315.) 

[Cr 2 0 2 (0H) 4 (S0 2 ) 4 q„ Cr 2 00H) 2 (S0 2 ) s 

(OH)»](OH) 2 . Sol. in H 2 0. (Wyroubofi, 
Bull. Soo. 1902, (3) 27. 721.) 
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Chromium sulphochromate, 

Cr.0 s (0H) 4 (S0,),0,(0H),Cr s (0H),. 

Ppt ; decomp by foiling H a O. (Wyrou- 
boff, Bull Soc. 1902, (3) 27. 720 ) 

Sulpliochromous acid. 

Ferrous sulphochromate, FeCr 2 S 4 
Insol. m H»0, and nearly so in HCI+Aq. 
(Grdger, W. A B. 81, 2. 531.) 


Manganous ■, MnCr 2 S 4 . 

Insol, in II;0 and HCI+Aq. (Grdger.) 

Potassium , IC 3 Cr 3 S< 

Insol in HjO and in hot HCl+Aq. 

Easily sol. in aqua regia . Slowly sol. in 
cold, rapidly sol. in hot dil, HN0»+Aq. 
(Milbnuer, 2. anorg. 19047 42. 443 ) 
K a Cr 4 S?. Stable m the air, sol. in HN0 3 
and aqua regia with decomp. (Schneider, 
J. pr. 1807, (3) 66. 407.) 


Silver , Ag a Cr a Si 

Not attacked by IiCl+Aq even on heat- 
ing. Decomp. by cono HN0 3 . (Schneider, 
J. pr. 1897, (2) 66. 401.) 


Sodium , Na2Cr»S 4 

Insol. in H 2 0, SI. attacked by dil. HC1 
H 2 S0 4 +Aq Sol. m cold cone. HNO, or 
aqua regia, Sol m hot dil. HN0 2 +Aq 


Ammonium sulphocyanide, NH 4 SON. 

Deliquescent, and very sol. in H 2 0. 

I 100 pts H 2 0 dissolve 128.1 pts. at 0° and 
162.2 pts. at 20°. 

I NHiSCN+Aq sat at ord. temp, has 
1.138 and 100 co. contains 69.16 g. 
(Klason, J pr. 1887, (2) 36. 67 ) 
By dissolving 90 g. NH4SCN m 90 g. H s O 
at 17°, the temp, falls to —12° (Clowes, Z. 
Ch. 1866. 190.) 

133 pts NH4SCN+IOO pts HsO at 13.2° 
lower the temp. 31.2°. (Riidorff, B. 2. 68.) 

Sol. in liquid SO a . (Walden, B. 1899, 32. 
2864) 

Difficultly sol. m AsBr s . (Walden, Z. 
anorg. 1902, 29. 374.) 

Very easily sol, in liquid NH 8 (Franklin, 
Am. Ch J 1898, 20. 826 ) 

Easily sol in alcohol 

Easily sol. in acetone. (Krug and M’Elroy. 
SI. sol in benzomtrile. (Naumann B. 
1914, 47. 1369.) 

Sol. m methyl acetate. (Naumann, B. 
1909, 42. 3789.) 

Difficultly sol m ethyl acetate (Nau- 
mann, B. 1910, 43. 314.) 

Ammonium bismuth sulphocyanide, 
(NH 4 ) 2 Bi(SCN) 3 . 

As K salt. (Rosenheim and Vogelgesang 
Z anorg. 1906, 48. 215.) 

Ammonium cadmium sulphocyanide, 
(NH 4 ) a Cd(SCN) 4 +2H a 0 . 

Somewhat deliquescent. 

Melts m crystal H 2 0 at 25°. 

Insol. m alcohol. (Grossmann, B. 1902, 
36. 2667.) 


nsity of 
H4SCN. 


Zinc , ZnCr 2 S 4 . 

Insol in H a O ; sol m traces in boilmg cone 
HC1 or dil. HsS0 4 +Aq; sol m HNO a +Aq 
(Grdger, W. A. B, 81, 2. 531 ) 

Sulphocyanhydric acid, HSCN, 

Sol. m H a O 

Sat. HSCN+Aq has sp gr. = 1.022. (Por- 
rett, 1814.) HSCN+Aq containing 12.7% 
HSCN has sp. gr, 1 040 at 12 7°. (Hermes, 
Z. Ch. 1866. 417.) 


Sulphocyamdes 

Most sulphocyamdes are sol. in H 2 0 ( but 
Cu, Pb, Hg, and Ag sulphocyamdes are insol. 


Ammonium cadmium molybdenyl sulpho- 
cyanide, NH4SCN, Cd(SCN) a , 
Mo(OH)(SCN),+3H a O. 

(Maas and Sand, B. 1908, 41,. 1513.) 
"Ammonium cobaltous sulphocyanide, 
(NH*) 2 Co(SCN)i. 

Decomp. m moist air. 

Cannot be recryat. from H 2 0. (Treadwell, 
Z. anorg. 1901, 26. 109 ) 

+4H a O Sol. in H a O. 

Sol m methyl, ethyl and amyl alcohol, 
in acetone and m ether + Aq. 

Can be recryst. from H a O or alcohol with- 
out decomp (Rosenheim and Cohn, Z. 
anorg. 1901, 27. 289 ) 


Aluminum sulphocyanide, A1(SCN)„. 

Known only m solution. 

Al(SCN) 5 (OH) 4 . Known only in solution - 
(Suida.) 

Aluminum potassium sulphocyanide, 
K»A1(SCN)« +4H s O . 

Very hydroscopic, 

Sol. in H 2 0 and alcohol. (Rosenheim, Z. 
anorg, 1901, 27. 302.) 


Ammonium iron (ferric) sulphocyanide, 
9NH 4 SCN, Fe(SCN) a +4H 2 0. 
Deliquescent, and sol. m H a O (Kriiss and 
Moraht, A 260. 207 ) 

3NH4SCN, Fe(SCN)s Extremely deli- 
quescent. 

Ammonium mercuric sulphocyanide, 
2NH 4 SCN, Hg(SCN) a . 

Easily sol. in H a O. (Fleischer, A. 179, 
228.) 
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NHiHg(SCK)a Insol. in cold; sol. in hot 
II 8 0. (Rosenheim, 2 anorg 1901, 27. 284.) 

Ammonium molybdenyl sulphocyanide, 
3NH 4 SCN, Mo (OH) (SCN) a +3HaO. 
(Sand and Maas, B. 1907, 40. 4307 ) 

Ammonium nickel sulphocyanide, 

(NHi) iNi(SCN) e +4H a 0 , 

Sol. in HjO with deeomp. 

SI. sol. in cold; easily sol in hot alcohol 
(Rosenheim, 2. anorg 1901, 27. 292.) 

Ammonium silver sulphocyanide, NHiSCN, 
AgSGN. 

Decomp, by H a O. 

Ammonium vanadium sulphocyanide, 
V(SCN) a , 3NHiSCN+4H 2 0. 

Sol. in H 2 0; sol. m alcohol, si. sol in ether. 
(Ciocci, Z. anorg 1S98, 19. 311.) 


Banum cseslum cuprous sulphocyanide, 
Ba(SCN) s , 3CsSCN, 2CuSCN. 

Rapidly deeomp. by* H 2 0. (Wells, Am. 
Ch J. 1902, 28. 273.) 

Barium caesium silver sulphocyanide, 
Ba(SCN) 2 , 3CsSCN, 2AgSCN. 

100 pts H.O dissolve 92 pts. at 19°. 
Deeomp. by much H 2 0. (Wells, Am. Ch. 
J. 1902, 28. 272.) 

Barium cobaltous sulphocyanide, 
BaCo(SCN) t +8HaO. 

Ppt. (Rosenhenn, Z. anorg. 1901, 27. 


Barium mercuric sulphocyanide, 
BaHg(SCN),. 

Very sol. in H 2 0 and in alcohol. (Rosen- 
heim, Z. anorg. 1901, 27. 280 ) 
BaHg(SCN) a J a +2H a O. Ppt Nearly in- 
J. in cold, easily sol in hot H 2 0. (Rosen- 
heim.) 


Ammonium vanadyl sulphocyanide, 
(NH 4 ) 2 V0(SCN)4,+5H 2 0. 

Sol in H 2 0, alcohol, ether, acetone, amyl 
aloohol and ethyl acetate. (Koppel, 2 
anorg. 1903, 36. 290.) 


Very sol in a little H a O, Deeomp by 
much H a O (Wells, Am. Ch. J. 1902, 28. 


Ammonium zme sulphocyanide, 

(NHi) a 2n (SCN) i +3H 2 0 
Easily sol. m H 2 0 and in alcohol. (Walden, 
Z. anorg. 1900, 23. 374.) 

+4H a O Easily sol. m.cold H a O, acetone, 
alcohols and ether. (Rosenheim and Huld- 
schmsky, B 1901, 34. 3913.) 


Ammonium sulphocyanide mercuric bromide, 
NH 4 SCN, HgBr 2 * 

Very sol. in H 2 0. 

Sol. in alcohol. (Grossmann, B. 1902, 3B. 
29 2NH 4 SCN, HgBr a +H a O. Somewhat de- 


Arsenic sulphocyanide, As(SCN) s . 

Deeomp. by H a O. Insol in all ordinary 
solvents (Miguel, A. ch. (5) 11. 341.) 


Banum sulphocyanide, Ba(SCN) a +2H a O. j 
Deliquescent. Easily sol. m H 2 0 and 
alcohol. Boiling solution in alcohol contains 
32 8% anhydrous salt Solution sat. at 20° 
contains 30%. (Tsehemiak, B. 16. 349.) 

Cryst with 3H 2 0. (Tsehemiak, B. 26. 
2627.) 


Barium rubidium silver sulphocyanide, 
BaRb a Ag 2 (SCN) a +2H a O 
Very sol. m H a O. (Wells, Am Ch. J. 
1903, 30. 186.) 

BaRb4Ag 2 (SCN) s +H 2 0. Sol. m H 2 0. 
(Wells.) 

Banum silver sulphocyanide, Ba(SCN) 2 , 
2AgSC.N +2H s O. 

Stable m the air. (Wells, Am. Ch J. 

1902, 28. 269.) 

Barium zinc sulphocyanide, BaZn(SCN) 4 
* +3H a O. 

Easily sol. in alcohol. (Walden, Z. anorg. 
1900, 23. 374.) 

Barium sulphocyanide mercuric bromide, 
Ba(SCN) 2 , 2HgBr a +6II a O. 

Very sol. in H 2 0. (Grossmann, Z. anorg. 

1903, 87. 420.) 

Bismuth sulphocyanide. basic, 
Bi(OH)(SCN) a +5H a O. 

(Rosenheim and Vogelgesang, 2. anorg. 
1906, 48. 214.) 

Bi(SCN)j, 2Bi a O, Insol. in H a O, but 
when recently pptd. deeomp. by boilmg 
therewith. Insol. in HSCN+Aq. (Meitzen- 
dorf.) 


Barium cadmium sulphocyanide, 

4Ba(SCN) a , Cd(SCN) 2 +10H 2 O. 
Dehquescent. (Grossmann, B. 1902, 36 
2669 ) 


Bismuth sulphocyanide, Bi(SCN) s . 

Insol or si sol. in H a O. Sol. in HNO,, 
HG1, and HSCN+Aq. (Meitzendorf, Pogg. 
60. 83.) 
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Decomp, bv cold H a 0. (Bender. B. 20 
723.) 

+14H 2 0. Extremely deliquescent. 
Decomp, by HaO. (Rosenheim and Vogel- 
gesang, Z, anorg. 1906, 48. 214.) 

Bismuth potassium sulphocyanide, 
Iv s Bi(SCN)«. 

Deoomp. by H 2 0, (Rosenheim and Vogel- 
gesang, Z anorg. 1906, 48. 216.) 

Not hydroscopic. 

Decomp, by H 2 0. 

Easily sol. m alcohol. (Vanino, Z. anorg 
1901, 28. 220.) 

Bi(SCN)., 9KSCN. Very hydroscopic. 
Decomp, by H 2 0. 

Sol. in alcohol. (Vanino, Z. anorg. 1901, 
28. 221.) 

Bismuth sodium sulphocyamde, 
Na„Bi(SCN)s. 

As IC salt. (Rosenheim and Vogelgesang, 
Z. anorg. 1906, 48. 215.) 

Boron sulphocyanide, B(SCN) 3 . 

Sol. in benzene and ether. (Cooltsedge, 
Chem. Soc. 1908, (2) 93. 217.) 

Cadmium sulphocyanide, Cd(SCN) a . 

SI. sol m HjO. Sol. in NH,OH+Aq with 
combination. 

Cadmium caesium sulphocyanide, 
CsCd(SCN)s. 

Recryst from H 2 0. (Wells, Am. Ch. J. 
1903, 80. 148.) 

Cs 4 Cd(SCN) G +2H 2 0. Very sol. m H a O. 
Can be recryst. from cone, solution but de- 
oomp. on dilution to CsCd(SCN) s . (Wells.) 

Cadmium caesium silver sulphocyanide, 
CsaCdAg 2 (SCN)„. 

(Wells,) 

+2H 2 0. (Wells.) 

Cs 2 CdAg<(SCN) s +2H 2 0. (Wells.) 
Cs,Cd a Agto(SCN) 20 -|-6H 2 0 (Wells.) 

Cadmium mercuric sulphocyanide, Cd(SCN) 2 , 
Hg(SCN) 2 , 

Very sol. in hot H a O. (Grossmann, Z. 
anorg. 1903, 37. 414.) 

Cadmium molybdenum sulphocyanide, 
Cd(SCN) s , Mo(SCN),+2H 2 6. 

(Maas and Sand, B. 1908, 41. 1513.) 
+3H 2 0. (Maas and Sand.) 

Cadmium molybdenyl potassium sulpho- 
cyanide, KSCN, 4Cd(SCN) 2 , 
3Mo(OH)(SCN),+18H 2 0. 

(Mass and Sand, B. 1908, 41. 1513.) 


Cadmium molybdenyl sulphocyanide am- 
monia, 3Cd(SCN) 2 , 2Mo(OH)(SCN) a , 
13NH 3 . 

(Mass and Sand, B. 1908, 41. 1512.) 
+2H a O. (Maas and Sand.) 


Cadmium potassium sulphocyanide, 
K 2 Cd(SCN) 4 +2H 2 6. 

Very sol. m H 2 0. (Grossmann, B, 1902, 

36. 2668 ) 

Cadmium rubidium sulphocyanide, 
Rb 2 Cd(SCN) 4 +2H 2 0. 

Very sol. in H 2 0 (Grossmann, B, 1902, 
86. 2668 ) 

Cadmium sodium sulphocyanide, 

NaCd(SCN) 3 +3H 2 0 . 

(Grossmann, B. 1902, 36. 2668.) 

Cadmium sulphocyanide ammonia, Cd(SCN) 2 , 

Decomp by H 2 0. (Grossmann, B, 1902, 
86. 2666.) 

Cd(SCN) 2 , 2NH 3 . Deoomp. by pure H a O. 
(Grossmann.) 

Cadmium sulphocyamde ammonium bromide, 
Cd(SCN) a , NH4Br+H 2 0. 

Can be reciyst from H a O. Deoomp. in 
dil solution. (Grossmann, Z. anorg. 1903, 

37. 425.) 

Cd(SCN)j, 2NH.sBr. Easily splits off 
NH,Br (Grossmann.) 

Cadmium sulphocyanide ammonium chloride, 
Cd(SCN)j, 2NH4CI. 

Can be recryst from H a O. Decomp m dil. 
solution. (Grossmann, Z. anorg, 1903, 37. 
423.) 

Cadmium sulphocyanide potassium bromide, 
Cd(SCN) 2 , KBr+HaO, 

Recryst. from H a O. (Grossmann, Z. anorg. 
1903. 37. 425.) 

Cd(SCN) 2 , 2KBr. Recryst. from H 2 0. 
(Grossmann ) 

Cadmium sulphocyanide potassium chloride, 
Cd(SCN) 2 , 2KC1. 

Reciyst from H 2 0. Deoomp. in dil. solu- 
tion. (Grossmann, Z. anorg. 1903, 37. 423.) 

Cadmium sulphocyanide potassium iodide, 
Cd(SCN) 2 , 2KI. 

Recryst from H a O. (Grossmann.) 

Cesium caicium silver sulphocyanide, 
2CsSCN, Ca(SCN) 2 , 2AgSCN+2H a O. 
Recryst. from H a O. (Wells, Am. Ch J. 
1902, 28. 276 ) 
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Csesium chromium sulphocyanide. 

See Chromisulphocyanide, caesium. 

Caesium cobaltous sulphocyanide, 

CsaCo(SCN) 4 +2H 2 0. 

Stable in the air. (Shmn and Wells, Am. 
Ch. J. 1903, 29. 476 ) 

Caesium cobaltous silver sulphocyanide, 
Cs 2 CoAg 2 (SCN)«+2H 2 0. 

Slowly attacked by H 2 0; decomp, by bail- 
ing H 2 0. Very si. sol. m CsSCN or Co(SCN) s 
-j-Aq. (Shnm and Wells, Am. Ch. J. 1903, 
29. 478.) 

Caesium cuprous sulphocyanide, CsSCN, 
CuSCN. 

H 2 0 separates CuSCN. (Roberts, Am. Ch. 
J. 1902, 28. 262.) 

Caesium cuprous nickel sulphocyanide, 

2 CsSCN, Ni(SCN),, 2CuSCN+2H s O. 

SI. sol. m H 2 0. (Roberts and Wells, Am. 
Ch. J. 1902, 28. 277.) 

Caesium cuprous strontium sulphocyanide, 
3CsSCN, 2CuSCN, Sr(SCN) s . 

As Ba salt. (Wells, Am. Ch. J. 1902, 28. 
275 ) 

Caesium magnesium silver sulphocyanide, 
2CsSCN, Mg(SCN),, 2AgSCN +2H s O. 
As Ca comp. (Wells, Am. Ch. J. 1902, 28. 
275.) 

Caesium manganous silver sulphocyanide, 
Cs 2 MnAg 2 (SCN)»+2H,0 
Rather si sol m H 2 0. (Wells.) 

Caesium mercuric sulphocyanide, CsSCN, 

Hg(SCN) 2 . 

SI sol. in hot H 2 0. (Bristol and Wells, 
Am. Ch. J. 1902, 28. 260.) 

Caesium mercuric sulphocyanide, 2CsSCN, 
Hg(SCN) 2 +H 2 0. 

Moderately sol. in H 2 0, especially when 
warm. Reciyst. without aecomp. (Bristol 
and Wells, Am. Ch. J. 1902, 28. 260.) 

Caesium nickel silver sulphocyanide, 

Cs 2 N iAg 2 ( SCN)s +2H 2 0 . 

Slowly decomp, by hot H 2 0. (Wells, Am, 
Ch, J. 1902, 28. 277.) 

Caesium silver sulphocyanide, CsSCN, 
AgSCN. 

Easily forms supersat. solution. (Wells, 
Am. Ch J. 1902. 28. 264 ) 

2CsSCN, AgSCN. Stable in the air. 
(Wells.) 

3CsSCN, AgSCN. Stable in the air, 
(Wells.) 


Caesium silver strontium sulphocyanide, 
SCsSCN, 2AgSCN, Si(SCN) 2 . 

As Ba comp. (Wells,;) 


Caesium silver zinc sulphocyanide, 
CsZnAg(SCN) 4 +H 2 0. 

(Wells.) 

Cs 2 ZnAg(SCN) 5 . Ppt. Stable in the aw. 
(Wells.) 

CsZn 2 Aga(SCN) 8 . Docomp. by cold, more 
rapidly by hot II5O. (Wells ) 
CsZn 2 Ag,(SCN) 0 . Slowly decomp, by 
H a O. (Wells.) 


Caesium zinc sulphocyanide, Cs 2 Zn(SCN) 4 -f- 
2II 2 0. 

Moderately sol. m II 2 0 and can be reciyst. 
therefrom. (Wells.) 


Calcium sulphocyanide, Ca(SCN) 2 +3H 2 0. 

Deliquescent. Very sol. in H 2 0 and al- 
cohol. 

Calcium silver sulphocyanide, Ca(SCN) 2 , 
2AgSCN+2II 2 0. 

(Wells.) 


Calcium stannic sulphocyanide, CaSn(SGN)e 
+7H a O. 

Very sol, in H 2 0. Can be reoryst. there- 
from. Sol in aloohol and acetone. (Wein- 
land and Barnes, Z. anorg. 1909, 62. 258 ) 

Cerous sulphocyanide, Ce(SCN) a +7H 2 0. 

Deliquescent. Sol m H 2 0 and alcohol 
(John, Bull. Soc. (2) 21. 534.) 

Chromous sulphocyanide with MSCN. 

See Chromosulphocyanlde, M. 

Chromic sulphocyanide, Cr(SCN) 3 . 

, Deliquescent, and sol. in H 2 0. 

Somewhat sol m organic solvents. (Sper- 
ansky, C. C 1897, I. 141. 

See also Chromlsulphocyanhydric acid. 


Chromic sulphocyanide with MSCN. 

See Chromisulphocyanide, M. 

Cobaltous sulphocyanide, Co(SCN) 2 +)£H 2 0. 

Sol. m H 2 0 and alcohol; also in ether. Sol. 
in liquid S0 2 . (Walden, B. 1809, 82. 2864.) 
Sol. in acetone. (Krug and M’Elroy.) 

Sol. in methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

+3H.0 Sol. in H a O and in alcohol. 
(Rosenheim and Cohn, Z. anorg. 1901, 27. 
288.) 


Cobaltous mercuric sulpbocyauido. Co(SCN) 2. 
Hg(SCN) a . 

Very si. sol. in H 2 0 and dll, HCl+Aq. 
Easdy sol. m HNOj-f-Aq. (Cleve, J. pr. 91. 
227.) 
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Cobaltous potassium sulphocyanide, 

CoK 2 (SCN) 4 . 

Deeomp. by H 2 0^ (Treadwell, Z anorg. 
1901, 26. 109.) 

+41+0. Sol. in HjO. Sol. in methyl, 
etliyl and amyl alcohol, m acetone and in 
ether-)- Aq. Can be recryst. from H 2 0 or 
alcohol without dccomp. (Rosenheim and 
Cohn, Z. anorg. 1901, 27. 289.) 


Ch. J. iwjo, o j 
Ag 2 Co(SCN) 4 . Almost msol. m H 2 0 and 
in alcohol. (Rosenheim, Z. anorg. 1901, 27. 
291.) 


Cobaltous sodium sulphocyanide, 
Na 2 Co(SCN) 4 +8H 2 0 
Sol, in H 2 0 and in alcohol. (Rosenheim.) 


Cobaltous sulphocyanide mercuric chloride, 
2 Co(SCN) 2 , 2HgCl a . 

(Hantzsch and Shibata, Z. anorg. 1912, 73. 

3 2Co(SCN) 2 , 3HgCl 2 . Easily decomp. 
(Hantach and Shibata.) 


Cuprous sulphocyanide, CuSCN 

1 1. H 2 0 at 18° dissolves 0.004 mg. mols. 
or 0.5 mg CuSCN. (Kohlrauscli and. Rose, 
Z. phys. Ch. 1893, 12. 241.) 

Insol in dil. acids. SI. sol. in cold, easily 
in warm cone. HCl+Aq Decomp, by oono. 
H 2 S0 4 or HNO„ +Aq. Sol. with combination 
in NH 4 OH+Aq Insol. in KSCN+Aq. 

Less sol in H 2 S0 3 and H 2 S0 4 +Aq than in 
HNO a . (ICuhn, Ch. Z. 1908, 32. 1056.) 

Sol in Pe 2 (S0 4 )3+Aq. (Johnson, J, Soc. 
Chem. Ind 1889, 8. 603.) 

KSCN+Aq (85-90 g in 50 g. H 2 0) dis- 
solves 18 g. CuSCN. (Thurnauer, B, 1890, 
23. 770 ) 

Sol. m ether. (Skey, C. N. 1867, 16. 201.) 


(Sand, B, 1903, 36. 1439.) 


Cupric sulphocyanide, Cu(SCN) 2 . 

Decomp by H 2 0 to cuprous salt. Sol. in 
warm HCl, H 2 S0 4 , or HN0 3 +Aq. Sol. in 
MSCN+Aq, but solutions decomp, by dilu- 
tion Sol. in NH 4 OH+Aq 


Solubility in NH 4 OH+Aq at 26° and at 40° 
At 25°. . 


Sp. ar. 25°/25° 

One gram of solution contains 

| 1000 mols, HiO dissolve | 

Composition of solid 
salt in contact with 

g NHj j 

g CufSCNli 

g HjO 

Mols NH, 

CufSCNJs 

0 99853 

0 99871 
1.00703 

1 01336 
1.01506 
1.01705 
1,02132 
1.01661 
1.00816 

0 2147 

0 1655 

0 0993 
0.0639 
0.0536 
0.0426 

0 0250 
0.0198 
0.0079 

0.1522 

0.1124 

0 0798 
0.0669 

0 0622 
0.0596 

0 0511 

0 0408 

0 0246 

0 6331 
0.7221 
0.8209 

0 8702 

0 8843 

0 8978 
0.9230 
0.9394 

0 9676 

358 04 
242 02 
127 76 

77.61 
64.05 

50 21 

28 55 
22.27 

18.61 

24.09 

15 60 

9 74 

7 04 

6 65 
5.56 

4 35 

2 54 

Cu(SCN) 2 , 4NH, 

Cu(SCN) 2 , 2NH, 


At 40?. 


0 1802 
0 1398 
0 0758 
0 0550 
0 0435 
0 0352 
0.0257 
0 0177 
0.0094 


0.1976 
0.1658 
0.1299 
0 1207 
0.1178 
0.0876 
0.0655 
0.0418 
0.0281 


0.6222 
0.6944 
0.7943 
0.8243 
0 8388 
0.8772 
0.9088 
0.9405 
0 0625 


306 28 
213.10 
101 00 
70 69 
54 82 
42 53 
30 00 
19 86 
10.31 


31.83 
23 93 
16 38 
14 67 
14.07 
10.00 
7.22 
4.46 


Cu(SCN) 2 , 4NH, 


Cu(SCN) 2 , 2NH, 


(Horn, Am. Ch. J. 1907, 37. 471.) 


Insol. in methyl acetate. (Naumann, B. Cuprocupric sulphocyanide. Cu(SCN) 2 , 
1900,42.3790.) Cu,(SCN)». ’ 

Not attacked by hot HCl+Aq. Insol. in 
KSCN+Aq. 
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Cupric mercuric sulpliocyarude, CuHg(SCN)*. 

Almost insol. in cold H 2 0 and in alcoltol; 
si. sol m boiling II 2 0 (Rosenheim, Z. anorg. 
1901, 27. 2S6 ) 

Cuprous potassium sulphocyanide, CuSCN, 

Deliquescent Deeomp. by H 2 0. (Thum- 
auer, B. 1890, 23. 770.) 

Cuprous sulphocyanide ammonia, Cu 2 (SCN) 2 , 
2NH, 

Decomp, in the air. (Richards, Z. anorg. 
1898, 17. 247.) 

Cu 2 (SCN) 2 , 5NH a . Very unstable in the 
air. (Richards ) 

Cupric sulphocyanide ammonia, Cu(SCN) 2 , 
2NH a . 

Sol. in little H 2 0, but decomp, by dilution 
with pptn, of basic salt. Sol. m NH<OH-f Aq. 

By long standing a small amount dissolves 
m H a O with separation of CuSCN. (Litter-' 
scheid, Aioh. Pharm. 1901, 239. 337.) 

Insol in H 2 0 Sol. in H a O contammg 
a small amount of ammonia (Horn, Am. 
Ch J. 1907, 37. 477.) 

Cu(SCN)a, 4NH a Very unstable in the 

Sol. in H s O, but deeomp. by much H s O 
with pptn. of a basic salt. (Horn ) 

100 pts. N/10 NHiOH+Aq dissolve 10.4 
pts. anhydrous salt at 25°. (Pudschies, Dis- 
sert.) 

Loses NH S m the air. 

Sol. in H 2 0. (JKohlschutter, B. 1904, 37. 
1156.) 

Deeomp. in the air and by H s O and dll. 
and cone, acids, sol in cold cone. HNO a and 
NH 4 OH+Aq. Sol. in boiling cone. HC1. 
(Richards, Z. anorg 1898, 17. 250.) 

Didymium sulphocyanide, Di(SCN) a +6H 2 0 
Deliquescent, and sol. in H a O. 

Erbium sulphocyanide, Er(SCN) a +6H 2 0. 
Deliquescent. Sol. m H 2 0. (IlSglund.) 

Glucinum sulphocyanide, Q1(SCN) 2 (7). 
f Sol, in H 2 0 (Hermes, J pr. 97. 465.) 

Gold (aurous) potassium sulphocyanide, 
AuSCN, KSCN. 

Easily sol. m H 2 0, less in absolute alcohol, 
(Cleve, J. pr. 94. 16 ) 

Gold (aurous) potassium sulphocyanide 
1 ammonia, KAu(SCN) 2 , 5NH a . 

(Peters, B. 1908, 41. 3178.) 

Gold (auric) potassium sulphocyanide am- 
monia, EAu(SCN),, 4NH S . 

(Peters.) 


Gold (aurous) silver sulphocyanide, AuSCN, 
AgSCN 

Insol in H 2 0. Sol. in NH-iOH+Aq. 

Gold (auric) potassium sulphocyanide. 

Sol. in H a O, alcohol, and ether. (Cleve.) 


Gold (aurous) sulphocyanide ammonia, 
AuSCN, NH„ 

Very si. sol m cold, deeomp. by hot H a O. 



Very sol. in H a O, alcohol, or other. 

Sol. In acetone. (Krug and M’Elroy.) 


Iron (ferric) sulphocyanide, Fe(SCN) a +3H a O. 

Deliquescent. Very sol. m H 2 0, alcohol, 
or ether Ether extracts the salt from 
Fe(SCN) a +Aq. Deeomp. by much HsO 
if pure. Not deeomp. by monobasio acids, 
but cone. H 2 SO<, and H a PO a , also oxalic, 
tartaric, malic, etc., acids destroy the colour. 

Iron (ferric )lithium sulphocyanide, Fe(SCN)i, 
OLiSCN -1-4H 2 0 

More deliquescent than the other ferric 
sulphooyanides (Krttss and Moraht.) 

Iron (ferrous) mercuric sulphocyanide, 
Fe(SCN) 2 , Hg(SCN)j-f-2H 2 0. 
Modemtely sol. m hot H 2 0 (Cleve, J. 
pr. 91. 227.) 

Iron (ferric) potassium sulphocyanide, 
Fe(SCN)t, 3KSCN+rH s O. 

Extremely deliquescent, and sol. in H 2 0, 
(Krtiss and Moraht.) 

Fe(SCN)., 9KSCN+4H a O. Hygroscopic. 
Sol. m H 2 0 without deeomp. Insol. in pure 
anhydrous ether, but deeomp. by ether con- 
taining traces of H 2 0 into Fe(SCN)j and 
‘KSCN. (Krttss and Moraht, A. 260. 204.) 

Iron (ferrous) sodium sulphocyanide, 

N a<Fe(SCN)o + 12H 2 0 . 

Sol. in H a O and alcohol. (Rosenheim, Z. 
anorg 1901,27.299.) 

Iron (ferric) sodium sulphocyanide, Fe(SCN)s, 
9NaSCN+4H 2 0. 

Less deliquescent than the corresponding 
NHj or K salt. (Kruss and Moraht.) 

Na s Fe(SCN)»+12H 2 0. (Rosenheim, Z. 
anorg. 1901, 27. 297.) 

Lanthanum sulphocyanide, La(SCN) 2 + 
7H 2 0 

Deliquescent, sol. m H 2 0. (Cleve.) 

Lead sulphocyanide, basic, 

8PbO, Pb(SCN) a +2H a O. Ppt. 
Pb(SCN) a , PbO+H a O. Insol. in H a O. 
(Stromholm, Z anorg. 1904, 38. 440.) 
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Lead sulphocyanide, Pb(SCN) 2 . 

Nearly insol in cold, decomp by boiling 
H s O. (Liebig.) 

SI. sol. in HsO. 

4.5X10 1 g. are dissolved in 1 liter of sat. 
solution at 20°. (Bottger, Z phys Ch. 1903, 
46. 003.) 


Lead sulphocyanide bromide, Pb(SCN) a , 
8PbBr 2 . 

(Grissom and Thorp, Am. Ch. J. 10. 219 ) 

Lead sulphocyanide chloride, PbSCNCl 
SI. sol. in cold, easily sol m hqt H s O. 
(Murtry, Chem, Soc. 66. 50.) 

Sol. m HjO. (Grissom and Thorp, Am. 
Ch. J. 10. 229.) 


Very si sol. m H a O at 25°. Appreciably 
sol. only m boiling H 2 0 (Jander, Dissert. 

1902.) 

Sol. m Hg(N0 3 ) 2 or KSCN+Aq, also m 
NHjCl+Aq. Sol. m many sulphocyamdes 
+Aq. 

Easily sol. in cold HC1, NH„C1, KC1 or 
BaCl 2 +Aq. (Hermes, J. pr. 1866, (1) 97. 
477.) 

Very sol. in liquid NH 3 . (Franklin, Am, 
Ch. J. 1898, 20. 829.) 

SI. sol. in benzonitrde. (Naumann, B. 
1914, 47. 1369.) 

Mercuric hydrogen sulphocyanide, 
Hg(SCN) 2 , 2HSCN. 

Easily dccomp. (Hermes, Dissert. 1866.) 


Lead sulphocyanide iodide, 3Pb(SCN) 2 , Pbl 2 . 

Sol in H 2 0. (Grissom and Thorp, Am. 
Ch. J. 10. 229.) 

Lithium sulphocyanide, LiSCN. 

Very deliquescent. Sol. in H a O and alco- 
hol. (Hermes, Z. Ch. 1866. 417.) 

Sol. in methyl acetate. (Naumann, B. 
1909, 42. 3789.) 

Magnesium sulphocyanide, Mg(SCN) 2 + 
4H 2 0, 

Deliquescent. Easily sol. m H s O and 
aloohol. » 

Magnesium stannic sulphocyanide, 

MgSn(SCN)a+6H 2 0, 

Hygrosoomc, Sol. in H 2 0, alcohol and 
acetone. (Wemland and Barnes, Z. anorg. 
1909, 62. 258.) 

Manganous sulphocyanide, Mn(SCN) s + 

3HjO 

Deliquescent. Easily sol. in H 2 0 and 
alcohol. 


Mercuric nickel sulphocyanide, Hg(SCN) 2 , 
Ni(SCN) 2 +2H 2 0. 

Moderately sol. in hot H 2 0 (Cleve, J. 
pr 91.227.) 

Very sol. m MSCN+Aq (Orloff, C C. 
1906, I. 1411.) 

Mercuric potassium sulphocyanide, 

Hg(SCN) 2 , KSCN 

Sol. m cold, more easily in hot H 2 0. Sol, 
m alcohol and ether. Veiy sol. in NH 4 C1 or 
KCl+Aq (Claus.) 

K 2 Hg(SCN)< Very sol. in H 2 0; sol. m 
alcohol. 

Insol. m anhydrous ether. (Rosenheim, 
Z. anorgi 1901, 27. 285.) 

Meicuric rubidium sulphocyanide, 

Hg(SCN) 2 , RbSCN. 

Sol. in alcohol without deoomp. Deoomp. 
by H 2 0 

Hg(SCN) s , 2RbSCN + J^H 2 0 . Easily sol. 
in H 2 0 without decomp. (Grossmann, B. 
1904, 87. 1259.) 


Mercurous sulphocyanide, Hg 2 (SCN) 2 . 

Insol. in HjO. Sol. in hot HCl+Aq. 
Slower decomp, by hot aqua regia. Sol. in 


Mercuric sulphocyanide, basic, Hg(SCN) 2 , 
3HgO, 

Insol. m H a O. Easily sol. in HCl+Aq. 
Insol. in H a SO, or HNO s +Aq. (Fleischer.) 

Hg(SCN) 2 , 2HgO. Insol. in H 2 0 SI. 
attacked by acids. (Claus, J. pr. 16. 401.) 

Mercuric sulphocyanide, Hg(SCN) 2 . 

Very si. sol. in cold, much more easily in 
hot HjO. Easily sol. m dil. HCl+Aq. 
(Crookes, Chem. Soc, 4, 18.) 

Solubility in H 2 0 = 0.00218 mol. in 1 1, 
(Grossmann, Z. anorg. 1904, 43. 358.) 

More sol. in H 2 0 than in aloohol. (Peters, 


Mercuric sodium sulphocyanide, 
Na 2 Hg(SCN)a. 

Very hydroscopic. (Rosenheim, Z. anorg. 
1901,27.286.) 

Mercuric zinc sulphocyanide, Hg(SCN) 2 , 
Zn(SCN) 2 . 

Scarcely sol, in cold H 2 0. Easily sol. in 
HCl+Aq. (Cleve.) 

Mercuric sulphocyanide ammonia, 
2Hg(SCN) 2 , 3NH 3 +J4H 2 0. 

Decomp, by H 2 0 and alcohol. 

Hg(SCN) s , 4NH 3 . (Peters, B. 1908, 41. 
3178,) 

Mercuric sulphocyanide ammonium bromide, 
Hg(SCN) s , NHiBr. 

Deoomp. by H 2 0. Sol in alcohol. (Gross- 
mann, Z. anorg. 1903, 37. 418.) 
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Mercuric sulphocyanide ammonium chloride, 
Hg(SCN) 2 , NHiCl. 

Deocmp by H 2 0. Sol. in warm alcohol 
from which it can be cryst (Grossmann.) 

Mercuric sulphocyanide bromide, HgSCNBr. 

Insol in cold II 2 0; sol m hot H 2 0 and in 
alcohol. (Rosenheim, Z anorg. 1901, 27. 
282.) 

Mercuric sulphocyanide chloride, HgSCNCl. 
Insol in cold H 2 0 

Sol in hot H 2 0 and alcohol. (Rosenheim ) 

Mercuric^ svdjjhocyanide potassium bromide, 

Very sol. in H 2 0. (Grossmann, Z. anorg, 
1903, 37. 418.) 

Mercuri^ui^hocyanide potassium chloride, 

Decomp by H 2 0 

Not decomp by reoryst. from warm alcohol 
(Grossmann.) 

Molybdenum sulphocyanide, Mo(SCN),(?). 
Sol. in H 2 0 and ether. (Braun, Z. anal, 6. 


. i+4H s O 

Cryst. from boiling H 2 0 and alcohol 
' lesotti, Gazz, ch. it 1904, 34. (2) 493 


Crysl 
(Chhesi 

Molybdenum sodium sulphocyanide, 
Na a Mo(SCN) 6 +12H 2 0. 
(Rosenheim, B, 1909, 42. 154 ) 


(Rosenheim and Garfunkel, B. 1908, 41. 
2388.) 

Molybdenum sulphocyanide zinc amine, 
2Mo(SCN)e, 3Zn(NH a ) 4 . 

(Rosenheim and Garfunkel, B. 1908, 41. 

2Mo(SCN)„(OH), Zn 8 (NH,)u. Can be 
cryst. fiom boiling NIROII +Aq. Air-dried 
salt probably has the composition 
SMofflCN), (OH), 3Zn(NH a ) 4 +2H 2 0 (Maas . 
and Sand, B. 1908, 41. 1510.) 

2Mo(SCN)«(OH), Zn s (NH s )is. (Maas and 
Sand.) 

Nickel sulphocyanide, Ni(SCN) 2 . 

Sol. in H 2 0. (Grossmann, B. 1904, 37. 
565.) J 

+^H 2 0. Sol. in H 2 0 and alcohol. Insol. 
m acetone. (Krug and M’Elroy.) 

+1KH 2 0. Sol m H 2 0 (Rosenheim 

and Cohn, Z. anorg. 1901, 27. 292.) 


ckel potassium sulphocyanide, 
K 4 Ni(SCN) a +4H 2 0., 


dux. m H 2 0 with decomp. 

I SI sol. m cold, easily sol. in hot alcohol. 
(Rosenheim, Z anorg. 1901, 27. 292.) 

Nickel sodium sulphocyanide, 

1 NiNa 2 (SCN) 4 -f-8H 2 0. 

Sol in H 2 0 with decomp 
SI. sol. cold, readily sol hot alcohol. 
(Rosenheim, Z. anorg. 1901, 27. 292.) 


(Peters, B. 1908, 41. 3178 ) 

Ni(SCN) 2 , 4NHj. Decomp, by H 2 0, 

Platinous sulphocyanide, Pt(SCN) 2 (?). 

Insol. in H a O. 

See Platmosulphocyanides, and Platinoso- 
sulphocyanides. 

Potassium sulphocyamde, KSCN. 

Deliquescent. Very sol. m H 2 0. 100 

pts. H a O dissolve 177.2 pts at 0°, and 217.0 
pts. at 20°. 

100 g. sat, IISCN+Aq contain 70.5 g. 
KSCN at 25°. (Foote, Z. phys Ch. 1903, 46. 

150 pts KSCN -(-100 pts. H„0 at 10.8° 
lower the temp. 34.5°. (Rtidorff, B, 2. 68.) 

Solubility of KSCN + AgSCN at 25°. 


A As^N 


11 76 
13 55 

17 53 
20 43 

20 32 

18 34 
16 41 
16 07 


Solid phaie 


KSCN 

KSCN +2KSCN, AgSCN 
2ICSCN, AgSCN 


2KSCN, AgSCN +KSCN, 
AgSCN 

KSCN, AgSCN 
KSCN, AgSCN + AgSCN 


(Foote, Z. phys. Ch. 1903, 46. 81 ) 

See also AgSCN. 

Sol. in alcohol, especially easily if boiling. 

Sol. in acetone. (Krug and M’Elroy,) 

Sol. in liquid SO s . (Walden, Z anorg. 

102, 30. 160.) 

100 g. acetone dissolve 20.75 g. KSCN at 
22°, and 20.40 g. at 58°. 

100 g. amyl alcohol dissolve 0.18 g. KSCN 
~i 13°; 1.34 g. at 65°; 2.14 g. at 100°; 3.15 g, 
at 133.5.° 

100 g. ethyl acetoate dissolve 0.44 g, KSCN 
at 0°; 0.40 g. at 14°; 0.20 g. at 79°. 

100 g. pyridine dissolve 6.76 g. KSCN at 
0°; 6.16 g. at 20°, 4.97 g. at 58°; 3.88 g. at 
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97°; 3.21 g at 115°. (Laszcynski, B. 1894, 
27. 2285.) 

100 g. acetonitrile dissolve 11.31 g. IvSCN 
at 18°. (Naumann and Sohier, B. 1914, 47. 
249. ■ 

SI. sol. m benzonitnle (Naumann, B. 
1914 47. 1369.) 

Sol. m methyl acetate. (Naumann, B 
1009, 42. 3789 ) 

Potassium molybdenyl sulphocyanide, 
3KSCN, Mo(OH)(SCN)«+4H,0 
Sol, in HjO. (Sand and Maas, B 1908, 
41. 1506) 


Potassium silver sulphocyanide, KSCN, 
AgSCN. 

Decomp, by H s O, 

See Donk under KSCN. 

2KSCN, AgSCN. Stable m the air. 
(Wells, Am. Ch. J. 1902, 28. 205.) 

See Donlc under KSCN, 

3KSCN, AgSCN (Wells.) 


Potassium stannic sulphocyanide, 
K 2 Sn(SCN),+4H s 5 
Very sol, m H«0. 

Sol.' in alcohol and acetone. (Weinland 
and Barnes, Z. anorg. 1909, 62. 258 ) 


Potassium titanyl sulphocyanide, 

2KSCN, Ti0(SCN) 2 +H 2 0. 

Sol. in cold H 2 0 without immediate de- 
oomp. but slowly decomp, (Rosenheim and 
Cohn, Z. anorg 1901, 28. 169.) 


Potassium vanadium sulphocyanide, 
3KSCN, V(SCN)a+4H 2 0. 

Sol. m H a O. Sol. in alcohol with a green 
color. SI. sol. in ether. (Ciocci, Z, anorg. 
1898, 19. 309.) 

Sol in H a O with decomp ; stable m aq. 
solution in the presence of an excess of KSCN ; 
sol. in alcohol. (Locke, Am. Ch. J. 1898, 20. 
604.) 


Potassium vanadyl sulphocyanide, 
K 2 V0(SCN)<+5H 2 0. 

, Sol. in H 2 0, alcohol, ether, amyl alcohol 
and ethvl acetate (Koppel, Z. anoig, 1903, 


Potassium zinc sulphocyanide, 2KSCN, 
Zn(SCN) 2 +3H s O . 

Easily sol. in alcohol. (Walden, Z. anorg. 
1900, 23. 374.) 

Potassium sulphocyanide mercuric bromide, 
KSCN, HgBr a . 

Very sol. in H 2 0, 

Sol. in alcohol. (Grossmann, B. 1902, 
36. 2945.) 

. 2KSCN, IlgBr,. Very sol. in H s O. Sol. 
m alcohol. (Grossman.) 


Potassium sulphocyanide mercuric iodide, 
2KSCN, Hgls 

Undecomp by solution m oonc alcohol, 
or in KSCN+Aq (Grossmann, Z. anorg. 
1903, 37. 421 ) 

+2H a O Decomp, by HaO. (Philipp, 
Pogg, 1867, 131. 94.) 

Silicon sulphocyanide, Si(SCN)4. 

Decomp, by H 2 0 and alcohol. 

Sol m CS 5 , CHCls and ligroin, (Reynolds, 
Proc Chem. Soc 1906, 22. 17.) 


Silver sulphocyanide, AgSCN. 

1 1. HsO dissolves 1.08X10;° g. mols. 
AgSCN at 25°. (Ktister and Thiel, Z. anorg. 
1902. 33. 139.) 

1 1 H 2 0 dissolves 1.25X10° gram-atoms 
of silver at 26° (Abegg and Cox, Z. phvs. 
Ch. 1903, 46. 11.) 

SI. sol in H 2 0 1 liter of sat. solution at 

19 96° contains 1 37X10° g. (Bottger, 
Z. phys. Ch. 1903, 46. 603.) 

6 4 milligrams are dissolved in 1 liter of 
sat solution at 100°. (Bottger, Z, phys Ch. 
1906, 56.93) 

Solubility product of AgSCN is 0.49 and 
1.10X10-'° mols. per 1. at 18° and 25° re- 
spectively. (Kirschner, Z. phys. Ch. 1912, 
79. 245) 

Solubility in H 2 O = 1.2X10-° g mol per 
liter at 25°. (A. E. Hill, J Am, Chem. Soc. 
1908,30 74.) 

1 1. H s O dissolves 0 00025 g. AgSCN at 
1°. (Whitby, Z. anorg. 1910, 67. 108.) 
Insol. in acids, excepting eonc H 2 S0 4 or 
HNOj. Insol. m dil , sol. in cone. NH4OH+ 
Aq. Sol. in KSCN+Aq Insol. in AgNOs 
or NH<SCN+Aq. Sol. in Hg 2 (NO„) 2 + 
Aq. 

Solubility in KSCN at 25° 



(Helhvig, Z anorg 1900, 25. 184 ) 

Solubility in N/10 KSCN+Aq at 18° =2.6 
XIO °. (Kirschner, Z. phys Ch 1912, 79. 
247.) 

See also KSCN. 

1 1. of a 3-N solution of AgNO s dissolves 
0 432 g AgSCN at 25° Nearly insol. in less 
dil. solution. (Fellwig, Z. anorg, 1900, 26. 
179.) 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790 ) 

Insol. m ethyl acetate. (Hamers, Dissert. 
1906; Naumann, B 1910, 43. 314.) 



Silver strontium sulphocyanide, 2AgSCN 
Sr(SCN) 2 +2H 2 0. 

28^270 ) ln tlle aU '' 1Wells ' ■ Am Ch. J. 1902, 

SUV Zn(SCN) 2 suIpIl0cyailide > 2AgSCN, 
Deoomp. by hot H a O. (Wells ) 


Decomp, by H 2 0. 

Samarium sulphocyanide, Sm(SCN) 3 +6H 2 0 
Very deliquescent. (Cleve.) 

Sodium suiphocyamde, NaSCN. 

Very deliquescent. Very sol in H s O and 
alcohol 

^SoL^in)b e nz°nitnle. (Naumann, B 1914, 

19?9 d 42 m 37“9 t ) hyl a ° etate (NaUmann - B 

Sodlu ^. stannic sulphocyanide, Na 2 Sn(SCN)« 

Very sol. in H s O. Sol. in alcohol and ace- 
62 11 257 ) eiD ^ an d an< ^ Bames, Z. anorg. 1909, 

Sodium vanadium suiphocyamde, 3NaSCN, 
V(SCN) s +12H 2 0. 

Very hygroscopic Sol m H 2 0 and alcohol. 
(Ciooci, Z. anoig, 1898, 19 . 313.) 

Strontium sulphocyanide, Sr(SCN) 2 +3H 2 0. 

Very deliquescent, and sol m H 2 0 and 
alcohol. 

Strontium stannic sulphocyanide, SrSn(SCN) a 

+12H 2 0. 

Sol. m H 2 0, alcohol and acetone. (Wein- 
Iand and Bames, Z. anorg. 1909, 62 . 269.) 

Thallium sulphocyanide, T1SCN. 

SI. sol. m H 2 0. 3 16 g. are contained in 
1 liter of sat. solution at 20°; 3.905 g. at 25°; 
7 269 g. at 39.75°. Insol. in alcohol. (Batt- 
ger, Z phys, Ch. 1903, 46. 603.) 

Titanyl sulphocyanide, TiO(SCN) 2 +2H 2 0 . 
Sol, m odd H 2 0. 

Tin (stannous) sulphocyanide, Sn(SCN) 2 . 
^Sol. in H a O and alcohol. (Classen, J. pr, 96. 

Sol. m cold H 2 0. (Rosenheim, Z. anorg. 
1901, 28 . 168.) 6 

Yttrium sulphocyanide, Y(SCN) a +6H 2 0. 

Not deliquescent. Very sol. m H a O, al- 
cohol, or ether. 


Zinc sulphocyanide, Zn(SCN) 2 . 

Less sol. in H 2 0 and alcohol than most othei 
cyanides. i 


Decomp. by H s O. Sol. in NH.OH+Aq. 

Sulphocyanoplatinic acid. 

See Platinosulphocyanhydric acid. 

Sulphocyanoplatinous acid. 

See Platinososulphocyanhydric acid. 

Sulphohypophosphoric acid. 

Aluminum sulphohypophosphate, Alj(PS,),. 

Unstable in the air. Sol. m H 2 0 with de- 
oomp. (Friedel, C. R. 1894, 119 . 262.) 

Cadmium , Cd 2 P 2 S a . 

I . Partially decomp m moist an-. Decomp. 
r y ?*?' , 001(1 HNO s or alkalis +Aq. (Fer- 
°\ 1S90 > (7) 17. 423, Bull. Soc 1895, 
i ld» lib.) 

| Chromium , Cr 2 P 2 S a . 

Insol m HNOj. Very si. attacked by aqua 
regia. (Ferrand ) 

| Cupric -, Cu 2 P 2 S„ 

Ppt. (Friedel, C. R. 1894, 119 . 262.) 

Iron (ferrous) , Fe 2 P 2 S 0 

a mLxtoe of HNOj 

with IvClOa (Friedel.) 

Lead , Pb 2 P a S t . 

Not decomp. by boiling H 2 0. (Friedel.) 


Mercuric — , IIg 2 P 2 Sj. 

Slowly decomp. by boiling H 2 0, more 
rapidly by KOH+Aq. (Friedel) 

Nickel , NijPiSn. 

Not attacked by boiling H 2 0 or hot or cold 

I Ti Sm‘ mii &T* 

Silver , Ag 4 P 2 S a . 

Ppt. (Friedel, C. R. 1894, 119 . 263.) 

Tin (stannous) hypophosphate , SnPS a . 

Deconip. by boihngH s O. Sol m dil. KOH 
+Aq. (Friedel, C. R. 1894, 119 . 264.) 

j Tin (stannic) — SnP 2 S 6 . 

Easily decomp by boiling H 2 0. Sol in 
diL KOH+Aq. (Friedel) 
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Zinc sulphohypophosphate, Zn 2 PiS6. 

Decomp in moist, air. Insol. in H 2 0. Par- 
tially decomp. by foiling H a O. Violently 
attacked by HNO s , Sol m aqua regia. Not 
attacked by HC1. (Periand, A. ch. 1899, 
(7) 17. 421.) 

Zinc , Zn 2 P 2 Sn. 

Insol. m H 2 0. Partly decomp. by boiling 
H s O Not decomp. by HC1 or HNO s but by 
aqua regia (Ferrand, Bull. Soc. 1896, (3) 13. 
116.) 

Sulphomolybdic acid. 

Ammonium sulphomolybdate, (NH 4 ) 2 MoS 4 . 

Easily sol. in H a O; very bI. sol. in alcohol 
(Berzelius, Pogg. 83. 261 ) 

Ammonium, cupric sulphomolybdate. 

SI. sol. in H 2 0. (Debray, C. R. 96. 1616.) 

Barium sulphomolybdate, BaMoS,. 

More sol. in HsO than BaMojSio. Known 
only in solution. (Berzelius.) 

BaS, 3MoS a =BaMo8Sio. SI. sol. in cold, 
easily sol. in hot H 2 0, Not decomp. by cone, 
oold HNOs+Aq, but more easily by dil. 
HNOs+Aq. (BerzeliuB.) 

Cadmium sulphomolybdate. 

Insol. in H 2 0. (Berzelius ) 

Cesium sulphomolybdate, Cs 2 S, 3MoS 4 + 
7H 2 0. 

As Rb comp (Herschfinkel, Dissert 1907.) 
3 Cs 2 S, 5MoS 4 (Herschfinkel.) 

Calcium sulphomolybdate, CaS, 3MoSj. 

Sol, in HjO. (Berzelius.) 

CaMoS 4 More sol. in H a O than CaS. 
3MoSj. Known only m solution. (Berzelius.) 

Cerium sulphomolybdate. 

Precipitate. (Berzehus.) 

Cobalt sulphomolybdate, C0M0S4. 

Sol. in K 2 MoS 4 +Aq. (Berzelius.) 

Cupric sulphomolybdate. 

(Debray, C. R. 96. 1616.) 

Ferrous sulphomolybdate, FeMoS,. 

Sol. in HjO. (Berzehus.) 

Ferric sulphomolybdate, Fej(MoS 4 )j. 

Sol. in K 2 MoS 4 +Aq. 

Lead sulphomolybdate. 

Ppt. (Berzelius.) 


Lithium sulphomolybdate. 

Not deliquescent, but very easily sol in 
H 2 0. (Berzelius.) 

Magnesium sulphomolybdate, MgMoS 4 . 

Sol. in IC 2 MoS 4 +Aq (Berzelius ) 

Manganous sulphomolybdate, MnMoS 4 . 

Sol m H 2 0. (Berzelius.) 

Mercurous sulphomolybdate, Hg 2 MoS 4 (?). 
Ppt 

Mercuric sulphomolybdate, HgMoS 4 . 

Insol. in K 2 MoS 4 +Aq. 

Nickel sulphomolybdate, N1M0S4. 

Sol. m K 2 Mo0 4 -(-Aq. (Berzelius.) 

Potassium sulphomolybdate, basic, KsMosSs. 

Easily sol. in H 2 0. Insol in alcohol and 
ether. (Kruss, B. 16. 2060.) 

Potassium sulphomolybdate, K 2 MoS 4 . 

Sol, m H 2 0, from which it is prooipitated 
by alcohol, (Berzelius ) 

Rubidium sulphomolybdate, 3Rb 2 S, 8MoS s + 
30H 2 O 

Veiy si. sol. m H 2 0, Sol. by addition of 
NH t . (Herschfinkel, Disseit. 1907.) 

6Rb s S, 6MoS„. (Herschfinkel ) 

Silver sulphomolybdate, Ag 2 MoS 4 , 

Ppt. 

Sodium sulphomolybdate, Na 2 MoS 4 . 

Sol. in H 2 0, and not precipitated by al- 
cohol from aqueous solution, (Berzehus.) 

Strontium sulphomolybdates. 

Exactly analogous to the Ba salts, which 
see (Berzelius.) 

Zinc sulphomolybdate. 

Ppt. Insol. m H a O. (Berzelius.) 

Monosulphomolybdic acid.] 

Sodium moMsulphomolybdate, Na a Mo0 3 S. 

Rather hygroscopic. Sol. m H 2 0; forms 
deep blue solution with H 2 S0 4 . Sol. in 
HC 2 Hj0 2 + Aq. (Kruss, A 226. 1.) 

Disulphomolybdic acid. 

Ammonium disulphomolybdate, 
(NH 4 ) 2 Mo0 2 S 2 , 

SI. sol. in cold, easily in hot H 2 0. Insol. 
m sat. NH 4 C1+Aq and absolute alcohol. 

Aqueous solution is decomp by boiling. 
(Bodenstab, J. pr. 78. 186.) 
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Potassium disulphomolybdate, K 2 MoO a S a . 

Very sol. m H a O and alcohol. Sol. in 
HCjBLiOj+Aq (Kruss, B. 16. 2046.) 

Tn'sulphomolybdic acid. 

Ammonium hydrogen insulphopynanolyb- 
date, NH<HMo s 0 4 Sj. 

Precipitate. Insol. in alcohol or CS2. 
(Krhss, B 16. 2047.) 

Potassium hydrogen in'sulphoppromolybdate, 
KHMo a O<S a . 

Very eaaly sol. in H a O. (Krilss, B. 16. 
2048.) 


Lithium persulphomolybdate. 

SI. sol. in cold, easily sol. in hot HaO. 
(Berzelius.) 

Magnesium — ■ — . 

Insol. preoipitate. (Berzelius.) 

Nickel . 

Ppt. Sol. in K 2 MoS{+Aq, from whioh it 
separates m 24 hours (Berzelius.) 

Potassium , K a MoS 5 . 

Almost insol. in cold, more sol. in hot H a O. 
Insol. m cold KOH+Aq. (Berzelius.) 


Sodium hydrogen Insulphoppromolybdate, 
NaHMoASj 

Precipitate, Much more sol. in H a O than 
the NH< compound. (Krilss, B. 16. 2047.) 

Potassium sulphomolybdate, K 8 MoiSjO». 

Sol in H a O, HCaHjOj, and H a SO<. (Kruss, 
B. 17. 1771.) 

Psnfasulphomolybdic acid. 


Potassium hydrogen , KHMoSs. 

Sol. in HjO. (Krtiss.) 

Sodium ■, Na^MoSt. 

SI. sol in cold, easily in hot HjO. 
zelius.) 

Sodium hydrogen , NaHMoSj. 

(Krilss.) 


(Ber- 


Potassium peniasulphomolybdate, KM 0 S 5 . 

Sol. in warm HaO (Hofmann, Z. anorg. 
1896, 12. 62.) 


Persulphomolybdic acid, HMoSt. 

Sol m H a O. (Hofmann, Z. anorg. 1896, 
12. 59.) 


Pen sulphomolyb die acid, H s MoS t . 

Precipitate. Insol. in H a O, alcohol, ether, 
CS a , and acetic acid. 

Decomp, slowly by hot H a SO<. Sol. in 
warm KOH+Aq, and cold K a S+Aq. Not 
attacked by cold KSH+Aq, but dissolves 
on warming. (Kruss, B. 17. 1773.) 


Ammonium persulphomolybdate 
(NH 4 ) a MoS 5 . 

Very si sol. in cold, more 
H a O. Insol in NH 4 OH+Aq. 


easily m hot 
(Berzelius.) 


Ammonium , NH 4 MoS a +H 2 0. 

SI. sol. m H a O and in alcohol with decomp. 
(Hofmann.) 

Cmsium , CsMoS« 

Almost insol. in HaO, (Hofmann.) 

Potassium - — , KMoS«. 

Sol. in HaO. (Hofmann,) 

Thallium -, TIMoS,. 

Insol. m HaO. (Hofmann.) 


Barium , BaMoSj. 

Insol. m boiling H a O or dil HCl+Aq. 
(Berzelius.) 

Calcium , 

Difficultly sol. in HaO. (Berzelius.) 

Cerium . 

Precipitate. (Berzelius.) 

Ferrous . 

Insol. in Fe salts +Aq, but sol. in K s MoS«+ 
Aq. (Berzelius.) 

Ferric . 

Ppt. 


Sulphonosmic acid. 

Potassium sulphonosmate, 

7K s O, 40s0j, 10 SO s . 

Sol. in HaO. (Rosenheim, Z, anorg. 1899, 
21. 127.) 

+3H a O. Sol. in H a O, (Rosenheim.) 
+7HaO Easily sol. in HaO; decomp, in 
aq. solution at 70 s . (Rosenheim.) 

llKjO, 40s0„, 14SOa+7H a O. Sol.inHaO. 
(Rosenheim.) 

Sodium sulphonosmate, 

3Na a O, OsO,, 4SOa+6HjO. 

Easily sol. in II a O; decomp, in aq solution,. 
1 (Rosenheim.) 



SULPHOPALLADIC ACID 


Sulphopalladic acid. 

Potassium paUadiouf sulphopalladate, K 2 S, 
Pd 2 S, PdS 2 =K 2 Pd a S 4 . 

Insol. in H 2 0. Moderately cone. HCl+Aq 
dissolves out K without evolution of H 2 S. 
(Schneider, Pogg. 141. 626.) 


Cadmium sulphophosphate, Cd 3 (PS 4 ) 2 . 

Insol in H 2 0, alcohol, ether, benzene, 
CS 2 , and HC 2 H s 0 2 . Deoomp by hot HC1+ 
Aq Very si attacked by dil H 2 S0 4 +Aq. 
Slowly sol m hot HNOs. rapidly in aqua regia 
or hot cone. H 2 S04 (Glatzel, Z. anorg 4. 
186.) 


Silver sulphopalladate, Ag 2 PdS 2 . 

(Schneider.) 

Silver palladlous sulphopalladate, Ag 2 S, 
Pd 2 S, PdS 2 =Ag 2 Pd 8 S4. 

Extraordinarily stable. (Schneider.) 

Sodium sulphopalladate, Na 2 PdS>, 

Slowly sol. m H a O. Insol. in alcohol. 
(Schneider, Pogg. 141. 520.) 

Sulphophosphide of M. 

See M phosphosulphide. 

Sulphophosphamic acid, PS^^ s (?)- 
See Thiophosphamic acid. 

Sulphophosphodiamic acid, PS(j^^(?). 
See Thiophosphodiamic acid. 

Sulphophospho Inamide, PS(NH 2 ) 3 
See Thiophosphoryl inamide. 

Sulphophosphoric acid, H,PS0 3 
See Thiophosphoric acid. 

H 8 PS 4 . Known only in its salts. 

Ammonium sulphophosphate, (NH 4 ) 2 PS4. 

Stable in the air. (Ephraim, B. 1911, 
44. 3408.) 


Cuprous sulphophosphate, Cu 3 PS 4 . 

Insol in H 2 0, alcohol, etc.; also in HC1 or 
dil. HjSC^+Aq. Deeomp by HNO«, aqua 
regia, etc!, not by KOH or NaOH+Aq. 
(Glatzel ) 

Ferrous sulphophosphate, Fe 3 (PS4) 2 . 

Insol. in H 2 0, alcohol, ether, etc.; insol. in 
HC1 or hot dil. H 2 S0 4 +Aq Decomp, by 
HNO«, aqua regia, or cone H.SO4. Not 
attacked by KOH or NHAH+Aq. (Glat- 
zel.) 

Lead sulphophosphate, Pb 3 (PS 4 ) 2 
Insol. m H 2 0, alcohol, etc. Deoomp by 
warm HCl+Aq, cone. HNO s +Aq; not at- 
tacked by NH 4 OH+Aq; si. deoomp. by KOH 
+Aq. (Glatzel.) 

Manganous sulphophosphate, Mn 3 (PS 4 ) 2 . 

Insol in H 2 0, alcohol, ether, benzene, CS 2l 
or HC 2 H 3 0 2 , Not attacked by HCl+Aq. 
Sol. in HNOs or aqua regia, with separation 
of S. Not attacked by dal H 2 S04+Aq. 
(Glatzel, Z. anorg 4. 186.) 

Mercuric sulphophosphate, Hg 3 (PS 4 ) 2 
Insol in H 2 0, alcohol, etc,; also in HC1, 
dil. HNOj, or H 2 S04+Aq. Not attacked by 
oonc. HN0 3 or aqua regia; easily sol in 
HNO,+Br 2 +Aq. (Glatzel.) 


Antimony sulphophosphate, SbPS*. 

Insol. in H 2 0, alcohol, ether, CS 3 , HC1+ 
Aq, dil. H 2 S04+Aq, OH,, or HC 2 H„0 2 . 
Decomp, by boihng with done. HN0 3 +Aq, 
H 2 S04, aqua regia, KOH, NaOH or NH4OH 
+Aq. * (Glatzel, B. 24. 3886.) 


Nickel sulphophosphate, Ni 3 (PS 4 ) 2 . 

As the ferrous salt. (Glatzel.) 

Potassium sulphophosphate, K 8 PS 4 +H 2 0 
Easily sol in H 2 0. (Ephraim, B. 1011, 44. 
3407 ) 


Arsenic sulphophosphate, AsPS 4 . 

Insol. in H 2 0, alcohol, HCl+Aq, etc. De 
comn. by warm HN0 3 , aqua regia, di 
H 2 S&4; also sol in KOH or NH 4 OH+Ac 
(Glatzel, Z. anorg. 4. 186.) 


Barium sulphophosphate, Ba 3 (PS4) 2 +a:H 2 0. 
(Ephraim, B. 1911, 44. 3409.) 


Bismuth sulphophosphate, BiPS4. 

Insol. in HjO. alcohol, ether, CS 2 , benzene, 
HCjHjOj, or dil. H 2 S04+Aq, Decomp, by 
boiling HCl+Aq, oonc HjSCL, HNO,, or 
aqua regia; also by NaOH, KOH, or NH4OH 
+Aq. (Glatzel, Z. anorg. 4. 186.) 


Silver sulphophosphate, Ag 8 PS 4 . 

Insol m H 2 0, alcohol, eto .; also m HC1, 
HNOs, or dil. H 2 S0 4 +Aq, Decomp by 
oono. &SO4, and aqua regia. (Glatzel ) 

Sodium sulphophosphate, Na 3 PS 4 +8H 2 0. 
Deoomp. by H 2 0. 

Sol. m Na 2 S+Aq. (Glatzel, Z anorg, 
1905, 44. 65 ) 


Thallous sulphophosphate, T1 8 PS 4 . 




SULPHOPHOSPHITE, SILVER 


Tin (stannous) sulphophosphate, Sn a (PS 4 ) 2 
Insoh m HaO, alcohol, etc. Insol. in dil. 
H2SO4 or HCl+Aq. Deoomp. by HNO a + 
Aq, aqua regia, NH 4 OH, or KOH+Aq. 
(Glatzel ) 


Zinc sulphophosphate, Zn a (PS 4 ) 2 . 

Insol in H 2 0, alcohol, ether, etc. Sol. _ 
HCl+Aq or dil. H 2 SOi+Aq. Easily at- 
tacked by KOH+Aq; si. deoomp by NH 4 OH 
-j-Aq. (Glatzel.) 


Sulpbopi/rophosphoric acid. 

Aluminum sulphopyrophosphate, Al a P 2 S?. 
Decomp m moist aw 
Violently decomp, by H 2 0 or acids. (Fer- 
rand, A eh. 1899, (7) 429.) 

Cadmium , Cd 2 P a S 7 . 

Decomp, in moist an 1 . 

Not attacked by cold acids. (Ferrand ) 


Chromium ■, Cr 2 P 2 S7. 

Decomp, in moist air. 

Not readily attacked by acids. (Ferrand.) 


Violently attacked by cold HNO s . (Fer- 
rand ) 

Sulphophosphorous acid, 

II 3 PS0 2 =SPOH(7). 

OH 

See Thlophosphorous acid. 

H3PS3 Known only in its salts. 

Aluminum sulphophosphite, Al a (PS a ) 2 
Very unstable. 

Decomp, in the ah - . (Ferrand, C. R. 1896, 
122. 622.) 

Barium sulphophosphite, Baj(PS 3 ) 2 +.rH 2 0. 
Sol. in dil, acids. 

Insol in alcohol (Ephraim, B. 1911, 44. 
3412 ) 

Chromous sulphophosphite, Cr a (PS a ) 2 . 

Easily attacked by hot cone. HNOs or 
aqua regia 

Deoomp by boiling NaOH+Aq, (Fer- 
rand, A cli. 1899, (7) 17. 419 ) 

Quite stable in moist air, very slowly at- 
tacked by acids (Ferrand, C. R. 1896, 122. 


Cuprous , Cu 4 P 2 S 7 . 

Not attacked by cold H 2 S0 4 or boiling 
HC1. (Ferrand ) 

Sol. in hot cono HN0 3 . (Ferrand.) 

Sol in alkalies, and in all acids except FC1. 
(Ferrand, C. R. 1896, 122. 886.) 

Ferrous , Fe 2 P 2 S? 

Insol. in cold acids. 

SI. attacked by boiling HC1 or hot KOH+ 

teoomp. by fused KOH. (Ferrand, A. 
oh. 1899, (7) 17. 410.) 


Lead , Pb 2 P 2 S r . 

Not attacked by cold HNOa. (Ferrand,)' 


Mercurous , Hg 4 P 2 S7. 

Decomp, by moist air or hot HNOj. (Fer- 
rand ) 

Almost msol. in acids; decomp, by H 2 0 
and moist air. (Ferrand, C R. 1896, 122. 


Nickel , Ni 2 P 2 S7. 

Decomp by H 2 0 and by cono. HNO a at 
150° m a sealed tube, (Ferrand, A ch. 
1899, (7) 17. 418.) 

Silver , Ag 4 P 2 S7, 

Not deeomp. by H 2 0. 

Decomp by aqua regia. 

Not attacked by HNO a , (Ferrand.) 

Zinc , Zn 2 P 2 S 7 . 

Decomp, m moist air. 

Decomp, by H 2 0. 


622) 

Cuprous sulphophosphite, Cu a PS a . 

Not attacked by II 2 0 or hot cone. HC1. 

SI attacked by cold fuming HNO a 
Violently attacked by HNO a , aqua regia 
and boiling cone H 2 S0 4 
Not attacked by boiling NaOH+Aq. 
(Ferrand, A. ch. 1899, (7) 17. 398.) 

Fairly stable, deeomp by damp aw. (Fer- 
rand, C. R. 1896, 122. 621 ) 


Iron (ferrous) sulphophosphite, Fo a (PS 8 ) 2 . 

Verv stable and lesists the action of alkalies 
and acids. (Ferrand, C R 1896. 122. 622.) 
Insol m cold acids or hot NCl. 

Sol. in hot fuming HNO a 
Tnsnl m hot 40% KOH+Aq (Ferrand, 
A. ch 1899, (7) 17. 412.) 

Mercuric sulphophosphite, Hg a (PS 3 ) 2 . 
Deoomp. in moist air. 

Not attacked by cold HNO a Deeomp. 
by hot HNO a (Ferrand.) 

Unstable in the aw 

Very slowly attacked by acids. (Ferrand, 
C. R. 1896, 122. 622.) 

Nickel sulphophosphite, Ni a (PS a ) 2 . 

Unstable m the an-. 

Attacked slowly by HNO a . (Ferrand.) 


Silver sulphophosphite, Ag a PS a . 

Insol. m most reagents. (Ferrand, C. R. 
1896, 122. 622.) 

Not deeomp. by H a O. 

Not easily attacked by acids. (Ferrand, 
A. ch. 1899, (7) 17. 414) 



SULPHOPHOSFHITE, SODIUM 


Sodium sulphophosphite, Na 3 PS 3 +a;H20. 

Very sol. m H a O, probably with decomp. 
(Ephraim, B. 1911, 44, 3410 ) 


Sulphoplatinous acid, H 2 PtS» 

Known only in solution in H 2 0, which 
soon decomposes. (Schnoider, J. pr. (2) 
48. 434.) 


Zinc sulphophosphite, Zn 3 (PS 3 )j. 

Decomp, in moist air 
SI attacked by II 2 0. 

Decomp, by HN0 3 . (Feirand, A. ch. 
1899, (7) 17. 422.) 

Very unstable in the air, and attacked 
violently by acids. (Ferrand, C. K. 1896, 
122. 622.) 


Sulphoplatinic acid, H 3 Pt 4 S 3 . 

Insol. in H 2 0, but decomp, on air. 
(Schneider, Pogg. 138. 604.) 

HiPtjSo Insol. in H a O, but decomp, 
very rapidly on air. (Schneider.) 

Copper sulphoplatinate, 2CuS, 2PtS, PtSj. 

Insol. in H s O. HG1, HN0 3 , or aqua legia 
dissolve out part of the Cu (Schneider, 
Pogg. 139. 661.) 


Sodium sulphoplatinite, Na 2 PtS 2 . 

Sol. in H2O with decomp. (Schneider, J. 
pr (2) 48. 420 ) 

H 4 Na 2 (PlS 2 ) 3 . Sol in H 2 0, from whioh it 
is pptd, by alcohol. (Schneider.) 

Sulphoselenantimonous acid. 

See Selenosulphantimonous acid. 

Sulphoselenarsenic acid. 

See Selenosulpharsenic acid. 

Sulphoselenostannic acid. 

See Selenosulphostannic acid. 

Sulphoselenoxyarsenic acid. 

See Selenosulphoxyarsenic acid. 


Lead sulphoplatinate, 2PbS, 2PtS, PtS 2 . 

Insol, in hot or cold H2O or HCI+Aq, 
HNOs+Aq dissolves out Pb partly; aqua 
regia dissolves completely with difficulty. 
(Schneider, Pogg. 139. 662.) 

Mercuric sulphoplatinate chloride, 2HgS, 
2PtS|, PtS 2 , 2HgCl 2 

Insol. m ZI a O; not attacked by HCI+Aq, 
and only partially sol, in boiling aqua regia. 
(Schneider.) 

Potassium sulphoplatinate, K 2 Pt 4 S e . 

Insol. in H 2 0. HCI+Aq dissolves out K 
without evolution of H 2 S, 

Composition its potassium platinous sul- 
phoplatinate, K a S, 3PtS, PtSj. (Schneider, 
Pogg. 138. 004.) 

K 2 PtS 2 . 

Silver" sulphoplatinate, 2Ag 2 S, 2PtS, PtS 2 
Insol. m HjO or HCI+Aq. HNO.+Aq 
dissolves out Ag on warming. Aqua regia 
decomp, with formation of AgCl. (Schnei- 
der, Pogg. 138. 664.) 


Sulphoselenyl chloride, SSeO a Cl 4 
Deliquescent; decomposed by H a O , (Claus- 
mtzer, B 11. 2007.) 

Mefasulphosilicic acid. 

Sodium metasulphosilicate, Na 2 SiS 3 . 

Decomp, by HjO. (Hempel, Z. anorg. 
1900, 23. 41.) 


Sulphostannic acid, H 2 SnS a . 

Ppt (KUhn, A 84. 110,) 

Does not exist. (Storch, W. A. 
2b. 236 ) 


[Ammonium sulphostannate, (NH 4 ) 2 S, 
3SnS 2 +6H 2 0. 

1 Easily sol. in H 2 0, and easily dooomp. 
(Ditte, C. R. 96. 641.) 

(NH 4 ) 2 SnS„+3H 2 0, and +7H 2 0. De- 
comp. by aoxd. (Stanek, Z. anorg. 1898, 17. 


Barium sulphostannate, BaSnS 3 +8H 2 0. 
Sol. in cold H a O. (Ditte, C. R. 96. 641.) 


Sodium sulphoplatinate, Na ( Pt t S,=2Na 2 S, 
2PtS, PtS 2 . 

Deoomp. by hot H 2 0, with residue of 
PtS 2 . (Schneider,) 

Na 2 Pt„Sa =Na a S, PtS, 2PtS a . Insol. in 
H a O. (Schneider, J. pr. (2) 48. 418.) 


Calcium sulphostannate, 2CaS, SnS 2 +14H 2 0. 
Sol. in H a O. (Ditte, C. R. 96. 641.) 

TVrfraplatinous sulphostannate, 4PtS, SnS 2 . 

Not decomp, by acids. (Schneider, J. pr. 
(2) 7. 214.) 


Thallium sulphoplatinate, 2Tl s S, 2PtS, PtS*. 

Insol, in cold H a O. Dil. 'acids dissolve out 
all the thallium. (Schneider, Pogg. 138. 


Platinum potassium sulphostannate, 3PtS, 
K 2 S, SnS 2 . 

Insol. in cold H 2 0. Dil, HC1 or HC 2 H,O a 
+Aq dissolves out all the potassium. (Sch- 
neider, Pogg 136. 109.) 



SULPHOSTANNATE, PLATINUM SODIUM 


Platinum sodium sulphostannate, 3PtS, 
Na 2 S, SnSj. 

Insol in cold H 2 0. (Schneider, Pogg. 136. 
109) 


Potassium sulphostannate, Iv 2 SnS 8 . 

Sol in H 2 0. (Kiihn, A. 84. 110 ) 

+3H a O. (Ditte, C R. 96. 041.) 
K 4 SnS 4 +4H 2 0. Sol. m II 2 0 pptd by 
aloohol. (Weinland, Z anorg, 1898, 17. 419.) 


Cobalt sulphotellurite, CojTeSs. 
Ppt 

Copper , CuaTeSt.'* 

Ppt. 

Ferrous . 

Ppt. 


Ferric . 


Sodium sulphostannate, Na 2 SnS a +2H 2 0. 

SI. sol. in H 2 0. (Kiihn, A. 84. 110 ) 
+3H 2 0 (Ditte, C R. 96. 641 ) 

-j-7H 2 0. Sol m H 2 0. (Horing, Zeitsch. 
Phaim. 1861. 120.) 

Na 4 SnS 4 +12H 2 0. Melts in crystal H s O on 
heating Very sol. in H 2 0. (Kiihn.) 


Ppt. 


Lead . 

Ppt. 

Lithium . 

Sol. m H 2 0. 


Strontium sulphostannate, SrSnS 3 +12H 2 0 
Sol m H 2 0. (Ditte, C. R. 96. 641.) 

Thallium sulphostannate, Tl 4 SnS 4 . 

Ppt. Piaotically insol. in H 2 0 (Hawley, 
J. Am. Chem Soc 1907, 29. 1011.) • 


Magnesium . 

Sol. m H 2 0 and alcohol. 

Manganous . 

Ppt. 


Zh'sulphopersulphuric acid. 

Sodium disulphopersulphate, Na 2 S 4 0 8 . 

Sol. in H 2 0. Cryst. m cold with 2H 2 0. 
(Vilhers, C R 106. 851, 1354 ) 

Contains 4H more and is sodium tetra- 
thionate, NaS 4 O c , 2H 2 0. (Vilhers, C R 
108. 402 ) 

Sulphotelluric acid. 

Mercurous sulphotellurate, 3Hg 2 S, TeS 2 . 

Ppt. 

Mercuric , 3HgS, TeS 2 . 

Ppt. (Berzelius) 

Potassium , Ii 2 TeS 4 . 

Sol. m H 2 0. (Oppenheim, J. pr 71. 279.) 

Sodium •. 

Sol. in H 2 0. (Oppenheim.) 
Sulphotellurous acid. 


Potassium , 3K 2 S, TeS 2 

Sol. m HjO 

Silver , 3Ag 2 S, TeS 2 . 

(Berzehus.) 

Sodium . 

Sol. m H 2 0 

Strontium . 

Sol. m H 2 0. 

Zinc ■, 3ZnS, TeS 2 . 

Ppt. (Berzelius.) 

Sulphotungstic acid. 

Ammonium sulphotungstate, (NH 4 ) 2 WS 4 
Very dehquescent. Easily sol in H 2 0, and 
still more easily va NH 4 OH+Aq. (Corleis, 
A. 232. 244.) 

More sol. inpure H 2 0 than in H 2 0 acidified 
with HC1. Decomp, slowly on air. (Ber- 
zelius.) 


Ammonium sulphotellurite, 3(NH 4 ) 2 S, TeS 2 Barium . 

Deeomp. on air. Sol. in HjO. Sol. in BaS+Aq. 


Barium . 

Very slowly sol. in HsO. 


Cadmium , CdWS 4 . 

Ppt. (Berzelius.) 


Calcium , . 

Somewhat sol. in H 2 0. 


Calcium ■. 

Sol. in H 2 0 and alcohol (Berzelius.) 


Cerium . 

Insol ppt. 


Cobalt ■, CoWS 4 . 

I SI. sol. m H s O. 



SULPHOTUNGSTATE, COPPER 


Cop|>er sulphotungstate, CuWS 4 . 

Ppt. 

Glucinium , GIW?j 4 . 

Sol m HjO(?). 

Ferrous , FeWSj. 

Sol m HoO. 

Ferric . 

Ppt. 

lead , PbWS 4 . 

Ppt. (Berzelius.) 

Magnesium , MgWS 4 . 

Easily sol m H a O or alcohol. 

Manganous •, MnWS 4 . 

Sol. m HaO. (Berzelius.) 

Mercurous . 

Ppt (Berzelius ) 

Mercuric , HgWSi. 

Ppt (Berzelius.) 

Nickel , NiWS 4 . 

Ppt. (Berzelius ) 

Potassium , K 2 WS 4 . 

Sol. m H 2 0 Alcohol precipitates from 
aqueous solutions, but is not entirely insol 
in alcohol (Berzelius.) 

Very sol, in H a O. (Corleis, A 232. 264 ) 


Zinc sulphotungstate, ZnWS 4 . 

Sol m H s O with subsequent pptn (Ber- 
zelius.) 

Monosulphotungstic acid. 

Potassium »io«osulphotungstate, 

KAYOS + HaO. 

Deliquescent in moist an. Very sol. in 
H«0. (Corleis, A. 232. 244.) 

Disulphotungstic acid. 

Ammonium disulphotungstate, (NH 4 ) 2 W0 2 S 2 . 
Sol in H a O and alcohol (Berzehus.) 
Decomp easily when moist (Corleis, A. 
232. 264 ) 

7'risulphotungstic acid. 

Potassium tnsulphotungstate, K 2 WOS 3 + 
H 2 0 

Hygroscopic Effloresces on dry air and 
easily decomposed. Easily sol. in H a O (Cor- 
leis, A. 232. 244.) 

Sulphovanadic acid, V 2 0 6 , 3S0 5 +3H 2 0. 

See Vanadiosulphunc acid, and Sulphate, 
vanadium. 

Sulphovanadates. 

Alkah sulphovanadates are sol. m H 2 0 
Ca, Si, and Ba sulphovanadates are si. sol. m 
H 2 0, and all other sulphovanadates are msol, 
m H 2 0 (Berzehus.) 


Potassium nitrate, K 2 WS 4) ICNO s . 

Very sol. in cold or hot H a O, from which 
it is precipitated by alcohol. (Berzelius) 

Potassium tungstate, K 2 W0 2 S 2 = 

K 2 WS 4 , Iv 2 W0 4 . 

Easily sol. in H 2 0, Not precipitated by 
alcohol. (Berzehus.) 

Is potassium /n'sulphotungstate, KAVOSj, 
wluoh see (Corleis, A. 232. 244.) 

Silver , Ag 2 WS 4 . 

Ppt. (Berzelius ) 

Sodium ■, Na 2 WS 4 . 

Very sol in H 2 0; less sol. in alcohol. (Ber- 
zehus.) 

Very deliquescent (Corleis, A. 232. 264.) 
Strontium — ■ — , 

Sol. in H 2 0, apd in SrS+Aq. 

Stannous , SnWS 4 . 

Ppt. (Berzelius.) 

Stannic , SnWSs. 

Ppt. (Berzehus.) 


Ammonium sulphovanadate, (NH 4 ) 3 VS 4 
Easily sol. m H a O. Very si sol m cone. 
NH 4 SH+Aa. Insol. m ether, CS 2 , or CHC1„. 
(Krttss and Ohnmais, A. 263. 46.) 

See also Sulphoxyvanadic acid. 


Sodium penfasulphopyi ovanadate, Na 4 V 2 0 2 S 3 . 

Hydroscopic; sol. in H a O with rapid de- 
comp. (Locke, Am. Ch. J. 1898, 20. 376.) 


Sulphoxyantimonic acid. 


Potassium sulphoxyantimonate, K 2 HSbO a S 2 
+2H a O. 

Sol. m hot, less sol m cold H 2 0. Decomp, 
by cold H a O. (Wemland and Gutmann, Z. 
anorg. 1898, 17. 414.) 

Sulphoxyarsemc acid, H 3 As0 3 S. 

Known only in aqueous solution. (McCay, 
Am. Ch. J. 10. 4690 


Ammonium morcosulphoxyarsenate, 
(NH 4 ) 3 AbS0 8 +3H s 0. 

Decomp, in the an: sol in H a O, decomp, on 
boiling. (Wemland, B. 1896, 29. 1009.) 



SULPHOXY ARSENATE, SODIUM STRONTIUM 


S93 

Very sol. in H 2 0; insol. in alcohol: decomp Sodium moraosulphoxyarsenate, Na 8 AsS0 8 + 
in aq. solution and also in the air (Weinland, 12H 2 0. 


h, anorg. lay/, 14. od ) 

Decomp m the air. (McLauchlan, B 
1901, 34. 2166.) 

Ammonium hydrogen monosulphoxyarsenate. 
(NEWsHAsSOa. 

Ppt. (McLauchlan, B 1901, 34. 2168.) 

Barium woiiosulphoxyarsenate, BaHAs0 3 + 
IOHjO. 

(Preis, A 267. 184 ) 

Ba s (AsS0a)2+6H 2 0. Ppt. (Weinland, Z. 
anorg. 1897, 14. 64 ) 

Barium disulphoxyarsenate, Ba 8 (AsS 2 0 2 ) 2 -|- 
4H 2 0. 

Ppt. (Preis, A. 267. 186 ) 

+6H 2 0 (Weinland and Rumpf, Z. anorg 
1897, 14. 64.) 

Barium potassium tnsulphoxy arsenate, 
KBaAsS,0+7H,0. 

Ppt (McCay, Z, anorg. 1904, 41. 469.) 

Barium sodium monosulphoxyarsenate, 

BaN aAsSO 8 -f 9H 2 0 . 

Ppt. (Weinland, Z. anorg. 1897, 14. 66 ) 

Barium sodium sulphoxyarsenate, 
Ba7Na 2 As60 2 Si4+12H 2 0, 
(McCayandPoster,Z. anorg. 1904, 41. 467.) 

Calcium Oisulphoxy arsenate, Ca 3 (AsS 3 0) 2 + 
20H 2 O. 

Ppt. (McCay and Foster, Z. anorg. 1904, 
41. 463.) 

Potassium monosulphoxyarsenate, KtAsSO t . 
^Hydroscopic (Weinland, B. 1896, 29. 

Sol. in cone, KOH+Aq, free from carbon-, 
ate: very hydroscopio. (Weinland, Z. anorg 
1897, 14. 61 ) 

Potassium hydrogen monosulphoxyarsenate, 
K 2 HAsS0 8 +2 J^HjO 

Very hygroscopic. (Weinland and Rumpf, 
Z. anorg. 1897, 14. 69.) 

KH 2 AsS 0 5 . Sol m H 2 0; solution slowly 
deoomp on standing. (MeCay, Am. Ch J. 
10. 459.) 

Formula given by Bouquet and Cloez (A. 
oh. (3) 13. 44) is K 2 HiAs 2 SsO s . 

Potassium disulphoxyarsenate, K 3 AsS 2 0 2 + 
lOHsO. 

Very hydroscopic; decomp, by H a O. 
(Weinland, Z. anorg. 1897, 14. 63.) 

Potassium fnsulphoxyarsenate, K,AsS»0+ 
7HsO. 

Yellow oil which oryst. at — 20° (McCay 
and Foster, Z anorg. 1904, 41. 468 ) 


Easily sol. in H 2 0. »{Preis, A. 267. 180.) 
(McLaughlan, B 1901, 34. 2170 ) 

Sol. in H 2 0. (Weinland, B. 1800, 29. 1009.) 
SI efflorescent Insol in alcohol. (McCay, 
Z. anorg. 1902, 29. 42 ) 

Sol. m NaOH-hAq; decomp, by boiling 
with cone. NaOH (Weinland, Z. anorg. 
1897, 14. 49.) 

Sodium hydrogen monosulphoxyarsenate, 
NaH 2 AsS0 3 

Decomp, by H 2 0 ; insol. in alcohol. (Wein- 
land, Z. anorg. 1897, 14. 58.) 

Na 2 HAsS0j+SH 2 0, Easily sol. in H 2 0. 
(Preis.) 


Sodium disulphoxyarsenate, Na 8 AsS 2 0 2 + 
10H 2 O. 

Easily sol. in H 2 0. (Preis.) 

Sol. in H 2 0; pptd. by alcohol. (McCay, B. 
1899, 32. 2472 ) 

Not decomp, by boiling NaOH+Aq. 
(Weinland, Z. anorg. 1897, 14. 62.) 

Insol. m alcohol (McCay, Z. anorg. 1900, 
26.461.) 

+11H 2 0. (McLaughlan, B. 1901, 34. 
2170.) 

Insol. in alcohol. (McCay, Z. anorg. 1902, 
29.46.) 


Sodium frisulphoxy arsenate, Na 8 AsS 8 0+ 
11H 2 0. 

Deoomp. by H 2 0. (McCay and Foster, 
Z. anorg. 1904, 41. 454 ) 

Sodium (nsulphoxydiarsenate, As 2 O a S a , 
3Na 2 0+24H 2 0. 

Easily sol. in H 2 0. (Geuther, A. 240, 208.) 
, 2As 2 0 2 Sj, Na 2 0+7H„0, Sol. in H 2 0. 
(NilBon, J. pr. (2) 14. 14.) 

Correct composition is NasAs l gS 2 <07+ 
30H 2 O. (Preis) 


Sodium sulphoxyarsenate, Na s Asi 8 S 2 40 7+ 
30H 2 O=4Na 2 O, 6As 2 S 2 , 3As 2 S 4 0+ 

30H 2 O. 

Deoomp. by H 2 0. Sol in NHjOH or KOH 
+Aq. (Preis, A. 267. 187.) 

=Sodium oxyWsulpharsenate of Nilson. 


Sodium pcn/asulphoxy/etrarsenate, 
Nai 2 As 4 S t 0n+48H 2 0. 

Less sol. m H 2 0 than other sulphoxy- 
arsenates (Preis ) 

Sodium strontium (nsulphoxyarsenate, 
NaSrAsS 8 O+10H 2 O. 

Unstable. (MeCay and Foster, Z. anorg. 
1904, 41. 462.) 



SULPHOXYAZOTIC ACID 


Tnsulphoxyazotic acid, ON(SO«H)« 
Known only in ita salts. (Clans. A , 168. 
52 and 104.) 

Has the formula (S0 3 H) 3 N<q>Is (S0 3 H) 3 . 
(Raschig, A. 241. 101.) 

Potassium Insulphoxyazotate, 0N(S0 3 K) 3 + 
H a O = (SO,K) a N<®>N(SO»K), 

Easily sol, in H 2 0 without decomp , even 
on boihng. (Claus, A. 167. 210.) 

Sulphoxyphosphorous acid, 

H 

H,PS 2 0 =OPSH (?). 

SH 

See Thiophosphorous acid. 
Sulphoxyvanadic acid. 

Ammonium uvro/ie.msulphoxyvanadate, 

(NHO.VaSoO 

Sol. in H 2 0. (Krltes and Ohnmais, A. 263. 
63.) 

Potassium p? 

K 4 V 2 S»0+3H 2 0, 

Melts in crystal H 2 0. (Krdss and Ohn- 

m KaV 4 S I2 0 2 +3H 2 0. More sol. in H 2 0 than 
preceding oomp, (K. andO.) 

Sodium ^oil/io/risulphoxyvanadate, Na 3 VS 3 0 

V ery deliquescent, and easily sol. m HjO 
Somewhat sol. in alcohol (Iiriiss and Ohn- 

Sodium or/lomanosulphoxyvanadate, 
NajVSO 3 +10H»O. 

Less sol in H 2 0 than other sulphoxyvana- 
dates. (IC. and 0.) 

Sulphur, S. 

The various modifications of sulphur have 
been classified in many different ways, and 
there is a difference of opinion as to whether 
certain forms are true allotiopic modifications 

The data, as far as ooncems the solubility, 
may be arranged as follows'— 

A. Sol. in CS 2 , 1. Rhombic, octahedral, or 
alpha, sulphur, ordinary sulphur Easily 
sol. in CS 2 , etc. See below for solubility m 
various solvents. 

2. _ Prismatic, monoolinio, or beta sulphur. 
Sol. in CS 2 , but is converted into A, 1. Pris- 
matic sulphur obtained by melting brimstone 
is not wholly sol, in CS 2 on account of admix- 
ture of gamma sulphur. 

Monocline modification is more sol, than 
rhombic in CHClj, ether and benzene. (Meyer 
C. C. 1903, II. 481.) 


3. Soft sulphur, milk of sulphur. 

4 Amorphous sol. sulphur is also a sepa- 
rate modification, according to Berthollet. 

B. Soft sulphur, obtained by strongly 
heating and quickly cooling, is sol m CS 2 , 
but becomes insol. therein by repeatedly dis- 
solving and evaporating. More easily sol 
in CS 2 than A, 1. 

C. Insol. in CS 2 . 1. By action of strong 

light on S in CS 2 , 

2 By heating to b.-pt., cooling suddenly, 
and allowing to stand until hard. Has been 
called gamma sulphur, but is a mixture of 
2 /s A, 4 and '/a insol. S. 

3 Insol. S in flowers of sulphur, Con- 
verted into A. 1 by standing 3 days with 
alcohol. 

According to Berthelot (A. ch. (3) 49. 430) 
there are only two varieties of S. I. “Octa- 
hedral," H. “Amorphous " 

I. Octahedral. Sol, m CS 2 . Scarcely acted 
upon by KHS0 3 +Aq. Converted by oxidis- 
ing agents into II. 

II. Amorphous. Insol, in neutral solvents, 
viz H 2 0, alcohol ether, CS 2 , etc. 

Sol with tolerable rapidity in KHSO a +Aq, 
By long action of Na 2 S-j-Aq, a portion is 
dissolved, and the remainder converted into 
I Less easily oxidised by HN0 3 +Aq than 
I. Some varieties of this modification are 
sol to a certain extent in alcohol and ether, 
and by boiling the rest of the sulphur is con- 
verted into I; also by long-continued con- 
tact with cold alcohol. Berthelot bolds that 
the modification is changed before dissolving. 
Solutions of the alkalies, alkali salts, and 
alkali sulphides change insol. into sol. sulphur. 
(Berthelot.) 

Elastic sulphur obtained by pouring mol- 
ten sulphur at a temp, of over 260° into H 2 0 
contains 36%, or more of a modification of S 
which is insol. in CS 2 , hot or cold, but sol. 
in absolute alcohol, this modification can 
’be converted back into ord sulphur by beat- 
ing to 100°. (Pelouze and Fremy ) ( See 

C. 2.) 

This modification can be obtained also 
by action of HC1 on thiosulphates (Fordos 
and Gdlis) 

The soft pasty sulphur obtained by decom- 
position of _ H 2 S by SO s forms an almost 
clear emulsion (pesudo-solution) with H 2 0, 
from which it is pptd. by various salts and 
substances which have no chemical affinity 
for it 23 pts S combine in this way with 
100 pts H 2 0. When pptd. by saline solu- 
tions, some of the S remains in solution, 
When solution is exposed to the light, 8 
gradually separates out; also on boihng the 
same takes place. The above pseudo-solu- 
tion is pptd. by mineral acids, and the pptd, 
S may still be dissolved in fresh water, if not 
left in contact for some time with the acid. 
Also pptd. by K salts, with loss of power 
of forming pseudo-solutions. Pptd. by NH 4 
and Na salts without losing that power. 
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Alkali hydrates, carbonates, or sulphides 
convert it into insol. S. 

The solution may be mixed with alcohol 
without change. Decomp, by long shaking 
With napthlia or oil of turpentine. The 
pseudo-solution combines with CS 2 , forming 
an emulsion which subsequently decomposes. 
The S itself is only partially sol .in CS 2 . 
(Selmi, J. pr. 57. 49 ) 

By tieatment of amorphous “insoluble” S 
with CS 2 or CCh, a small pait goes into solu- 
tion, the amount being dependent on the time 
of contact with the temp., and nature of the 
solvent, but independent of the amount of 
the solvent It is assumed that this is due 
to a partial change of the “insoluble” into 
soluble S (Wigand, Z. phys Ch 1910, 76. 
235.) 

“Della" sulphwi . Partly sol. in H 2 0. 

(Debus, Chem. Soo 53. 18.) 

A colloidal form wholly sol. m H 2 0 axists, 
which, however, decomposes very easily. 
(Engel, C R 112. 866 ) 

Black sulphur. Insol. in alcohol, ether, CS 2 , 
fatty oils even at 200°, cold alkali hydroxides 
+Aq, H a S0 4 , HNO a , or aqua regia (Knapp, 
J. pr. (2) 43. 305 ) 

Green viodification. Five tunes more sol. 
than ordinary sublimed sulphur in a mixture 
of sahcylaldehyde and benzene (Orloff, C. C, 
1902, 1. 1264.) 

The following data relate to octahedral 
ordinary sulphur (A. 1) . — 

Sol. in warm liquid H 2 S (Niemann) ; warm 
P 2 S 8 , SBr 2 , SCh, Br 2 , NC1„ BaS+Aq 
(Dumas); in alcoholic solution of K 2 S 6 , but 
is repptd. by addition of H a O to sat. solu- 
tion. 

Sol in liquid S0 2 . 

Sol. m aqueous solution of alkali sulphates, 
especially when hot. SI. sol. in boiling cone 
HSCN +Aq, from which it mostly separates 
on cooling. 

Na 2 CO s +Aq (5 6% Na 2 CO«) dissolves no 
S at 20°; 0 06775% at 100°. (Pohl, Dingl. 
197. 508.) 

The solubility of S m Na^+Aq between 
0° and 50° diminishes slightly with increase 
in temp , but increases with dilution of the 
solution, having its largest value in a N/16 
solution of Na 2 S+Aq when the relation of 
Na 2 S to dissolved S equals about 1.4. (Kiis- 
tar, Z. anorg 1905, 43. 50.) 

Sol. in AlBi'3. (Isbekow, Z. anorg. 1913, 
84. 27.) 

Insol. in liquid C0 2 , (Biiohner, Z. phys. 
Ch. 1906, 54. 674.) 

Sol. in liquid NH a . (Franklin, Am. Ch. J. 
1898, 20. 822.) 

Sol, in liquid NH S . 1 gr S is sol. in 3-4 
ecm. liquid NH„. (Hugot, A, ch. 1900, (7) 21. 
32.) 

The solubility of S in liquid NH j is constant ! 
from— 23°to — 84° and equals 39%. (Ruff.Z. 
angew. Ch. 1910, 23. 1830.) 


Solubility in liquid NHt 
(g S in 100 g solution.) 


f I 


— 78 38 6 

—20 5 38 1 

0 32 34 



S 


26.65 
21 0 
18 5 


(Buff and Hecht, Z anorg 1911, 70. 62 ) 


SI. sol in liquid NO a . (Frankland, Chem. 
Soo. 1901, 79. 1361 ) 

S 2 C1 2 dissolves 66.74% S at ord. temp, to 
form a liquid of 1.7 sp gr. (Rose.) 

Solubility of S m S 2 C1 2 varies according to 
the variety of sulphur used. Aten has pub- 
lished an extended investigation on the sub- 
ject, which seefoi details. (Z. phys. Ch. 1905- 
14, 54. 86. 124; 81. 268; 83. 443; 86. 1; 88. 321.) 

Solubility m SnCl„. 

100 g. SnCl, dissolve at. 

99° 101° 110° 110° 

5.8 6.2 8.7 9.1 pts. solid S, 


112 ° 112 ° 121 ° 

9.4 9 9 17.0 pts. liquid S. 

(Gerardin.) 


Sol. in alkalies +Aq with decomp. 

Sol in 1926.7 pts. absolute alcohol at 16°. 
(Pohl, W. A. B 6. 600.) 


; hot nearly absolute alcohol, less i 

f u 4( ! 0 ,?vJ2 hc Yx al fe r r; 

ts. alcohol (Pclouze 


weaker alcohol (Lawrogaw 


100 pts. absolute alcohol dissolve 0 42 pt. 
at b.-pt., and 0.12 pt. S at 16°; 100 pts. ether 
dissolve 0.54 pt. at b.-pt., and 0.19 pt. S at 
16°, 100 pts. benzene dissolve 17.04 pts at 
b.-pt., and 1.79 pts. S at 16°; 100 pts. oil of 
turpentine dissolve 16.16 pts at b -pt., and 
1.35 pts. S at 16°; 100 pts. CS 2 dissolve 73.46 
pts, at b.-pt., and 38. 70 pts. S at 16°; 100 pts. 
naphtha dissolve 10.56 pts. at b.-pt,, and 
2.77 pts. S at 16°; 100 pts tar-oil dissolve 
26.98 pts. at b.-pt, and 1 51 pts S at 16°. 
(Payen, C. R. 34. 456 ) 

100 pts. absolute methyl alcohol dissolve 
0.028 pt. at IS 6°; 100 pts. absolute ethyl 
alcohol dissolve 0.053 pt. at 18 5°. (de 
Bruyn, Z. phys. Ch 10. 781.) 

Solubility in amyl alcohol. 

96° 110° 110° 

1.5 2.1 2.2 pts. solid S, 


112° 112“ 120° 131° 

2 6 2.7 3.0 5.3 pts. liquid S. 

(Gerardin, A. ch. (4) 5. 134.) 

Quickly sol. in 12.5 pts. ether. (Favre.) 
100 pts. benzene dissolve 0 966 pt S at 26°; 
100 pts. benzene dissolve 4.377 pts. S at 71°; 
100 pts. toluene dissolve 1 479 pts. S at 23°; 
100 pts. ethyl ether dissolve 0.972 pt. S at 
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S at 130°. (Cossa, £ 


Solubility in benzene at t°. 


(Bronsted, Z. phys. Ch. 1906, 66. 377.) 

A mixture of S and toluene separates into 
two layers, containing 33 and 92 5% S re- 
spectively. (Haywood, J. phys Ch 1897, 1. 

CSs dissolves 0 35 pt ordinary sulphur; 
some varieties of S, however, are not entirely 
sol m CSs, thus — 


2.99 g. S aie sol in 100 grams CS 2 at —116°. 
(Arctowski, C. R. 1895, 121. 124.) m 

Solubility in CS 2 . 

100 g. of the sat. solution contain at. 


(Arctowski, Z. anorg. 1896, 11. 274.) 


When 20 pts S dissolve m 50 pts. CS 2 at 
22° the temp, is lowered 5°. (Cossa.) 

Sat. solution of S in CS 2 boils at 55°. 
(Cossa.) 


). gr of S dissolved m CS 2 at 16°. 
(Pts S per 100 pts CS 2 .) 


Octahedral, from Sicilv 
Crystallised in dry way, 
cently prepared 
Do , prepared S years 
Do , pi epared 9 years 
Do , prepaied 16 years 
Red needles, recently prepared 
Soft yellow, do 
Do., prepared 2 ycais 
Soft ied, recently prepared 
Do , prepared 5 years 
Flowers of sulphur 
Do , another sample 
Roll brimstone, outside 
Do , inside 


HI 


0 000 

0 029 
0 004 
0 020 
0.051 
0 023 
0 353 
0 167 
0.157 
0 181 
0 113 
0 234 
0 029 
0 073 


1 271 
1 272 
1 273 
1 274 
1 275 
1 276 
1 277 
1 278 
1 279 
1 280 
1 281 


1.312 
1 313 
1 314 
1 315 
I 316 
1 317 
1 318 
1.319 
1 320 
1 321 


(Dcville, A. eh (3) 47. 99.) 

The pt. insol in CS 2 is sol m hot absolute 
alcohol, crystallising on cooling; less sol. 
chloroform or ether (Deville ) 

100 pts pure CS 2 dissolve pts S at t° 


16 54 
IS 75 
23 99 
37 15 
41 65 


46 05 
94 57 
146 21 
181 34 


(Cossa, B. 1. 138.) 

Neither ordinary stick S nor flowers „ „ 
is completely sol, in CS 2 . Pptd. S is com- 
pletely sol. m 6 pts. CS 2 . (Tittenger, C. C. 


20 1 

20 4 
20 6 

21 0 


22 1 
22 3 

22 7 

23 0 
23 2 

23 6 

24 0 

24 3 
24.8 

25 1 

25 6 

26 O 
26 5 
26 9 


29.0 
29.7 
30 2 


34.5 
35.2 
36 1 


(Mascagno, C, N. 43. 192 ) 
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Solubility in CHClj at t°. 


(Br one ted, Z. phys. Ch. 1906, 66. 377.) 

Solubility of octahedral and prismatic S in 
organic solvents at t°. 


Ethyl formate 


Ethyl alcohol 28 3 | 0 006 


(Brdnsted, Z. phys. Ch. 1906, 66. 377.) 


Ethylene chloride 
Tetraohlorethane 
Dichlorethylene 
Pentachlorethane 
TricMorethylene 
Pei'chlorethylene 
Carbon tetraohloride 



(Hoffmann et al. 1910, B. 43. 188.) 


100 g. triohlorethylene dissolve 1.19 g. S 
at 16°. (Wester and Bruins, Pharm. Weekbl. 
1914, 61. 1443.) 

Solubility in benzyl chloride at t° 


109.6 

114.6 
118.8 
121.4 
130.0 
134.2 


0.99 

1 78 

2 67 
3.61 
6.16 


37.29 

40.04 

49.71 


85.02 
80.07 
72 23 


Above 134.2° sulphur is miscible with 


benzyl chloride in all proportions, below this 
temp, two layers are framed 
(Bogusky, J Russ Phys. Chem. Soc. 1905, 
37. 92-99; C. C. 1905, I. 1207 ) 

Easily sol. in boiling acetic anhydride. 
(Rosenfeld, B. 13. 1476.) 

Sol. m considerable amount m warm cono. 
HC 2 H t 0 2 +Aq, but very si. sol. if dil. (Lie- 
bermann, B. 10. 866.) 

Sol. in stearic acid+Aq, (Vulpius, Aroh, 
Pharm. (3) 13. 38 ) 

Acetic ether dissolves 6% S (Eavre.) 
Difficultly sol. m methyl acetate. (Nau- 
mann, B. 1909, 42. 3790.) 

Sol. in ethyl acetate. (Naumann, B. 1904, 

87. 3601 ) 

SI. sol in benzonitrile at ord. temp., much 
_ore sol. at higher temp. .(Naumann, B. 
1914 47. 1369.) 

Sol. in 12 pts. hot petroleum from Amiano, 
but nearly insol. in oold, (de Saussure.) 

100 pts. nicotine at 100“ dissolve 10 68 pts. 
S, but this separates out as the solution cools. 
(Klever, C C. 1872. 434.) 

Sol m warm aniline. (Barral, A. oh, (3) 
20. 352 ) 

Easily sol. in hot, less sol. in oold aniline. 
(Fritzsche ) 

Very sol in aniline and quinoline, especially 
when warm. (Hofmann,) 

Sol. in quinoline but reaots with the solvent 
with evolution of H. (Beokmann and Gabel, 
Z. anorg. 1906, 51. 236.) 

V% com. oleio acid dissolves 0.0335 g. S in 
6 days. (Gates, J. phys. Chem. 1911, 16. 
143.) 

Sol. in 2.6 pts. of boiling, si. sol. in cold 
creosote. 

Sol. by digestion in 2 pts. oil of turpentine. 
Sol in hot oil of copaiba, crystallising on 
coohng 

~iol. in hot oil of mandarin, orystalhsing 
cooling 
lol m he 
cooling. 

Somewhat sol. in hot, less in cold wood- 
spirit. 

SI sol. m lignone, bromoform, cold ben- 
- jne, but easily in hot benzene. (Mansfield, 
Chem. Soc. 1. 262.) 

Sol. in ethyl sulphide, and carbon chlo- 
ride (Rathke, A. 162. 187.) 

Sol m mercuric methyl. 

Sol. in 20 pts. ethyl nitrate, from which is 
is not pptd. by H a O. 

Sol in naphtha, aldehyde, iodal, bromal, 
chloroform, warm chloral, sinkaline+Aq, 
ethyl chloride, warm benzoyl chloride. 

100 pts methylene iodide dissolve 10 pts. 
S at 10° Melted sulphur is miscible with 
hot methylene iodide. (Retgers, Z. anorg. 
3. 343.) ’ 

S dissolves in 2000 pts. glycerine. (Cap 
and Garot, J Pharm. (3) 26. 81.) 

Glycerine dissolves 0.106? S (Klever. C. C. 
1872. 434.) 


hot oil of oaraway, crystallising on 
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100 g. glycerine dissolve 0 14 g, at. 15.5°. 
(Ossendowski, Pharm. J. 1907, 79. 675.) 

Sol in butyl sulphydrate, and warm retin- 

Sol in ethyl sulphydrate. 

Very sol. in coniine, hexyl alcohol, warm 
allyl sulphocyamde, cacodyl oxide. Some- 
what sol. in hot styrene, separating out on 
cooling, 

Readily sol. in warm, less readily in cold 
toluene or resin-oil. 

Sol. in olive oil at 115°, from which it 
mostly separates on cooling. 

Sol. m hot oil of amber, crystallising upon 
coolmg. Sol. in 2 pts. hot, si. sol. in cold 
caoutenm. 

Insol. in valerianic acid, amyl valerate, 
valeryl hydride. 


Linseed oil dissolves 


S at t° 


(Pohl.) 

Solubility in olive oil (sp gr =0 885) 
100 pts dissolve pts S at t°. 


(Pelouze, O. K. 68. 1179.) 
Solubility in 100 pts coal-tar oil at t° 


Dll uf 0 870 
-pt P 8U-100' 


Oil uf 0 882 
1 -pt 120-200“ 


13 7 15 2 
18 7 23 0 
23 0 26 2 
27 0 32 0 


31 0 
38 0 
43 8 


.. 1 010 I Oil of 1 020 
' ' 3P 220-300~° Pt 


10 0 
37 0 
52 6 
105 0 


12 0 
41 0 
54 0 
115.0 


(Pelouze, C. R. 69. 50 ) 


Sulphur bromide, S a Br a . 

Decomp, gradually with H a O Dissolves S 
i warming, which crystallises out on cooling 
Sol. in CS a 

Decomp, by current of dry air into S and 
Br. (Hannay, Chem. Soc. 35. 16.) 

Dccomp. slowly by cold H«0, rapidly by 
it H a O. Decomp. by dil IvOH+Aq or 
NallCOa+Aq. (Kornderfer, Arch. Pharm, 
1904, 242. 156.) 

A study of the mpt. curve of a senes of 
mixtures of sulphur and bromine gave no 
evidence for the existence of the compounds 
SBr 2 and SBn. (Ruff, B. 1903, 36. 2440.) 

Sulphur monochloride, S 2 C1«. 

Slowly decomp. by H a O Miscible with 
CS a ana CoHo Sol. in alcohol and ether with 
subsequent decomposition. Sol. in oil of tur- 
pentine 

Moderately sol. in liquid NHj. (Franklin, 
Am. Ch.J 1898,20.830.) 

Sol. in CCh, and C a H 0 . (Oddo, Gazz. eh. 
it. 1899, 29. (2) 318.) 

Sulphur dicWoride, SCl a . 

Decomp. slowly with HaO, immediately by 
alcohol or ether. 

Sulphur tetrachloride, SC1< 

■ Violently decomp. by H a O. Decomp. at 
temperate es above — 22°. (Michaelis, A. 

1 170. 1.) 

Sulphur stannic chloride, 2SCh, SnCij. 

Deoomp, by H a O. Sol. in dil. HNOj+Aq. 
Forms a mass with fuming HNOj which is 
-- HNOa+Aq. Sol. in POCl a . (Cassel- 


n.) 


Very hydroscopic. Fumes m moist air. 
Very easily sol. in dry aba. ether and m ben- 
zene. Sol in CHClj, SO a Cl a , CS a , POCl 3 
hgrom and petroleum ether. (Ruff, B. 1904, 
37. 4517.) 

Sulphur titanium chloride, SGL, 2TiCL. 

Veiy dehquesoent Easily sol. in dil. 
HNOs+Aq. (Weber, Pogg. 132. 454.) 

SCh, TiCL Sol. m SO a Cl a , CHC1,, CS a 
and petroleum ether. (Ruff, B. 1904, 37. 
4616.) 

Sulphur chloride ammonia, S a Cl a , 4NII a . 

Insol in H a O, but gradually decomp. 
thereby; sol. without deoomp. m absolute 
alcohol, from which it is pptd. by H a O. 
(Mertens.) 

Does not exist. (Fordos and G61is, C. R. 
31. 702.) 

SCl a , 2NH» Decomp. by H a O. Sol. in 
alcohol or ether. (Soubeiran, A. ch. 67. 71.) 
Not a true chemioal compound, but a mixture. 
(Fordos and Gdlis, C. R 31. 702.) 



SULPHUR CHLORIDE NITROGEN SULPHIDE 


SCb, 4NH„. Decomp. by H a O. SI. sol. in 
absolute alcohol and ether (Soubeiran, A. ch. 
67. 71); mixture (Fordos and Gdlis). 

Sulphur chloride nitrogen sulphide. 

See Nitrogen sulphochloride. 

Sulphur perfluonde, SF«, 

Very si. sol. in H 2 0: si. sol. in aloohol. 
(Moissan, C. R. 1900, 130. 868.) 


Sulphur monoiodide, S a I a . 

Insol. in H a O Decomp, by alcohol, which 
dissolves out I 2 SI sol. in cold caoutchin, 
the solution decomposing when boiled. Freely 
sol. in glycerine Sol. in 60 pts. glycerine, 
and 82 pts. olive oil. (Cap and Garot, J. 
Pharm. (3) 26. 81.) 

Very sol. m liquid NH a . (Franklin, Am, 
Ch. J. 1898, 20. 830.) 

Sol. in CS 2 . (Lmebarger, Am. Ch. J. 1896, 
17. 68.) 

Sulphur lieriodide, SI 0 . 

Decomp, on air. Alcohol or alkalies dis- 
solve out iodine, (vom Rath, Pogg. 110. 116.) 

Does not exist. (M’Leod, Rep. Brit. Assn. 
Advn. Sci. 1892. 690.) 


Solubility of SO a gas m H a O t° = temp V = 
vols. SOj reduced to 0° and 760 mm. con- 
tamed m 1 vol. sat. SO a +Aq, Vi = vols, 
SO a gas leduced to 0° and 760 mm, dis- 
solved by 1 vol H a O under 760 mm. pres- 
sure 



Sulphur stannic iodide. 

See Tin sulphur iodide. 

Sulphur sesqmoxide, S a O a . 

Deliquescent. Violently decomp, by H a O 
at ordinary temp. Sol. m fuming H a S0 4 . In- 
sol, in SOs. Decomp, by alcohol or other. 
(Weber, Pogg, 160. 631.) 


Sulphur dioxide, SO a . 

Liquid Insol. in H a O if brought m con- 
tact therewith below the b -pt of SO». 

Sol. in 3 vols CS a on warming, separating 
out on coolmg. Dissolves some P, little S, 
and no sulphuric or phosphoric acids 

Dissolves ether, chloroform, P, Br, S, I, 
CS a , colophonium, and other gums; also 
benzene when warmed. (Sestiiii, Bull. Soo. 
( 2 ) 10 . 220 .) 

Miscible with liquid SO a . but not with 
H a SCU. 

Oas 


1 vol. HiO absorbs 30 vols SO, gas at 18° (Davy). 20 
vols at ord tump. (Dalton) , 43 78 vols at ord temp, 
(de Saussure) , 50 vols at 20° and 760 mm (Pelouzo and 
Fremy), 33 vols at ord temp (Thomso ' 

1 the S °l ! t hi 02 13 801 m 0,1428 

a °l pt. !o. la^ol 18 in 0.0400 g pi. IDO 
(Priestley) , m 0.0000 pt. H O at 10°, an 
solution =1.0513 (Thomson) 

Sol m 2 pts. HiO at 10°, (Piorro, A. oh. (3) 23 . 421.) 

100 vols. H>0 at 18° and 700 mm. absorb 4378 vr’- 
SOj gas, 100 vols alcohol of 0.84 sp. gr at 760 m 
absorb 11,577 vols. (de Saussure, 18146 


1, temp. 
;r. of the 


(Schbnfeld, A 96. 5 ) 


This table may be formulated as follows. 

1 vol. H a O absorbs 79 789 -2 6077t+ 
0.029349t s vols S0 a at .temp, between 0° and 
20°, or 1 vol. sat. solution contains 68 861— 
1.87026t-t-0.01225t* vols. SO a . Coefficient of 
absorption between 21° and 40° =75. 182— 
2.1716t+0.01903t 8 vols SO a or 1 vol. sat. 
solution between 21° and 40° contains 60.952 
— 1.38898t+0.00726t 2 vols. SO a . 


Solubility of SO a in H a O at various temps and 
760 mm, t°=temp G=grammes SO a 
dissolved in 1 g H a O; V=vols SO a dis- 
solved in 1 g H a O 



(Sims, A. 118. 340 ) 
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SolubUity of SO a in H 2 0 at various pressures 
P = “partial pressure,” i. e the total pies- 
sure minus the tension of aqueous vapour 
at given temp , G at P= weight S0 2 m 
grammes, which is dissolved in 1 g H 2 0 
at pressure P, G at 760 = calculated 
weight S0 2 that would be contained in 
1 g. H 2 0 at 760 mm. if the absorption were 
proportional to the pressuie; V=the 
volume of G grammes of S0 2 at 0° and 


100 

120 

140 

160 


ISO 

200 

220 


240 

260 

280 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

760 

800 

850 

900 

950 

1000 

1050 

1100 

1200 

1300 


0 010 
0 013 
0 015 
0 017 
0 020 
0 022 
0 025 
0 027 
0 032 
0 036 
0 041 
0.046 
0 050 
0 055 
0 059 
0 064 
0 069 
0 073 
0 085 
0 096 
0,107 
0 118 
0 130 
0 141 
0 152 
0 163 
0 174 
0 176 
0 185 
0.196 
0.207 
0 218 
0 229 
0 240 
0 251 
0 273 
0 295 


0.263 
0.242 
0 223 
0 818 
0 213 
0 210 


0 205 
0,201 
0 197 
0 195 
0,193 
0 191 
0 190 
0 188 
0 187 
0 186 
0 185 
0 184 
0 182 
0 181 
0 180 
0 179 
0.178 
0 178 
0 177 
0 176 
0 176 
0 176 
0 176 
0 175 
0.175 
0.174 
0 174 
0 174 
0 173 
0 172 


3 634 
4.451 

5 129 

6 024 


9 421 

11 09 

12 71 
14 34 
15.97 
17 59 

19 19 

20 79 

22 40 

23 99 
25 59 
29.55 
33 51 
37 44 
41.42 
45 31 
49 20 
53 10 
56 98 


64 74 
68 57 
72 41 
76 25 
80 01 
83 97 
87 80 
95 45 
103.00 


84 55 
77 95 
76 28 
74 55 
73 55 
72.62 
71.60 
70 20 
69 00 
68 15 
67.40 
06 S3 
66 30 
65 84 
65 44 
65 10 
64 81 
64 16 
63 65 
63.25 
62 94 


61 15 
61 00 
60 88 
60 77 



(Sims, A. 118, 340.) 
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SULPHUR OXIDE 


Sp gr. of S0 2 +Aq at 15° 


Sp*gr 

si 

Sp gr I 

si 

Sp. fir 

1 0028 

1 0056 

1 0085 

1 0113 

1 0141 

1 0168 

1 0194 

4 0 

4 5 

5 0 
5.5 

6.0 

6 5 

7.0 

1 0221 

1.0248 

1 0275 

1 0302 

1 0328 

1 0353 

1 0377 

7 5 

8 0 

8 5 

9 0 
9 5 

10.0 

1 0401 
1.0426 

1 0450 
1.0474 

1 0497 

1 0520 


(Scott, Polyt Centralbl 1873. 826 ) 

Cone. H2SO4 absorbs 0.009 pt. by weight 
(58 vols.), and S0 2 is more soluble in dilute 
HaSOa+Aq, the more HaO there is present. 
(Kolb, Dingl. 209. 270 ) 

Solubility in H2SO4 


sr kg 


Solubility of SOa in HaSO^ of 1.84 sp. gr. 


oil 

<a& a 


1.8186 
1 8165 
1 8140 
1 8112 


Solubility of S0 2 m HaSO«+Aq. 


- 

“21 

i 

ts 

■32 

■st 

S| 


rife, 

solution 

4 = 

6 9 
6.9 
8.6 

9 S 

5 5 

6 6 

1 139 
I 300! 
1 482 
1 703 
067 
1 102 

20 

40 

58 

78 

10 

15 

48 07 
45 38 
39 91 
29 03 
36 78 
34 08 

15.2 
16 8 

14 8 

15 1 
15 6 
15 0 

1 173 
1.151 
1.277 
1 458 
1.609 
1.739 

25 

21 

56 

70 

81 


1 540 
1 407 
1 227 
1 020 


0 009 
0 014 
0 021 
0 032 
0 068 
0 135 


31.82 
31 56 
30 41 
29 87 
25 17 
20 83 


(Kolb, Bull Soe Ind. MuEhouse, 1872. 224.) 

Coefficient of absorption for H 2 SOi (1.841 
sp. gr. at 15° and 760 mi ' "" " ' 

and 28.86 at 16°. (Dunn, 


Solubility m salts -f-Aq at 36°. 

1 = coefficient of absorption of SOa in the given salt solution at 36°. 
lo = coefficient of absorption of SOa m water at 36° =22.43. 


Salt 


3-normal 

2 6-normal 

2-normal 

1 5-normal 

1-normal 

0 5-normal 

KI 

1 

45.43 

41.87 

38.04 

34.64 

30.25 

26.30 

l-lo 

23.00 

19.44 

16.61 

12.21 

7.82 

3.87 

KBr 

1 

36 14 

34.12 

31.93 

29.64 

27 49 

24.83 

l-lo 

13 71 

11.69 

9.60 

7.21 

6.01 

2 40 

KC1 

1 

30 02 

28.93 

27.94 

26.64 

25.16 

23.74 

l-lo 

7.59 

6.60 

6 31 

4.11 

2 72 

1.31 

KCNS 

1 

42.94 

38.13 

36.06 

32.03 

28.79 

25.63 

l-lo 

18.51 

16 70 

12.62 

9.60 

6.36 

3.20 

NH<NO s 

1 

27 43 

26.66 

25.67 

24.78 

24,23 

23.35 

l-lo 

6.00 

4.23 

3.14 

2.35 

1.80 

0.92 

KNO, 

1 

27 33 

26.64 

26 72 

24.79 

24.03 

23 27 

l-lo 

4.90 

4.11 

3 29 

2 36 

1.60 

0.84 
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SULPHUR OXIDE 


Solubility in salts +Aq. at 3fi °. — Continued 
1= coefficient of absorption of S0 2 in the given salt solution at 35° 
lo= coefficient of absorption of SOa in water at 35°= 22 43 


Salt 


3 normal 

2 5-normnl 

2 normal 

1 5-nnrmal 

l-normal 

0 5 -normal 

^(NH 4 ),S0 4 

1 

24 00 

24 23 

23 93 

23 49 

23 14 

22 91 

l-lo 

2 17 

1.80 

1 50 

1.06 

0 71 

0 48 

J'iCdli 

1 

24 30 

23 99 

23 71 

23.38 

23 00 

22 75 

l-lo 

1 87 

1.56 

1 28 

0 95 

0.63 

0.32 

HNa 2 S0 4 

1 

19.27 

19 79 

20 20 

20 81 

21 35 

21.88 

l-lo 

—3 16 

—2 64 

—2 23 

—1.62 

—1 08 

—0.55 

KCdBr s 

1 

19 17 

19 70 

20 60 

20 81 

21.46 

21 88 

l-lo 

—3.26 

—2 73 

—1.83 

—1 62 

—0 97 

—0.55 

J4CdCls 

1 

18.68 

19 23 

20.02 

20 56 

21 23 

21.73 

Ho 

—3.76 

—3 20 

—2 41 

—1.88 

—1 20 

—0.70 

34CdSO t 

1 

16.25 

17.41 

18 31 

19.42 

20 43 

21 45 

l-lo 

—6.81 

—5 02 

—4 12 

—3 01 

—2 00 

-0.98 


Solubility m salts +Aq at 25°. 

1= coefficient of absorption of SO a in the given solution at 25°. 
lo= coefficient of absorption of S0 3 in water at 25° =32.76. 


Salt 


3-normal 

2 5-normal 

2-normal 

1 S-normal 

l-normal 

0 5-normal 

III 

1 

68 36 

62.63 

66.75 

50.58 

44 70 

38 66 

l-lo 

35.60 

29.87 

23 99 

17.82 

12.00 

5 90 

^Cdl 2 

1 

35.77 

34 98 

34 74 

34 16 

33 76 

33 27 

Ho 

3 01 

2 22 

1 98 

1 40 

1.00 

0,51 

NH<Br 

1 

62.25 

49.17 

46.06 

42.78 

39 46 

36.28 

Ho 

19.49 

16.41 

13.30 

10 02 

6.70 

3.52 

KBr 

1 

62.26 

48.87 

44.96 

42 41 

39 11 

35.94 

Ho 

19.00 

15.71 

12.70 

9.15 

6.35 

3.18 

NaBr 

1 

37.74 

36.84 

30.26 

35 27 

34 54 

33.76 

Ho 

4.98 

4.08 

3.50 

2.51 

1.78 

1.00 

J^CdBra 

I 

27 40 

28 15 

29.27 

30 17 

31.01 

31 91 

l-lo 

—5 30 

—4.61 

— -3.49 

—2.59 

—1.75 

—0 85 

NHiCl 

1 

42.78 

41 37 

39.76 

38.06 

36 37 

34.58 

Ho 

10.02 

8.01 

7.00 

5.30 

3 01 

1.80 

KC1 

1 

42 27 

40 96 

39.32 

37.76 

36 05 

34 42 

l-lo 

9.51 

8.20 

6 56 

5 00 

3.29 

1.66 



SULPHUR OXIDE 


Solubility in salts +Aq at 25 Continued. 


1= coefficient of absorption of S0 2 in the given solution at 25°. 
lo= coefficient of absorption of S0 2 m water at 25°= 32 76. 


Salt 


3-nornml 

2 6-nortnal 

2-normal 

1 5-normal 

1 -normal 

0 6 -normal 

NaCl 

1 

31 36 

31 51 

31 76 

31 96 

32 25 

32 46 

l-lo 

—1 40 

—1 25 

—1 00 

—0 80 

—0 51 

—0 30 

MCdCh 

1 

26 06 

27 09 

28 16 

29 46 

30.56 

31 66 

Ho 

—6 70 

—5.67 

—4.60 

—3 30 

—2.21 

—1 10 

NHiCNS 

1 

61 46 

57 01 

52 26 

47.26 

42 74 

37.78 

Ho 

28 70 

24 26 

19 50 

14 60 

9.98 

5 02 

KCNS 

1 

61 26 

55 87 

51 86 

47.02 

42.38 

37 67 

Ho 

28 50 

23 11 

19.10 

14 26 

9.62 

4 81 

NaCNS 

1 

48 34 

45.86 

43.37 

40.78 

38.24 

35 44 

Ho 

15 58 

13 10 

10 61 

8 02 

5.48 ' 

2.68 

NH 4 NO, 

1 

39 14 

38 01 

37 27 

36 28 

35 07 

33.96 

Ho 

6 38 

5 25 

4 61 

3 52 

2 31 

1.20 

KNO s 

1 

38 52 

37 57 

36 66 

35 77 

34 79 

33 80 

Ho 

6.70 

4 81 

3 90 

3.01 

2 03 

1 04 

J4(NH4),S0 4 

1 

35 96 

35 47 

34.95 

34.34 

33 82 

33.35 

Ho 

3 20 

2 71 

2 19 

1 58 

1 08 

0 59 

^K s S0 4 

I 





33 61 

33 20 

Ho 





0 85 

0.48 

^No 2 S0 4 

1 

28 44 

28 60 

29.51 

30 45 

31 14 

31.96 

Ho 

—4 32 

—4 mT 

—3 26 

—2 31 

—1 62 

—0.80 

}^CdS0 4 

1 

23 76 

26 14 

26.58 

28 24 

29 71 

31 11 

Ho 

—9 00 

—7 62 

—6 18 

—4.62 

—3 05 

—1 85 


(Fox, Z. phys. Ch. 1002, 41. 462.) 


Sol. in Cl 3 +Aq. Sol. in Br 2 Solidification curves determined (Van der Goot, Z. phys. 
Ch. 1913, 84. 419.) 



SULPHUR OXIDE AMMONIA 


Solubility of SO, in alcohol. 1 vol alcohol at 
t° and 760 mm. dissolves V vols SO 2 gas 
' at 0° and 760 11*01. 


295.97 
280 58 
265 81 
251 67 


201 33 
190 31 
179 91 
170 13 
160 98 
152.45 
144.55 
137 27 


124 58 
119 17 
114.48 
110 22 
106 68 
103 77 
101.47 


0,000701 
0 001790 
0 006982 
0.03097 
0 08217 


12 9 
48.0 
208 2 


1 17 
1 37 
1 40 
1 47 
1 60 


Distribution of SO 2 between H 2 Q and CHC1 3 
at 20°. 

0! =g. SOj per 1 of H 2 0 solution. 
c a =g. SO a per 1. of CHCla solution. 


(Bunsen’s Gasometry.) 

100 pts. absolute methyl alcohol dissolve 
247 pts. S0 2 at 0° and 760 mm.; 47 pts. at 26° 
and 760 mm.; 100 pts. absolute ethyl alcohol 
dissolve 115 pts. SOa at 0° and 760 mm.; 32.3 
pts. at 26° and 760 mm. (de Bruyn, Z. phys. 
Ch. 10. 783.) 

Sol. in ether. 

Absorbed by oil of turpentine. 

Rapidly absorbed by anhydrous aldehyde in 
the cold. 11 pts. aldehyde absorbing 19 pts. 
SOa. 

Absorption coefficient of aldehyde for SOa 
is 1.4 times greater than that of alcohol, and 
7 times greater than that of HaO. (Geuther 
and Caxtmell, Proe. Roy. Soo. 10. 111.) 

1 pt, camphor dissolves 0.880 pt. by weight 
(=308 vols.) SOa at 0° and 725 mm.; 1 pt. 
glacial HCaHaOa dissolves 0.961 pt. by weight 
(=318 vols.) S0 3 at 0° and 725 mm.; 1 pt. 
formic awd dissolves 0 821 pt by weight 
(=351 vols,) SOa at 0° and 725 mm.;l pt. 
acetone dissolves 2 07 pts by weight ( =689 
vols.) SOa at 0° and 725 mm.; 1 pt. sulphuryl 
chloride dissolves 0.323 pt. by weight ( = 187 
vols.) SOa at 0° and 725 mm. (Schulze, 
J. pr. (2) 24. 168.) 

Solubility of SOa in CHC1,. 

C =g, SO a in 1 cc of the solution 


(Lindner, M, 1912, 33. 645.) 


1.123 
1.122 
1 704 
1.703 


1 27 
1.28 
1.20 
1 22 
1 17 
1.10 
1.12 
1 07 
0 94 
0.89 


(McCrae, Z. anorg. 1903, 36. 12 ) 


Ci=g. SO a per 1. of HCl+Aq solution 
ca=g SOa per 1. of CHCla solution. 
HC1 “normality of HCl+Aq used 


0 2 -N 
0 4 -N 


0.93 
0.90 
0.94 
0 90 
0 84 
0 84 
0.81 
0.81 
0,79 
0 83 


(McCrae, Z. anorg 1903, 35. 14.) 

Sulphur dioxide ammonia, S0 2 , NH S , 

Very hydrosoopio. Easily sol. in HaO with 
deoomp. (Schumann, Z. anorg. 1900, 23. 
49.) 

SOa, 2 Nil,. Somewhat hydrosoopio. 

Sol. in HaO with evolution of NH S . (Schu- 
mann, Z. anorg. 1900, 23. 60.) 

6S0a, 4NHj. Very deliquescent. 

Very sol. in HaO. (Divers and Ogawa, 
Chem. Soo. 1901, 79. 1103.) 

Sulphur inoxide, SO,. 

Fumes on air. Miscible with HaO, with 
evolution of muah heat Sol. in HaSOi. De- 
comp. by alcohol and ether. 
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Exists m two modifications, one of which is 
liquid and miscible with H2SO4, while the 
solid form- is only slowly sol therein. 

Miscible with CS 2 at 30°, but at 15° CSj 
dissolves only Vs pt. SO s , and SO«, Vs pt. 
CSs (Schultz-Sellack, Pogg. 139. 480.) 

There is only one modification, the liquid, 
which absorbs H 2 0 and becomes solid. (Rebs, 
A. 246. 356.) 

Miscible with liquid S0 3 . (Schultz- 
Sellack.) 

See also Sulphuric acid. 

Sulphur Itep/oxide, S2O7 
Fumes on air. Slowly decomp, at 0°, m-| 
stantaneously on warming Sol. m cone. 
HsSCL. (Berthelot, J. pr. (2) 17. 48.) 

Forms compound S2O7, 2H 3 0 2 . 

Formula is SCR according to Traube (B. 
24. 1764), and S 3 0, is S0 a +S0 4 . 

See also Marshall (Chem. Soc. 69. 771). 
Traube (B. 26. 148) denies the existence of 
S0 4 . 

Sulphur oxybromide, SOBrj. 

See Thionyl bromide. 

Sulphur oxychloride, SOCU. 

See Thionyl chloride. 

SO2CI2 See Sulphuryl chloride. 

S2O6CI2. See PyroSulphuryl chloride. 
HSOsCl. See Sulphuryl hydroxyl chloride. 
S2OCI4 Deeomp. by H a O and alcohol. 
(Ogier, C. R. 94. 446.) 

Mixture of about 17SC1 3 +2S0C1 3 and 
SSOsCh. (Knoll, B. 1898, 31. 2183.) 

Sulphur oxyleliachloride, SsOjCU. 

Violently decomp, by H 2 0, dil. acids, or I 
alcohol. (Millon, A. ch. (3) 29. 327.) 

Sol. in warm S2CI2. (Carius, A. 106. 295.) 
Decomp, violently with CSj. 

Sulphur oxyfluoride, SO2F2. 

See Sulphuryl fluoride. 

SOF s . (See Thionyl fluoride. 

Sulphur diphosphide, P2S. 

See Phosphorus monosulphide. 

Sulphur Ze/mphosphide, P,S. 

See Phosphorus eemisulphide. 

Sulphuretted hydrogen, H a S. 

See Hydrogen sulphide. 


(Vaumehi 


62 80 
5U 85 


b.-pt ofHi80<+Aq. 


(Dalton, NT. Sjat 2. 210.) 


Sulphuric acid, H 2 S0 4 
Miscible with H2O in all proportions. 



SULPHURIC ACID 


r of H;S:ji+Aq at 15° —Continued 


(Bineau A oh'. (3) 38 . 121) 


of acid 

Corr 

of acid 
at 0° 

Corr 

of acid 
at 0° 

Corr 

1 10 

0 002 

0 004 

1 30 

0 005 

0 000 

0 007 

1 85 

0 008 

0 000^ 


The ap gr. found at t° can bo reduced to ap. gr at 
0“ by multiplying by or by uarng the foliow- 


1 .104 
1.114 
1.123 
1 133 
1 142 
1 150 
1.180 
1.170 
1 180 
1 190 
1 200 
1.210 
1.220 
1 229 


1 278 
1 288 
1 300 
1.310 
1.320 
1.332 
1 344 
1 354 
1 367 
1 378 
1 390 
1.401 
1 415 
1 427 
1.440 
1 451 
1.465 
1 478 


1 019 
1.0256 
1 032 


1 1136 
1.121 
1 129 
1.136 
1.144 
1 1616 
1 169 
1 167 
1 174 
1 182 
1 190 
1.198 
1 2066 
1.215 
1 223 
1.231 
1 239 
1 2476 
1 268 
1 264 


1.306 
1.315 
1 324 


1 534 
1 545 
1.557 
1 578 ' 


1 604 
1 015 
1.627 


1,710 
1 722 
1,734 
1 745 
1.756 
1 767 
1 777 


(Brneau, calculated by Gerlach, Z anal 8.292) 
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SULPHURIC ACID 


Sp gr, of H 2 SO<, etc — Continued. 


Sp. gr 

3. 

H&>* 

«!>• KT 


nloi 

1 760 

67 

30 

82 

44 

1 829 

75 

03 

91 90 

1 765 

67 

65 

82 


1.S30 

75 

19 

92 10 

1 770 

68 

02 

83 

32 

1 831 

75 

35 

92.30 

1.775 

68 

49 

83 

90 

1 832 

75 

53 

92 52 

1.780 

68 

98 

84 

50 

1 833 

75 

72 

92.75 

1 785 

69 

74 

85 

10 

1 834 

75 

96 

93 05 

1.790 

09 

96 

85 

70 

1 836 

76 

27 

93 43 

1.795 

70 

45 

86 

30 

1 836 

76 

57 

93.80 

1.800 

70 

94 

86 

90 

1 837 

76 

90 

94 20 

1.805 

71 

50 

87 

60 

1 838 

77 

23 

94 60 

1 810 

72 

08 

88 

80 


77 

55 

95 00 

1.815 

72 

oy 

89 

05 

1 840 

78 

04 

95 no 

1 820 

73 

51 

90 

05 

1.8405 

78 

33 

05 95 

1 821 

73 

G3 

90 

20 

1.8115 

79 

10 

07.00 

1 822 

73 

80 

90 

40 

1 8410 

79 

76 

97 70 

1.823 

73 

96 

90 

60 

1 8415 

80 

16 

98 20 

1 824 

74 

12 

90 

80 

1 8400 

80 

57 

98 70 

1 825 

74 

.29 

91 

00 

1 8400 

80 

98 

99.20 

1 S2(s 

74 

49 

91 

.25 

1 8395 

81 

18 

99.45 

1.827 

74 

69 

91 

50 

1 8390 

81 

39 

99.70 

1 82S 

74 

80 

91 

70 

1 8385 

81 

.59 

99 95 


(Lunge and Isler, Zeit. angew Ch. 9. 129.) 



Sp. gr. o 

cone. HjSCL, etc- 

-Continued. 

% HrSOr 

Sp. er 

% HjSOr 

. Sp.gr 

95 61 

1.8414 

93.32 

1 8352 

95.55 

1 8413 

93 29 

1 8351 

95 50 

1 8112 

93 26 

1.8350 

95 45 

1 8411 

93 23 

1 8349 

95 40 

1 8410 

93 20 

1.8348 

95 35 

1 8409 

93 17 

1 8347 

96 30 

1 8408 

93.14 

1 8346 

95.25 

1.8407 


1 8345 

95 21 

1 8406 

93.09 

1 8344 

95.16 

1 8405 

93 06 

1 8343 

95.12 

1 8404 

93 00 

1 8342 

95.08 

1 8403 

92 98 

1 8341 

95.04 

1 8402 

92 95 

1 83^9 

95.00 

1 8101 

92 93 

1 8338 

94 96 

1 8400 

92 90 

1.8337 

94 92 

1 8399 

92 87 

1 8336 

94 88 

1 8398 

92 84 

1 8335 

94.84 

1 8397 

92.82 

1 8334 

94.81 

1 8396 

92 70 

1 8333 

94 77 

1 8305 

92 77 

1 8332 

04.73 

1 8394 

92.73 

1 8331 

94.69 

1 8393 

92 71 

1 8330 

94 65 

1 8392 

92 69 

1 8329 

94.61 

1 8391 

92.66 

1 8328 

94.57 

1 8390 

92 63 

1 8327 

94 53 

1 8389 

92 61 

1.8326 

94 49 

1 8388 

92 59 

1 8325 

94 46 

1 8387 

92 56 

1 8324 

94 42 

1 8386 

92 54 

1 8323 

94 38 

1 8385 

02 52 

1 8322 

94 34 

1 8384 

92 49 

1 8321 

04 31 

118383 

92 46 

1 8320 

94.27 

1 8382 

92 44 

1 8319 

94 24 

1.8381 

92 41 

1 8318 

94 20 

1.8380 

92 39 

1 8317 

91.17 

1 8379 

92 37 

1 8316 

94.13 

1 8378 

92 34 

1 8315 

94 10 

1 8377 

92.32 

1 8314 

94 07 

1 8376 

92,29 

1 8313 

94 03 

1 8375 

92.27 

1.8312 

r 94 00 

1 8374 

92 21 

1.8311 

93 97 

1 8373 

92.22 

1 8310 

93.03 

1 8372 | 

92.19 

1 8309 

03 90 

1 8371 

92 17 

1 8308 

93.87 

1.8370 

92 15 

1 8307 

03 83 

1.8369 

92,12 

1 8306 

03.80 


92 10 

1 8305 

03.77 

1 8367 

92.07 

1.8304 

93.74 

1 8366 

92 05 

1 8303 

93 71 

1 8365 

92 02 

1 8302 

93 68 

1 8364 

92 00 

1 8301 

93 65 

1 8363 

91 98 

1 8300 

93 62 

1 8362 

01 95 

1.8299 

93 69 

1 8361 

91 93 

1 8298 

93 56 

1 8360 

91 91 

1 8297 

93 53 

1 8359 

91.88 

1.8296 

93 50 

1 8358 

91 86 

1 8295 

93.47 

1 8367 

91 84 

1 8294 

93 44 

1 8356 

91 81 

1 8293 

93.41 

1.8355 

91 78 

1.8292 

93.38 

1 8354 

91 76 

1 8291 

93 35 

1 8353 

91.74 

1 8290 



SULPHUE 


Sp. gr of cone. H 2 SO dj etc. — Continued. 



Sp gr, % HiSOj Sp gr. 

1.8298 90 78 1.8244 
1 8288 90 76 1.8243 
1 8287 90 74 1 8242 
1 8286 90 72 1 8241 


91 63 1 8286 90 70 
91,61 1 S284 90 68 
91 59 1 8283 90.66 
91 56 1 8282 90 04 
91.54 1 8281 90 62 
91.52 1.8280 90.60 
91.50 1 8279 90.59 


1 8240 
1 8239 
1 8238 
1 8237 
1 8236 
1 8235 
1 8234 
1.8233 


91.45 1 8277 90-55 1.8232 
91 43 1 8276 90.53 1 8231 
91.41 1 8275 90 51 1 8230 
91 39 1 8274 90 49 1.8229 
91 37 1 8273 90 47 1 8228 
91 35 1 8272 90 46 1 8227 
91,32 1 8271 90 44 1 8226 
91.30 1 8270 90.42 1,8225 
91 28 1 8269 90.40 1 8224 
91 26 1 8268 90.38 1 8223 
91 24 1.8267 90 37 1.8222 
91 22 1 8266 90.35 1 8221 
91 20 1 S265 90 33 1 8220 
91 18 1 8264 90 31 1 8219 
91 16 1 8263 90 29 1 8218 
91.14 1 8262 90 28 1 8217 
91.12 1 8261 90 26 1 8216 
91 10 1,8260 90.24 1 8215 
91 08 1 8259 90 23 1 8214 
91 06 1.8258 90.20 1 8213 
91 04 1 8257 90 18 • 1 8212 
91 02 1 8256 90.17 1 8211 
91 00 1 8255 90 15 1 8210 
90 98 1 8254 90 13 1 8209 
90 96 1 8253 90.11 1 8208 
90.94 1 8252 90 10 1 8207 
90 92 1 8251 90.08 1 8206 
90.90 1.8250 90.06 1 8205 
90 88 1 8249 90 04 1 8204 
90 86 1.8248 90 02 1 8203 
90 84 1.8247 90 01 1 8202 
90 82 1 8246 89.99 1 8201 
90 80 1 8245 89.97 1 8200 

(Richmond [calculated from Pickering, Chem 
Soc 67. 64], Jour Soc Ch Ind. 9. 479 ) 
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SULPHURIC ACID 


3p. gr. ofHjSOi+Aq. 

H s SOi 79.68 60.98 2 

. gr. 20720° 1.7383 1.5181 1 

H,SO« 1.0.10 4.78 

20°/20° 1.0085 1.0317 

and Rohland, Z. phys. Ch. 1896, 




19. 21 


= 1.0 


". gr. of H 2 S0 4 -|-Aq at 19 4°, wlieji p = 
percent strength of solution; d = observed 
density, w = volume cone, in grams pel 


94.10 
84 59 
73 08 


14.72 
9 802 
4 826 


1.6743 
1 5341 
1 3220 


1 1023 
1 0070 
1 0320 


( Barnes, J Phys Cliem 1 

Sp. gr of HaSCL+Aq at 20° 


49 10 
36 68 
25 00 
9 25 


1 6129 
1 4901 
1 3872 
1 2750 
1 1791 
1 0012 


(Borchheimei, Z phys. Ch. 1900, 34 27 ) 
ip gr, of cone, and fuming H 2 SQ < at 15° and 45‘ 


Sp gr. of fuming PI2SO4 at 35°. 


(Knietsch, B. 1901, 34. 4102.) 


81 99 

82 36 

82 73 

83 09 


87 14 
87 50 

87 87 

88 24 


95 21 
95.58 

95 95 

96 32 

96 69 

97 05 
97 42 
97 78 


1.9251 
1 9183 
1 9115 


(ICmotsch, B 1901, 34. 4101.) 
Sp. gr. of H 2 SC>4+Aq at 15713° in e 


1 004 
1 005 
1 00C 
1 007 
l.or 
1 009 
1 010 
1 011 
1 012 
1 013 
1 014 
1 015 
1.016 
1 017 
1.018 
l.or 
1 0 : 


y„ H,sa Sp gr I % 


9 04 
9.18 
9 33 
9 47 
9 61 
9 75 
9 89 
10 04 
10 18 
10.31 
10.45 
10 59 
10 73 

10 87 

11 00 
11 14 
11.28 
11.42 
11 56 
11 69 
11 83 
11 97 



SULPHURIC ACID 


913 


Sp. gr of H2S0 4 +Aq at 15°/15° m air — I Sp. gr. of H 3 S0 4 +Aq at 15°/15° m air — 
Continued, Continued , 


sp gr 

% h 2 so < || 

Sp gr 

% HjSO*]] 

Sp gr 

% j 

Sp gr. 

% HaSO.|| 

Sp gr 

99 HsSO^II 

Sp gr 

% HjS04 

1 084 

12 

11 

1 145 

20 

25 

1 206 

27 

95 

1 207 

35 

33 

1.328 

42. 

35 

1 389 

48. 

92 

1 085 

12 

24 

1 146 

20 

38 

1 207 

28 

08 

1 268 

35 

45 

1 329 

42 

46 

1 390 

49 

02 

1 086 

12 

38 

1 147 

20 

51 

1 208 


20 

1 269 

35 

57 

1 330 

42. 

57 

1.391 

49. 

13 

1 087 

12 

52 

1 . 148 

20 

64 

1 209 

28 

32 

1.270 

35 

68 

1 331 

42 

68 

1 302 

49 

23 

1 088 

12 

66 

1.149 

20 

77 

1 210 

28. 

45 

1 271 

35 

8(1 

1 332 

42 

79 


49 

34 


12 

79 

1 150 

20 

90 

1 211 

28 

57 

1 272 

35 

92 

1 333 

42 

90 

1.394 

49. 

44 

1 090 

12 

93 

1 151 

21 

03 

1.212 

28 

69 

1.273 


04 

1 334 

43 

01 

1 395 

49. 

54 

1 091 

13 

07 

1 152 

21 

16 

1 213 

28 

82 

1.274 

36 

15 

1 335 

43 

12 

1 396 

49. 

65 

1 092 

13 

20 

1 153 

21 

28 

1 214 

28 

94 

1.275 

36 

27 

1 330 

43 

23 

1 397 

49 

75 

1 093 

13 

34 

1 154 

21. 

41 

1 ,215 

29 

06 

1.276 

36 


1 337 

43 

35 


49 

80 

1 094 

13 

48 

1 155 

21. 

54 

1 216 

29. 

18 

1 277 

36 

51 

1.338 

43 

46 

1 399 

49 

96 

1 095 

13 

61 

1 156 

21 

67 

1.217 

29 

31 

1 278 

36 

02 

1 339 

43 

57 

1 400 

50 

00 

1 096 

13. 

75 

1 157 

21 

80 

1 218 

29 

43 

1 279 

36 

70 

1 340 

43 


1 401 

50 

16 

1 097 

13 

89 

1 158 

21 

93 

1.219 

29 

55 

1.280 

36 

80 

1 341 

43 

79 

1 402 

50. 

20 


14. 

02 

1 159 

22 

05 

1 220 

29 

69 

1 281 

36 

97 

1 342 

43. 

90 

1 403 

50 

37 

1 099 

14 

16 

1 16(1 

22 

18 

1 221 

29 

80 

1 282 

37 

09 

1 343 

44. 

01 

1.404 

50 

47 

1 100 

14 

29 

1 161 

22 

31 

1 222 

29 

92 

1 283 

37 

21 

1 344 

44. 

12 

1.405 

50. 

67 

1 101 

14 

43 

1 162 

22 

44 

1 223 

30 

04 

1 284 

37 

32 

1 345 

44. 

28 

1 406 

50 

67 

1.102, 

14 

56 

1.163 

22 

56 

1 224 

30 

17 

1 285 

37 

44 

1 346 

44. 

34 

1 497 

50. 

77 

1.103 

14 

7(1 

1 , 164 

22 

69 

1 225 

30 

29 

1 286 

37 

56 

i 347 

44 

45 

1 408 

60. 

88 

1 104 

14 

83 

1.165 

22 

82 

1 226 

30 

41 

l 287 

37 

68 

1 348 

44. 

56 

1.409 

50. 

98 

1 105 

14 

97 

1 166 

22 

94 

1 227 

30 

53 

1 288 

37 

79 

1 340 

44 

67 

1 410 

51. 

08 

1 106 

15 

10 

I 167 

23 

07 

1 228 

30 

65 

1 289 

37 

91 

1.350 

44 

77 

1,411 

61 

18 

1 107 

15 

24 

1 168 


20 

1 229 

30 

78 

1 290 


03 

1 351 

44. 

88 

1 412 

51 

28 

1 108 

15, 

37 

1 169 

23, 

,32 

1 230 

30 

90 

1 291 

38 

14 

1.352 

44 

99 

1.413 

51 , 


1 109 

15, 

51 

1 170 

23 

,45 

1,231 

31 

02 

1 292 

38 

26 

1.353 

45 

10 

1 414 

51. 

48 

1. 11C 

15 

64 

1 171 

23 

57 

1 232 

31, 

,14 

1 293 

38 

37 

1 354 

45 

21 

1 415 

51. 

58 

1 111 

15 

78 

1 172, 

23 

71 

1 233 

31, 

.26 

1 294 

38 

49 

1 355 

45 

32 

1.416 

51 

68 

l 112 

15 

91 

1 173 

•23 

83 

1 234 

31 

38 

1 295 

38 

00 

1 356 

45 

43 

1.417 

51. 

78 

1.113 

16 

05 

1 174 

23 

96 

1 235 

31 

50 

1 296 


.72 

1 367 

46 

63 

1.418 

51 

89 

1 114 

16 

18 

1 1751 

24 

08 

1 236 

31 

62 

1 297 


83 

1 358 

45 

64 

1.419 

51. 

99 

1 115 

16 

31 

1 170 

24 

21 

1 2371 

31 

75 

1.298 

38 

95 

1 350 

45 

75 

1.420 

52, 

,09 

1 116 

16, 

,45 

1,177 

24 

34 


31 

87 

1 399 

39 

06 

1 360 

45 

86 

1 421 

52. 

19 

1 117 

16 

58 

1 178 

24 

46 

1 239, 

31 

99 

1 300 

39 

18 

1 361 

45. 

07 

1.422 

52, 

29 

1 118 

16, 

,71 

1 179 

24 

.59 

1.240 

32 

.11 

1 3‘01 


29 

1 362 

46. 

,07 

1 423 

52, 

39 

1 119 

16, 

,84 

1 180 

24 

71 

1 241 

32 

23 

1.3021 

39 

41 

1 303 

46 

18 

1 424 

52 


1 120 

16 

98 

1 181 

24 

84 

1.242 

32 

.36 

1 303 


52 

1 364 

46 

29 

1 425 

52, 

.59 

1 121 

17 

11 

1 182 

24 

97 

1 243 

32 

47 

1.304 

39 

64 

l 366 

46 

39 

1 426 

52 

.69 

1 122| 

17 

24 

1 183 

25 

09 

1 244 

32 

59 

1.305 

39 

75 

1 366 

46 

50 

1 427 

52. 

,79 

1 123 

17 

37 

1 184 

25 

22 

245 

32 

71 - 

1 306 


86 

1.367 

46 

61 

1.428 

52 

,89 

1 124 

17 

51 

1 185 

25 

34 

1 246 

32 

.83 

1 307 

39 

98 

1.368 

46 

71 

1 429 

52 

98 

1 125 

17 

64 

1.186 

25 

47 

1 247 

32 

95 

1 308 

40 

09 

1 369 

46 

82 

1 430 

53 

08 

1 126 

17 

77 

1.187 

25 

.59 

1.248 

33 

07 

1 309 

40 

20 

1 370 

46 

92 

1 431 

53 

18 

1 127 

17 

90 

1.188 

25 

.72 

1 249 

33 

19 

1 310 

40 


1 371 

47 

03 

1 432 

53 

28 

1 128 

18 

03 

1 189 

25 

.84 

1 250 

33 

31 

1 311 

40 

43 

1 372 

47 

14 

1.433 

53 

,38 

1 129 

18 

.16 

1 190 

25 

97 

1 251 

33 

43 

1 312 

40 

54 

1 373 

47 

24 

1 434 

63 

48 

1 130 

18 

30 

1 191 

26 

09 

1 252 

33 

.65 

1 313 

40 

66 

1 374 

47 

35 

1 435| 

53 

58 

1 131 

18 

43 

1 192 

26 

22 

1 253 

33 

67 

1.314 

40 

.77 

1 375 

47 

.45 

1 436 

53 

68 

‘1 132 

18 

56 

1 193 

26 

34 

1 254 

33 

79 

1 315 

40 

88 

1 376 

47 

50 

1 437 

63 

78 

1 133 

18 

69 

1 194 

26 

47 

1 255 

33 

91 

1 316 

40 

99 

1 377 

47 

67 

1 438 

53 

88 

1 134 

18 

82 

1 195 

26 

59 

1 256 

34 

.02 

1 317 

41 

11 

1 378 

47 

77 

1 439 

53 

97 

1 135 

18 

95 

1.196 

26 

71 

1 257 

34 

.14 

1 318 

41 

22 

1 379 

47 

.88 

1 440 

54 

.07 

1 136 

19 

08 

1 197 

26 

84 

1 258 

34 

26 

1 319 

41 

33 

1 380 

47 

98 

1 441 

54 

.17 

1.137 

19 

.22 


26 

.96 

1 259 

34 

38 

1 320 

41 

45 

1 381 

48 

09 

1 442 

54 

27 

1 138 

19 

.34 

1 199 

27 

09 

1 260 

34 

50 

1 321 

41 

56 

1 382 

48 

.10 

1.443 

54 

36 

1 139 

19 

.47 

1.200 

27 

21 

1 261 

34 

62 

1 322 

41 

.67 


48 

30 

1 444 

64 

46 

1.140 

19 

60 

1 201 

27 

33 

1 262 

34 

74 

1.323 

41 

79 

1 384 

48 

40 

1 445 

64 

56 

1 141 

19 

.73 

1 202 

27 

46 

1 263 

34 

.86 

1.324 

41 

.90 

1 385 

48 

£?o 

1 446 

54 

65 

1.142 

19 


1 203 

27 

58 

1 264 

34 

98 

1.325 

42 

01 

1.386 

48 

61 

1 447 

64 

.75 

1 143 

19 

99 

1 204 

27 

71 

1 205 

35 

09 

1 326 

42 

12 

1 387 

48 

71 

1 448 

64 

86 

1 144 

20 

12 

1.205 

! 27 

83 

1.260 

35 

21 

1 327 

42 

23 

1 388 

48 

82 

1 449 

54 

: 94 



914 


SULPHURIC ACID 


Sp. gr. of HaSOi+Aq at 15 0 /15° in an — I Sp gr. of HjSOj+Aq at 15715° in air — 
Continued. Continued 


Sp gr 

% H a SOi| 

Sp. grf 

| % HsSO<| 

Sp. gr 

| % II,SO , 

Sp gr 

| % HjSO,| 

Sp gr 

| % H,SO, 

Sp gr 

%i 

I*SO, 

1 450 

55. 

04 

1 511 

60 

.78 

1 572 

60 

.23 

1 633 

71 

48 

1 694 

76 

65 

1 755 

82 

~aT 

1 451 

55 

14 

1 512 

60 

.87 

1.573 

66 

31 

1 634 

71 

57 

1 695 

76 

74 

1 756 

82 

11 

1,452 

55 

24 

1 5131 

60 

96 

1 574 

66 

40 

1 6351 

71 

65 

1,696 

70 

82 

1 757 

82 

.21 

1,453 

55 

33 

1 514' 

61 

.05 

1 575' 

66 

49 

1 636 

71 

74 

1 697 

70 

91 

1.758 

82 

31 

1 454: 

55 

43 

1 515 

61 

.14 

1 576 

60 

57 

1.637 

71 

82 

1 698 

76 

99 

1 759 

82 

41 

1,455 

55 

53 

1 516 

61 

24 

1 577 

66 

66 

1 638 

71 

91 

1 699 

77 

08 

1 760 

82 

51 

1,456' 

55 

62 

1.517' 

61 

33 

1 578' 

66 

75 

1 639 

71 

99 

1 700| 

77 

17 

1.761 

82 

61 

1.457 

55 

72 

1.518 

61 

42 

1 579, 

66 

83 

1 640 

72 

07 

1 701 

77 

25 

1.762 

82 

71 

1 458 

55 

82 

1 519 

61 

51 

1 680 

06 

92 

1 041 

72 

16 

1 702 

77 

.34 

1.763 

82 

80 

1 459 

55, 

,91 

1 520 

61 

60 

1 581 

67 

01 

1 642 

72 

.25 

1 703 

77 

42 

1 764 

82 

.90 

1.460 

56, 

.01 

1 521 

61 


1 582 

67 

10 

1 643 

72 

.33 

1 704 

77 

51 

1 1 765 

83 

.00 

1.461 

56, 

,11 

1 522 

61 

78 

1 5831 

67 

18 

1 644 

72 

.42 

1 705 

77 

60 

1 766 

83 

10 

1.462 

56 

20 

1 523 

61 

87 

1 584 

67 

27 

1 645 

72 

50 

1 706 

77 

68 

1 767 

83 

20 

1.463 

56 

30 

1 524 

61 

96 

1 585 

67 

36 

1 646 

72 

59 

1 707 

77 

77 

1.768 

83 

.29 

1.464 

56 


1 525 

62 

05 

1 686 

67 

44 

1 047 

72 

67 

1 70S; 

77 

85 

1.769 

83 


1.405 

56 

49 

1 526 

62 

14 

1 587 

67 

.53 

1 648 

72 

70 

1 709 

77 

94 

1 770 

83 


1.406 

56 

59 

1 527 

62 

23 

1 588 

07 

.62 

1 649 

72 

84 

1 710! 

78 

03 

1 771 

83 

’59 

1.467 

66 

68 

1.528 

62 

32 

1 589 

67 

.70 

1 650 

72 

.93 

1 71l| 

78 

11 

1 772 

83 

.69 

1.468 

66 

78 

1.529 


41 

1.590 

67 

79 

1 651 

73 

01 

1 712 

78 

20 

1 773 

83 

78 

1 469 

58 

87 

1 530 

62 

50 

1 591 

67 

88 

1 652 

73 

10 

1 713 

78 

.28 

1 774 

83 

8S 

1 470 

66 

97 

1 531 

62 


1 592 

67 

97 

1.653 

73 

18 

1 714 

78 

37 

1.775 


98 

1 471 

57 

oa 

1 532 

62 

68 

1 593 

68 

05 

1.654 

73 

27 

1.715 

78 


1 770 

84 

08 

1 472 

57 

.16 

1 533 

62 

.77 

1 594 

68 

14 

1.655 

73 

35 

1.716 

78 

54 

1 777 

84 

.18 

1 473 

57 

25 

1 534 

62 

86 

1 595 

68 

23 

1 656 

73 

43 

1 717 

78 

63 

1 778 

84 

29 

1 474 

57 

35 

1 535 

62 

.95 

1 596 


31 

1 657 

73 

52 

1 718 

78 

72 

1 779, 

84 

39 

1.4751 

57 

44 

1 536 

63 

04 

1 597 

68, 

,40 

1 668 

73 

.62 

1 719 

78 

80 

1.780 

84 

50 

1 476 1 

57 

.54 

1 537 

63 

13 

1 598' 

68 


1 669 

73 

69 

1 720 

78 


1.781 

84 

60 

1 477 

57, 

,63 

1 538 

63 

22 

1.599 

68 

57 

1 660 

73 

77 

1.721 

78 

97 

1 782 

84 

71 

1 478 

57, 

,73 

1 539 

63 

31 

1 600 

68 

66 

1.661 

73 

80 

1 722 

'79 

06 

1 783 

84 

81 

1 479 

57 

,82 

1 540 

63 

40 

1 601 

68 

74 

1 662 

73 

94 

1 723 

79 

15 

1.784 

84, 

.92 

1 4S0 

57 

92 

1 5411 

63 

49 

1 602 

08 

83 

1 663 

74 

02 

1.724 

79 

23 

1,785 

85 

03 

1 481 

58 

01 

1 542 

63 

58 

1 603 

68 

92 

1 664 

74 

11 

1 725 

79, 

.32 

1.786 

85 

14 

1 482 

58 

10 

1 543' 

63 

67 

1 604 

69 

00 

1 665 

74 

19 

1 726 

79 

41 

1 787 

85, 

,25 

1 483 

58 

20 

1 544, 


76 

1.605 


.09 

1 666 

74 

27 

1 727 

79 

49 

1 788 

85 

36 

1 484 

58 

29 

1 . 546 

63 

85 

1 606 

69 

17 

1 667 

74 

36 

1 728 

79 

58 

1 789 

85 

47 

1.485 

58, 

.38 

1 546 

63 

94 

1.607 

69 

26 

1 668 

74 

44 

1.729 

79 

67 

1.790 

85 

60 

1 480 

58 

48 

1 547 

64 

03 

1 608 

69 

35 

1 669 

74 

53 

1.730 

79 

75 

1 791 

85 

,72 

1 . 487 

58 

57 

1.548| 

64. 

12 

1 609 

69 

43 

1 670 

74 

.61 

1 731 

79 

84 

1,792 

85 

.84 

1.488 

58 

66 

1 549 

64 

20 

1.610 

69 


1 071 

74 

.09 

1 732 

79 

.93 

1.793 

85 

96 

1 489 

58 

75 

1.550 

04 

29 

1 611 

69 

60 

]. , 072 

74 

78 

1 733 

80 

.02 

1.794 

86 

08 

1.490 

58, 

85 

1 551: 

64 

38 

1 612 

69 

69 

1 673 

74 

86 

1 734 

80 

11 

1 795 


20 

1 .491 

58 

94 

1 552; 

64 

47 

1 613 

69 

78 

1.674 

74 

95 

1 736 

80 

20 

1 796 

86 

32 

1.492 

59 

03 

1 553; 

64 

55 

1,614 

69 

86 

1 675 

75 

03 

1 736 

80 

29 

1 797 

86 

45 

1 493 

59 

12 

1.554 

64 

04 

1 015 

69 

95 

1 676 

75 

12 

1 737 

80 

38 

1 798 


58 

1 494 

69 

22 

1 555 

64 

73 

1 616 

70 

03 

1 677 

75 

20 

1 738 

80 

47 

1 799 

86 

71 

1 495 

59 

31 

1 558i 

64 

82 

1.617 

70. 

,12 

1 678 

75, 

,29- 

1 739 

80, 

,50 

1 800 

86 

84 

1 490 

59, 

,41 

1.5571 

64 

91 

1 618 

70, 

.20 

1 679 

75 

.37 

1 740 

80 

65 

1.801 


97 

1 497 

59 

.50 

1 558 

65 

00 

1,619 

70 

29 

1 680 

75 

46 

1 741 

80 

74 

1 802 

87 

10 

1 . 498 

59, 

,59 

1 559 

65 

08 

1 620 

70 

38 

1.681 

75 

54 

1 742 

80 

84 

1 803 

87 

23 


59 

,68 

1 560 

65 

17 

1.621 

70 

46 

1.682 

75 

03 

1 743 

t 80 

92 

1 804 

87 

36 


59 

> 78 

1 581 

65 

,26 


70 

55 

1 683 

75 

.71 

1 744 

81 

01 

1 806 

87 

,50 


59 

87 

1 562 

66 

35 

1 623 

70 

63 

1 6841 

76 

80 

1 745 

81 

10 

1 806 

87 

04 


59 

.96 

1 583 

65 

,44 

1 024 

70 

72 

1.685: 

76 

88 

1 746 

81, 

.19 

1 807 

87 

78 


60 

.05 

1.564 

65 

.52 

1 025 

70 

80 

1.686 

75 

.97 

1 747 

81 

28 


87 

92 



. 14 

1.565 

05 

61 

1 626 

70 

89 

1 087 

70 

06 

1 748 

81 

37 

1.809 

88. 

06 



.23 

1 . 566 

05 

,70 

1.627 

70 

.97 

1 088 

70 

14 

1.749 

1 81. 

.40 

1 810 

88 

20 



.33 

1 567, 

65 

79 

1 628 

71 

00 

1 689 

70 

22 

1 750 

81. 

55 

1.811 

88 

34 




1 . SQSj 

65 

88 


71 

14 

1 690 

76 

31 

1.751 

81 

64 

1,812 

88 

49 




1.569 


96 

1 630 

71 

23 

1 691 

76. 

,39 

1 752 

81 

73 

1 813 

88 

64 




1.570 

03 

05 

1.631 

71 

31 

1 692 

76 

48 

1 753 

81 

82 

1 814 

88 

79 

_ — ; 

— 


— 71 

66 

14 

1.632 

71 

40 

1 693 

76 

66 

1.754 

81 

92 

1.815 

88 

95 


Continual on pane 917 
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Sp. gr. of HuSOi+Aq at t°. Sp. gr. of H 2 0 at 16° = 1^ 
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Sp. of H a S0 4 +Aq. at t°. Sp. gr. of H 2 0 at 16° = 1 Continued 



„ | 

*' 

... 

20° 

2 r i° 

,w° 

40° 

60° 

60° 

53 

1.44239 

1.43420 

1.43014 

1.42611 

1.42211 

1.41814 

1.41028 

1.40254 

1.39490 

54 

1 45269 

1.44443 

1.44034 

1 43628 

1.43225 

1.42825 

1.42034 

1.41255 

1.40488 

55 

1 46311 

1.45477 

1.46066 

144666 

1.44260 

1.43847 

1 43051 

1.42268 

1.41497 

56 

1 47364 

1.46523 

1.46107 

1 46696 

1.45285 

1.44880 

1.44078 

1.43290 

1.42515 

57 

1 48427 

1.4757S 

1 47159 

1,46743 

1.46331 

1.45922 

1.46116 

1.44322 

1.43542 

58 

1.49499 

1.48643 

1.48221 

1.47802 

1.47387 

1.46975 

1.46162 

1 45364 

1.44579 

59 

1,50583 

1.49719 

1 49292 

1.48870 

1.48452 

1.48037 

1 47218 

1.46415 

1.45626 

60 

1,51676 

1.50804 

1.50374 

1.49949 

1.49527 

1 49109 

1 48285 

1.47476 

1.46683 

61 

1 52778 

1.51899 

1.61465 

1 51036 

1.60611 

1.50190 

1,49360 

1.48546 

1.47748 

62 

1.53889 

1.53002 

1 52564 

1 52132 

1.51703 

1.51278 

1.60442 

1.49622 

1.48819 

63 

1.55008 

1.54113 

1.53672 

1.53236 

1.62804 

1.62376 

1 51633 

1.60708 

1.49900 

64 

1.56135 

1 55233 

1.64788 

1.54348 

1.53913 

1 53481 

1.52632 

1.51801 

1 50988 

65 

1.57270 

1.56360 

1.55912 

1 55469 

1.55030 

1.64695 

1.53740 

1.62903 

1 52084 

66 

1.58414 

1.57496 

I 57044 

1 66597 

1 56154 

1.55716 

1.54854 

1 54011 

1.53187 

67 

1,59565 

1 58640 

1 58184 

1 57733 

1.57287 

1 66846 

1,55978 

1.55128 

1.54298 

68 

1.60724 

1.59792 

1 59332 

1.58878 

1.58427 

1 67981 

1.57104 

1.56246 

1.55408 

61) 

1.01892 

1.60951 

1 00488 

1 60030 

1.59677 

1.69129 

1.58247 

1.57384 

1.66541 

70 

1.63008 

1.62118 

1.61651 

1.61189 : 

1.60732 

1 60280 

1.59391 

1.58521 

1 67672 

71 

1.64251 

1 63293 

1 62821 

1 62355 i 

1.61894 

1.61437 

1.60540 

1.59663 

1.58806 

72 

1.05439 

1 64473 

1.63997 

1 63527 

1.63062 

1 62601 

1.61096 

1.60811 

1.59946 

73 

1.66633 

1 05658 

1.65178 

1.64704 

1.64234 

1.63769 

1.62855 

1.61961 

1.61087 

74 

1.07831 

1 60847 

1 66362 

1.65883 

1.65408 

1.64939 

1 64015 

1.63111 

1.62227 

73 

1.69030 

1,68037 

1 67547 

1.67063 

1 66684 

1.66109 

1.65175 

1.64260 

1.63366 

70 

1 70228 

1.69225 

! 1 68731 

1.68242 

1 67767 

1 07278 

1.66332 

1.65405 

1.64498 

77 

1.71424 

1 70411 

1 69911 

1 69416 

1 68926 

1.68439 

1.67481 

1.66540 

1.65617 

73 

1.72615 

1 71589 

1 71083 

1 70582 

1 70086 

1.69691 

1.68616 

1.67658 

1.66717 

79 

1.73798 

1 72758 

1.72243 

1.71735 

1 71231 

1 70731 

1.69741 

1.68767 

1.67809 

SO 

1.74970 

1.73909 

1.73386 

1.72868 

1.72366 

1.71847 

1.70842 

1.69854 

1.68881 

81 

1.76120 

1.75038 

1.74504 

1.73979 

1.73468 

1.72942 

1.71921 

1.70916 

1.69930 

82 

1.77244 

1.76140 

1.75596 

1.75057 

1 74524 

1.73998 

1.72962 

1.71945 

1.70960 

83 

1.78312 

1.77193 

1.76642 

1 76097 

1.75557 

1.76022 

1.73972 

1.72943 

1.71937 

84 

1.79310 

1.78191 

1.77636 

1.77087 

1.76543 

1.76006 

1.74943 

1.73902 

1.72883 

85 

1.80250 

1.79123 

1 78667 

1.78016 

1.77470 

1.76929 

1.75863 

1.74816 

1.73789 

86 

1.81108 

1.79982 

1.79428 

1.78878 

1 78331 

1.77789 

1.76721 

1.75674 

1.74642 

87 

1 81887 

1.80767 

1.80214 

1.79666 

1.79123 

1.78584 

1.77519 

1.76473 

1.75445 



1.81476 

1.80926 

1.80381 

1 79839 

1 79302 

1.78242 

1.77199 

1.76176 

89 

1.83216 

1.82111 

1.81564 

1.81022 

’ 1.80484 

1.79950 

1.78895 

1.77856 

1.76834 

90 

1.83771 

1.82077 

1.82135 

1.81597 

1 81063 

1.80532 

1.79483 

1.78448 

1.77429 

91 

1.84263 

1,83179 

1.82642 

1.82109 

1.81580 

1.81054 

1.80013 

1.78985 

1.77972 

92 

1.84691 

1.83619 

1.83088 

1.82561 

1.82037 

1.81616 

1 80487 

1.79471 

1.78470 

93 

1.85059 

1,83997 

1 83471 

1.82960 

1.82432 

1.81918 

1.80902 

1.79900 

1.78914 

94 

1.85363 

1.84311 

1 83790 

1,83275 

1 82763 

1.82256 

1.81253 

1.80266 

1.79296 

96 

1.85598 

1 84555 

1.84040 


1.83022 

1 82520 

1 81528 

1.80553 

1.79595 

96 

1.85765 

1.84729 

1.84217 

1.83709 

1.83207 

1.82708 

1 81724 

1.80758 

1.79809 

97 

1.85854 

1.84816 

1.84305 

1.83798 

1.83297 

1.82800 

1.81822 

1.80863 

1.79924 

98 

1.85836 

1.84789 

1.84275 

1.83766 

1.83264 

1.82767 

1.81792 

1.80840 

1.79912 

99 

1.85671 

1.84612 

1.84093 

1.83581 

1.83076 

1.82678 

181604 

1.80658 

1.79741 

100 

(1.85330) 

j (1 84255) 

(1.83729) 

(1.83213) 

(1.82705) 

(1 82205) 

(1.81231) 

(1.80288) 

(1.79381) 


Auszug aus Band 6 der wissenschaftlichen Abhandlungen der Nonnaleichungskoininission 
Berlin 1904, P. 237. Springer’s publication. 

(Domke, Z. anorg. 1905, 43. 176.) 
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1 81', 
1 818 
1 810 
1 820 
1 821 
1 822 
1 823 
1 824 


91 30 
91 52 
91 74 

91 98 

92 22 
92 46 
92 71 


1 840 
841 
11.842 
1 843 
1 844 
l 84421 
1 844 
1 843 
1 842 
1 841 
1 840 , 
18 394 1 


94 57 

94 96 

95 40 
96.02 


0 01 

1 000719 
0,075 
1 005152 
0.50 
1,03218 


0 025 
1 001907 
0 10 
1 00677 
0 75 
1 04760 


1.0 


101 . 0 ° 

102.0 

105 5 

105.0 

106 5 

108.0 
110 0 
114 0 
118 5 
124 0 
128 5 
133 0 
141 5 
147 0 
153.5 
161.0 


170 0° 
174 5 
180 6 
189 0 
199 0 
207 0 
218 5 
227 0 
238 5 


(Lunge, B. 11. 370.) 


Sp gr lit 15° 

F-Pt, 

1 671 

1 691 

1 712 

1 727 

1 732 

1 74,9 

1 767 

1 TOO 

1 807 

1 842 

liq at —20° 

-7 5 
-8 5 
-0 2 
+1 6 
+4 5 
-9 0 

liq. at —20° 


Sp. gr. at 20° of H 2 S0 4 +Aq containing 
M g. mols HaSCL per liter. 


S:* 

M ST ’ 

Sp.gr. 1 09345 1.12316 

(Jones and Pearce, Am. Ch. J. 1907, 38. 733.) 

Boilmg-pomt of HaSCL+Aq 


Freezing- and melting-points of H..SO, -f Aq 


-8 5 
+4 5 . 
+6 5 
+8 0 


(Lunge, B. 16. 2644.) 

Effeot of impurities on sp. gr. of HaSCL+Aq. 

^ The figures show the increase in sp gr^ of HaSO< + 
differenl°strengths. " S ° lmpun y t0 a01 0 


1 bS 
MgSO, 
AsiOa 
HSNOt 


100% 98% I 04 


1 0 0010 
0 000271 


(Marshall, J Soc Chem. Ind. 1902, 21. 1508.) 


0 00 

0 57 

1 05 
4 67 

. 7 17 
7 37 
7 75 
9 10 
11.33 
12.71 
16 52 


1.8437 
1 8456 
1 8476 


22 51 
25 56 
27 29 
32 53 
37 03 
39 49 
57 78 
72 89 
90 76 
98 19 
100.00 


1 7700 
1 7601 
1 6879 
1 6227 
1 5408 


(Marshall, J Soc Chem Ind, 1602, 21. 1508.) 


Miscible with alcohol, with evolution of 
heat and formation of ethylsulphunc acid. 

-f-H 2 0 =HiS0 6 , also called tetrahydroxyl 
sulphuric acid. (Marignac, A. ch. (3) 39. 
184.) 

Mpt. 8.35° (Pickering.) 

+2IIaO =H 6 SOo, also called perliydroxyl 
sulphuric acid. 

Mpt. —38.9°. (Biron, J. Russ. Phys. 
Chem. Soc. 1899, 31. 617.) 

+3H 2 0. (Pickering, Chem. Soc. 1890, 
67. 331.) 
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+4H 2 0. Mpt. —75°. (Pickering, Chem 
Soc. 1890, 57. 331.) 


Sp. gr. and fr. pt of hydrates of H 2 S0 4 . 


Hydrate 

h'ho, 

ttio liquid 

Fr-pt. 

H 2 S0 4 (pure) 

100 

1 842 

+10 5 

h 2 so 4 +h 2 o 

84 48 

1 777 

+ 35 

H 2 S0 4 +2H 2 0 

73.08 

1.650 

-70 0 

H 2 S0 4 +4H s 0 

57 65 

1 476 

-40 0 

H 2 SC>4+6H 2 0 

47 57 

1 376 

-50 0 

H 2 S0 4 +8H 2 0 

40 50 

1 311 

-G5 0 

h 2 so 4 +ioh 2 o 

35 25 

1 268 

-88 0 

H 2 S0 4 -i-llH 2 0 

33 11 

1 249 

-75 0 

H 2 S0 4 +12H 2 0 

31 21 

1 233 

-55 0 

H 2 S0 4 +13H 2 0 

29 52 

1 219 

—45 0 

H 2 S0 4 +14H s 0 

28 00 

1 207 

-40 0 

H 2 S0 4 +15H 2 0 

26 63 

1 196 

-34 0 

H 2 S0 4 +16H 2 0 

25.39 

1 187 

-25 6 

H 2 S0 4 +18H 2 0 

23 22 

1 170 

-19 0 

H 3 SO 4 +20ir a O 

21.40 

1 157 

-17.0 

H 2 S0 4 +25II 2 0 

17 88 

1 129 

- 8 5 

H 2 SO 4 +60H 2 O 

9 82 

1.067 

-35 

H 2 S0 4 +75H s 0 

6 77 

1 045 

0 0 

h 2 so 4 +iooii 2 o 

5 16 


+ 25 

H 2 S0 4 +300H 2 0 

1.78 

1.007 

+ 45 

h 2 so 4 +ioooii 2 o 

0 54 

] 001 

+ 05 


(Pietet, C. R. 1894, 119. 645 ) 


Sulphuric acid, anhydrous, S0 8 
See Sulphur inoxide. 

Disulphuric (Pj/rosulphuric) acid, H 2 S 2 0 7 . 
Very deliquescent. Miscible with H 2 0. 

501. in fuming H 2 S0 4 . Miscible in liquid 

50 2 . (Schultz-Sellaok ) 

H 2 S 2 07, 2H 2 S0 4 . Fumes on air. (Jacque- 
lain, A. oh. (3) 30. 343.) 


Mm. FelsSbanyite. 

+16H 2 0. Mm. Paralitminile. 

8Al 2 O a , 6S0 8 +25H 2 0. Insol. in H 2 0; sol, 
in dil. acids (Ldwe, J. pr 79.428) 

5A1 2 0 8 , 3SO s +20H 2 0. Easily sol. in acids. 
(Debray, Bull. Soo. (2) 7. 9 ) 

3AI 2 0 8 . 2S0 8 +9H 3 0. Nearly insol. in 
cone. H$Oi. (Bayer, Dingl. 263. 211.) 
+20H 2 O. Ppt. 

4A1 2 0 8 , 3S0 8 +36Hj 0. Insol. m H 2 0, 
Easily sol. in dil. mineral acids, and hot 
HC 2 H 8 0 3 +Aq. (Debray, Bull. Soo. (2) 7. 1.) 

A1 2 0 8 , S0 8 + 6H 2 0 = (A10) 2 S0 4 + H s O. 
Insol. in H 2 0 or HC 2 H 8 0 3 +Aq. SI sol. in 
hot HC1, easily sol. m warm KOH+Aq. 
(Bottmger, A. 244. 225 ) 

+9H 3 0. (Athanasesco, C R. 103. 27.) 
Min Alvmimte. 

[A1 2 (0H) B 1S0 4 +2H 3 0. 

Sol. m HCl+Aq. in the cold with decomp. 
Very unstable. (Schlumberger, Bull Soo. 
1895, (3) 13. 60 ) 

3A1 2 0 8 , 4S0 s + 9H 2 0. (Athanasesco, C. R. 
103. 271 ) 

+30H 2 O. Sol. m 144 pts. cold, and 30.8 
pts. boiling H 2 0 Easily sol. in HC1, and 
HNOj+Aq. (Rammelsberg, Pogg. 43. 583.) 

2A1 3 0j, 3SO s . Decomp, by H 2 0 into 
3A1 2 0 8 , SO, and A1 8 (S0 4 ) 8 . (Maus.) 

A1 2 0 8 , 2S0 8 =A1 2 0(S0 4 ) 2 . 

Min. Alamame. 

+H 2 0. Sol in small quantity of H 2 0, but 
decomp, by a large quantity into (AI0) 2 S0 4 
and A1 2 (S0 4 )j. (Maus, Pogg. 11. 80.) 

+12H 8 0. Easily sol in hot or cold H 2 0. 
Sat. solution contains 45% salt at 15°, which 
crystallises unohanged on evaporatmg. (Mar- 
guerite, C. R. 90. 354.) 

Above basic compounds are mixtures. 
(Pickering, C. N. 45. 121, 133, 146.) 

Aluminum sulphate, A1 2 (S0 4 ) 8 . 


Telrasulphuric acid, H 2 S 4 0 18 
Fumes on air. (Weber, Pogg. 169. 313.^ 


Most sulphates are easily sol. in H 8 0; 
but Ag 3 S0 4 , Hg 2 S0 4 , and CaS0 4 are only si. 
sol., while BaS0 4 , SrS0 4 , and PbS0 4 ! 
nearly insol. therein. All sulphates are s._. 
in cone. H s S0 4 . Basic sulphates are ibboI. 
in H a O. Most sulphates are insol. m alcohol. 

Insol. in liquid NHj. (Franklin, Am. Ch. 
J. 1898, 20. 823.) 

Aluminum sulphate, basic, 2A1 3 0 8 ,S0 8 + 
5H 2 0. 

Slowly sol in 10 mols. HC 2 H 8 0 2 . 
(Schlumberger, Bull. Soc. 1895. (3) 13. 41.) 

+7H 2 0, Easily sol. in 8 mols. dil. HCI+ 
Aq. or m 10 mols. 10% acetic acid in 24 
hours. (Sohlumberger.) 

-f-lOHjO, Insol m H t O; easily sol. in cold 
dil, mineral acids, and HC 2 H 8 0 2 + Aq. (Crum, 
A. 89, 174.) 


0° 10° 20° 30° 40° 60° 

a 31.3 33.5 36 15 40 36 45.73 52 13 
b 86 85 95 8 107 35 127 6 167 6 201 4 


60° 70° 80° 90° 100° 

a 69 09 66.23 73 14 80 83 98.11 
6 262 6 348 2 467.3 678 8 1132. 
(Poggiale, A. ch. (3) 8. 467.) 

'See also +18H 2 0, 




SULPHATE, ALUMINUM AMMONIUM 


Sn trr of AI 2 (S0 4 )a+Aq at 15° containing: 
10 20 30%Al 2 (SO 4 ) s +18H 2 O, 

1 0535 1.1105 1.1710 

40 60% A1 2 (S0 4 ) 3 +18H 2 0. 

1 2355 1 3050 

Sp. gr. of sat. solution = 1 34. 
(Gerlach, Z. anal. 28. 493.) 


a gr. of A1 2 (SQ 4 ) 3 +Aq. at 25°. 


Strength of AVSO^a+Aq 


1 normal 

i h “ 

•/« " 



(Wagner, Z. phys. Ch 1890, 6. 35.) 


100 pts. of a mixture of 1 vol. H 2 S0 4 +2 
vols. H 2 0 dissolve only 6.46 pts. 
A1 2 (S0 4 ) 3 . (Baud, C. R. 1903, 137. 494.) 

A1 2 (S0 4 ) 3 is completely pptd. from 
Al 2 (S0 4 ) 3 -t-Aq by an excess of glacial 
HC 2 H 3 0 2 . (Person, A. ch. (2) 63. 444.) 

Solubility of Al 2 (S0 4 ) a +(NH 4 )»Al 2 (S0 4 ) 4 . 
See under (NH4) 2 A1 2 (S04)4. 

Solubility of A1 2 (S0 4 ) 3 +K 2 AI 2 (S0 4 ) 4 . See 
under K 2 A1 2 (S0 4 ) 4 . 

Solubility m Fe 2 (SQ 4 ) 3 +Aq at 25° 


100 g. of sat. solution of Al 2 (S04)s m glycol 
contain 14.4 g. A1 2 (S0 4 ) 3 . (de Coninck, Bull. 
Ac. Roy. Belg 1906.359.) 

Insol. m ethyl acetate (Naumann, B. 
1910, 43. 314.) 

InBol. in acetone. (Naumann, B. 1904, 
37.4328.) 

+6H 2 0. Very slowly sol. in cold, com- 
pletelysol mhotH 2 0. 

+8H 2 0. (Marguentte-Delarcharbonny, 
C. R. 112. 229.) 

+10H 2 O. Deliquescent, (v. Hauer, W. 
, B. 13. 449.) 

+16H s O. Sol. in cone. HaSOi. (Baud, C. 
R. 1903. 137. 494.) 

+17H»0. (Gawalowski, C. C. 1885. 
721.) 

+18H 2 0. Permanent. (Berzelius.) 

100 g. of the aqueous solution contain 
27.82 g. Al 2 (S04)a at 26°. (Wirth, Z. anorg. 
1913, 79. 361.) 


g. A1«(S04). 


27 82 
26 01 
24 21 
21 64 
15 22 
►10 701 
10 23 j 


13 02 
23 28 
31 91) 
31 90 J 


■►Solution sat with respect to both salts 
(Wirth and Bakke, Z. anorg. 1914, 87. 48.) 
See also under Fe 2 (S0 4 ) 3 


18 70 
25 50 
40 70 
52,25 
63.70 
73 64 


of the solution 
8 «), 


27 82 
29 21 
26.21 
20 44 
15 40 
5 07 
1 216 
1 243 
2.916 


(Wirth, Z anorg. 1913, 79. 361.) 


Solubility of Al 2 (SQ 4 ) 3 -{-Li 2 S0 4 at 30°. 


Composition of 



Solution | 

Real 


Solid phase 


£oO 

3 

►3 


25.1 

21,93 

0 

5 34 

! ; 


Li 2 S0 4 , H 2 0 

16.10 

14,89 

163.70 

4' 02 


13 63 

20 76 

14.72 

SI 17 

li 2 so 4 . h 2 o+ 

A1 2 (S0 4 ),, 18H 2 0 

13.24 

21 71 

61.24, 


Li 2 S0 4 , 4H 2 0 

11' 73 

22, 08 1 

6.92' 

33.54 

A1 2 (S0 4 ),, 18H 2 0 

6 75 

24 34, 

3 77, 

37 06 

3 44 
0 00 

26.12 
28 0 



* “ 


(Sohrememakers and de Waal, Ch; Weekbl. 
1906, 3. 539.) 


' Hydrous salt is soarcely sol. in alcohol. 
(Berzelius ) 

Min. Alunogen. 

+27H 2 0. Efflorescent, (Marguentte- 
Delarcharbonny, C. R. 99. 800.) 


Al umin um sulphate, acid, Al 2 Oa, 4SOs+ 
4H a O. 

Extremely slowly sol. in cold, more rapidly 
in hot H 2 0. (Baud, C. R. 1903, 137. 493.) 

A1 2 0„ 6SOj-|- 10H 2 O. Sol m H s O: solu- 
tion soon deoomp. into AWSOiL+HjSCL. 
(Silberberger, M. 1904, 25. 221.) 


salt at u ; 
(Mulder.) 


207.7 pts. anhydrous salt at 110.6°. 



SULPHATE, ALUMINUM AMMONIUM CHROMIUM 


100 pts. H 2 0 at t° dissolve pts. 

(NHdsAWSOd,. 


I Solubility of NIL alum in presence of 
1 (NHOaSO, and Alj(SOi),. 




2 10 
4.09 
7.74 
10 94 


20 09 
26 70 
35 11 


9.52 
15 13 
22 01 
30 92 
44.11 
66.65 
90 67 

134.47 

209.31 

357.48 


Sat. NIL alum 
at 18 6° 

) cc above sol- 
ution+6 g. 
cryst AIsfSOAs 
) cc above sol- 
ution+4g. 

(NHOoSOa 


16.09 
0 29 


(Rtidorff, 1885, B. 18. 1160.) 


(Poggiale, A. ch. (3) 8. 467.) 

According to Locke (Am. Cb. J. 1901, 26. 
174), Poggiale’s tables for NIL and IC alums 
axe evidently transposed, and the above data 
are applied by Poggiale to IC alum. 

1 I. H s O dissolves 91.9 g. anhydrous, or 
191.9 g. hydrated salt, or 0.387 mols. an- 
hydrous salt at 25°. (Locke, Am. Ch. J. 
1901, 26. 175.) 

Solubility m H a O at t°. 


Insol in alcohol. (Mulder.) 

Solubility of iU(NH4)(S0 4 )2+12IL0 in a 
mixture of 93.3 g. HaO and 23.33 g. glycerine 
=6 16 g. (Dunlop, Pkarm. J. 1910, 86. 6.) 

Solubility in 93 3 g. H 2 0+23 3 g. glycerine 
+3 9 g. phenol =5.50 g A 1 ( 3 SIL)(S 04)2 
+12HjO. (Dunlop.) 

Mm. Tachermigite 


G (NH 4 )s 
.! (SO, h 
por 100 g. HaO 

G (NH 4 )a 
AldSI ,, 
+24HaO 
por 100 
g HaO 

B HjO 

2 10 
3.50 

4 99 

6 25 
7.74 
9.10 

10 94 
14.88 

20 10 

26 70 
109 7 

3 90 

6 91 

9 62 

12 66 

15 13 

19 19 

22 01 

30 92 
44.10 

06 65 

00 

0 0044 

0 0074 

0 0105 
0.0132 

0 0163 

0 0194 

0 0231 ' 

0 0314 

0 0424 

0 0569 

0 2312 


Aluminum ammonium chromium sulphate, 
A1,(S0 4 )>, (NH 4 ) 2 S0 4 , Cr 2 (SO 4 ) 3 + 

48HjO. 

_rl. in H 2 O; decomp, by boiling. (Vohl, 
A. 94. 71.) 

Aluminum caesium sulphate, Al 2 Cs 2 (S0 4 ) 4 + 
24HiO, 

100 pts. HjO at 17° dissolve 0.619 pt, 
?sium alum, (Redtenbacher, J. pr. 94. 
442.) 


(Mulder, Poggiale, Locke, Mar: 


ch. it 1905, 35. II, 351; Berkeley, Trans. 
Roy Soc 1904, 203. A, 214, calc by Seidell, 
Solubilities.) 

B.-pt. of sat. solution is 110.6°. 

M.-pt. of (NH4)2Al2(S04) 4 +24H,0=92°. 
^Tilden, Chem. Soo. 45. 409.); =95°. (Locke, 

Sp. gr. of aqueous solution at 15° contain 


1 0423 1.0141 1.0282 hydrous salt. 

(Gerlaoh, Z. anal. 28. 495.) 


(Setterberg, A 211. 104 ) 
Solubility m H a O. 


anhydrous salt anhydrous 


0 013 
0.0167 
0 0207 
0 0256 


(Locke, Am Ch J 1901, 26. 180.) 



SULPHATE, ALUMINUM MAGNESIUM 


921 


Solubility of Al 2 Cs 2 (S0 4 ) 4 m H 2 0 at t°. 
(G. Al 2 Cs 2 (S0 4 ) 4 +24H 2 0 in 100 g. solution.) 


0 21 

0 35 
0 60 

1 04 


4 12 

5 21 
9 60 

18 60 


Solubility in 100 g. H 2 0 at t°. 



0 

1 

s 

, 

O 

I 

6 

■< 


1 

- 

§ 

of 

a 

< 

0 

0 

19 

26 

0 

50 

52 

1. 

45 

78 

5 


1 

0 

20 

27 

0 

51 

53 


61 

79 

5. 

40 

2 

0 

21 

28 

0 

fa2 

64 

1 

58 

80 

5. 

78 

3 

n 

22 

29 

0. 

.65 

55 

1 

65 

81 

6. 

05 

4 

0 

23 

30 

0. 

.67 

56 


71 

82 

6 

4 

6 

0 

24 

31 

0 

5y 

57 

i 

7V 

83 

6 

7 

6 

0 

2ft 

32 

0 

60 

68 

1 


84 

7 

0 

7 

0 

26 

33 

0 

62 

69 


92 

85 

7 

4 

8 

0. 

27 

34 

0 

65 

HI) 

2 

00 

80 

7 

7 

9 

0, 

28 


0 

69 

01 

2 

14 

87 

8 

0 

10 

0 

29 

36 

0 

72 

62 

2 

2ft 

88 

8 

3 

11 

0 

30 

37 

0 

75 

63 

2 

37 


8 

6 

12 

0 

31 

38 

0 

.77 

64 

2 

50 

90 

8 

8 

13 

0 

32 

39 

0 

80 

65 

2 

.66 

91 

9 

0 

14 

0 

34 

40 

0 

85 

66 

2 

78 

92 

9 

2 

15 

0 

35 

41 

0 

87 

67 

2 

90 

93 

9 

.5 

16 

0 

36 

42 

0 

91 

68 

3 

13 

94 

9 

9 

17 

0 

38 

43 

0 

.96 

09 

3 

34 

95 

10 

1 

18 

0 

39 

44 


01 

70 

3 

50 

96 

10 

4 

19 

0 

40 

45 

1 

06 

71 

3 

67 

97 

10 

8 

20 

0 

.41 

46 

1 

10 

72 

3 

85 

98 

11 

1 

21 

0 

42 

47 

1 

17 

73 

4 

.07 

99 

11 

5 

22 

0 

43 

48 

1 

21 

74 

4 

30 

100 

12 

0 

23 

0 

45 

49 

1 

27 

75 

4 

50 




24 

0 

.47 

50 

1 

30 

76 

4 

72 




25 

0 

49 

51 

1 

39 

77 

4 

95 





Values from 0-7° obtained by interpolation 
using Setterberg’s values for 0°(A. 1882, 211. 


From 80-100° they were calculated by 
extrapolation. 

(Hart and Huselton, J. Am Chem. Soc. 1914, 
36. 2084 ) 

Melts in crystal H 2 0 at 106° (Tdden, 
Chem. Soo 46. 409); at 120.6° (Erdmann); 
at 122° (Locke.) 


Aluminum calcium sulphate, basic, AljOj, 
0CaO, 3S0 8 +32H 2 0. 

Min. Ettringite. Mostly sol. in H 2 0; sol. 
mHCl+Aq. 


Alu m i n u m chromium sulphate, Al 2 Cr 2 (S0 4 ) 6 . 
Insol. m H a O. 

Al 2 Cr 2 (S0 4 ) a ,H 2 S04. Insol. mH a O (fitard 
C R. 86. 1400.) 4 


A1 2 (S0 4 ) 3 , Cr 2 (S0 4 )j, 2K 2 S0 4 +48H: 

Sol. in H 2 0, but decomp onboihng. (Vohl.) 


am copper 
3»+2lH 2 0. 


sulphate, 2A1 2 0 3) 9Cu0, 


Aluminum hydroxylanune sulphate, 
Al a (S0 4 )s, (NH 2 0H) 2 S0 4 +24H 2 0. 

Sol. in H 2 0. (Meyermgh, B. 10. 1946.) 


FeS0 4 +24I 
Sol. m HjO. ; 

Min. Halotricn.... 

A1 2 (S0 4 ) s , 2FeS0 4 +27II 2 0 Sol. m H a 0. 
(Bertluer ) 

A1 2 Oj, 2SOj, 6FeS0 4 . Easily sol. m H 2 0. 
(Phillips.) 

A1 2 (S0 4 ) 8 2FeS0 4 , H 2 S0 4 Insol. in H a 0. 
(fitard, C. R 87.602.) 

Aluminum iron (ferric) sulphate, A1 2 (S0 4 ) 3 , 
Fe 2 (S0 4 ) 3 . 

Insol in H 2 0. (Etard, C. R. 86. 1399.) 
" >4)3, Fe 2 (S0 4 ) 3 , H a S0 4 . As above 


Aluminum ferrous potassium sulphate, 
A1 2 (S0 4 ) 3 , 12FeS0 4 , 2K 2 S0<+24H 2 0. 
Permanent. SI sol. in HjO. (Dufrenoy.) 

Aluminum lead sulphate, Al 2 Pb 2 (S0 4 ) 3 + 
, 20H„O. 

Permanent; insol. in U 2 0. (G. H. Bailey 
J. Chem. Soc. Ind. 6. 416 ) 


Aluminum lithium sulphate, Li 2 Al 2 (S0 4 ) 4 + 
24H 2 0. 

Sol in 24 pts. cold, and 0 87 pt. hot H 2 0. 
(Kralovansky, Schw. J. 64. 349 ) 

Does not exist. (Rammelsberg, J. B. 1847- 
48. 394; Arfvedson; Gmehn.) 

Aluminum lithium potassium sulphate (7). 

Sol. in H 2 0, from whioh it crystallises on 
cooling. (Joss, J. pr. 1. 142.) 


Aluminum magnesium sulphate, MgS0 4 , 
Al 2 (S0 4 ) 3 +22H a O. 

Mm. Pickeringite. 

2MgS0 4 , A1 2 (S0 4 ) 3 +22B[ 2 0. Mm. Pio- 
ralummite. 


3MgS0 4 , A1 2 (S0 4 ) 3 +36H 2 0. 
H a O. (Klauer, A. 14. 264.) 


Very sol. in 



SULPHATE, ALUMINUM MAGNESIUM MANGANOUS 


Aluminum magnesium manganous sulphate, 
Al a (S0 4 )a, MgS0 4 , MnSOi+25H20. 

As sol. in HjO as K alum. (Kane.) Very 
sol. m H2O. (Srrutrf, Sill. Am. J. (2) 18. 379.) 
Min. Bosjemamte. 

Aluminum manganous sulphate, Al a (S0 4 ) 3> 
MnS0 4 +25H a 0. 

Sol, in H a 0. (Berzelius.) 

+24H 2 0. Min. Apjohnite 
Aluminum manganic sulphate, 2Al a (S0 4 )j, 
Mn a (S0 4 ),,. 

Insol. in HjO. (fitard, C. R. 86. 1399 ) 
Aluminum nickel sulphate, Al 2 (S0 4 )s, 2 NiS0 4 , 

h 2 so 4 . 

decomp 


Min. Alumte. Insol. m H a O. Insol. in 
cone. HCl+Aq. 

Sol. in boiling H s S0 4 of 1.846 sp. gr , but 
more easily in a mixture of 12 g, HjS 0 4 and 
1.5 g. H a 0, and also in weaker acidB, if heated 
to 210°. (Mitscherlich, J. pr. 81. 108.) 

+9H a 0. Min. LSungite SI. sol. in boil- 
ing HCl+Aq. (Mitscherlich, J pr 83. 455.) 

Nearly insol, in HC1 or cone. HNOa+Aq, 
but sol. m a mixture of 1 pt HjS0 4 and 1 pt. 
HsO. (Debray. Bull. Soc. (2) 7. 9 ) 
Al a 0(S0 4 ) a , K a S0 4 . Sol. in H a O, but de- 
comp. by heating. 

With varying composition. Precipitates. 
Insol in H a 0. Very si. sol in cold, gradually 
in hot acids. (Bley, J pr 39. 17.) Very 
difficultly sol. in warm cone. HCl+Aq, but 
easily sol, in KOH+Aq. (Naumann, B. 8. 
1630.) 

Aluminum potassium sulphate (Potash alum), 
KAl(S0 4 ) a +12H a 0 or K a Al a (S0 4 ) 4 = 
K a S0 4 , Al a (S0 4 ),+24H a 0. | 

Sol. in H a O with absorption of heat. 

When 100 pts. H a O at 10.8° are mixed with 
14 pts. alum, the temp, is lowered 1.4.° 
(Rtldorff, B. 2. 68.) 

Burnt alum is very slowly sol. in H a O. 

100 pts HjO att° dissolve P pts. KsAWSO<) 4 +24HiO 


(Brawka, 1834.) 
f in 18 pta coll, and 1 0 pta boiling HjO (Four* 
, in 14,12 pts, cold, and 0,75 pt, boilmg HaO 
jnuinn), m 16 pta. cold, and 0,76 £t. boiling II a O 


100 pts. H 2 0 dissolve (a) pts. anhydrous 
alum, and (6) pts. crystallised at t°. 

O'* 10° 20° 30° 40° 50° 

a 2 62 4.50 6.67 9 05 12 35 15.9 

h 5.22 9.16 13 66 19 29 27.3 36.5 

60° 70° 80° 90° 100° 

a 21 1 26 95 35 2 60 3 70 83 

6 51 3 71 97 103 1 187.8 421 9 

(Poggiale, A. ch. (3) 8. 467.) 
According to Locke (Am. Ch. J. 1901, 26. 
174), Poggials’s tables for NH 4 and K alums 
are evidently transposed, and the above 
date are applied by Poggiale to NH 4 alum. 
100 pts. H a O dissolve K 2 AVSO 4 ) 4 +24H a 0 
corresponding to pts anhydrous 
•KaAlsfSOii)* 


50 


K,AU(S0 4 ) 4 


210 0 


(Mulder, Soheik. Verhandel 1864, 90.) 

100 pts. H a O at 17° dissolve 13 '5 pts. 
KjAl a (S0 4 ) 4 +24H a 0, or 7 36 pts. K a Al a (S0 4 ) 4 . 
(Redtenbaoher, J. pr. 94. 442 ) 

Forms supersaturated solutions very easily. 
Supernal solutions are brought to crystallisa- 
tion by addition of a crystal of alum or an 
isomorphous substance, as chrome or iron 
alum. Other substances as NaCl, eto. have 
> aotion (Thomson, Chem. Soc. 35. 199.) 
1 1. H a O dissolves 72.3 g. anhydrous, or 
138.4 g. hydrated salt, or 0,28 g, mol. of 
anhydrous salt at 25 0 (Looke, Am. Ch. 
T. 1901, 26. 176 ) 

Solubility in H a O at t°. 

(g. alum in 1000 g H a O.) 


103 6 
120 3 
131 3 
184 9 
204.3 
250,0 
290.2 


1280 9 
1412 1 
1517 9 
1680 1 
1775.2 
1950,0 
2273 5 
2661 5 
2816 0 
3166,6 
3337 2 
3372 2 
3997.8 
4825.4 
6639 6 


it. 1905, 36. (2) 351 ) 



SULPHATE, ALUMINUM POTASSIUM 


Solubility m H 2 0 at t°. 


(tchWr 

100 g HaO 

v8c5)4+MHiO 
perlOug HaO 

kMscm. 

per 100 g. HMD 

3 0 

3 6 

4 0 

5 0 

5 9 

7 23 

8 39 

11 70 

17 00 
24.75 

40 00 

71 0 

109 0 

119 0 

6 65 

6 62 

7 60 

9 59 

11 40 

14 14 

16 58 

23 83 

36 40 

57 35 
110 5 
321.3 
2,275 0 

0 0058 

0 0088 

0 0077 

0 0097 

0 0114 

0 0140 

0 0162 

0 0227 
0.0329 

0 0479 

0 0774 

0 01374 

0 2110 

0 2318 


(Mulder, Poggiale, Locke; Marino, Gazz 
ch it 1905, 35. (2) 351; and Berkeley, Proc 
Roy Soc. 1904, 203. A, 214, calc, by Seidell, 
Solubilities, 1st Ed,) 


M.-pt. of K 2 A1 2 (S0 4 )4+24H 2 0=84.5° 
(Tilden, Chem. Soc. 45. 409.); =92.5° (Erd- 
mann); =91°(Locke). 

Sp. gr. of sat. E^Al^SO^+Aq at 8°= 
1.045 (Anthon); at 15° = 1.0488 (Michel and 
Krafit); at 15° = 1.0456 (Stolba) 

Sp. gr. of K 2 Al 2 (S0 4 ) 4 -t-Aq at 16° con- 
tainmg 5% K 2 A1 2 (S0 4 )4 = 1.0477. (Kohl- 
rausoh, W Ann. 1879. 1.) 




100 5° 

101 0 

101 5 

102 0 

102 5 

103 0 
103.6 


17 0 
30 2 
41 8 
51 6 
60 4 


104 0° 

104 5 

105 0 

105 5 

106 0 
106 5 
106 7 


110.5 
116.0 
120 55 


(Gerlach, Z anal. 26. 435.) 


K a Al 2 (S04)4+Al s (S0,) a . 

K 2 Al a (S04)4 is nearly insol. in sat. Al 2 (SC>4)a 
+Aq. (Crum, A. 89. 156.) 


Solubility in Alj'SOO.+Aq. Solid Plmse= 
K alum+AljH04) a . 


*■ 

g Al2(S04)j-f-18Hs0 
m 1000 g HaO 

g K,SO, in 

1000 g. HjO 

0 

234 73 

23 45 

20 

824 25 

30.85 

35 

911 02 

35 29 

50 

1,243 21 

69 55 

65 

1,598 00 

119 43 

77 

1,872 11 

[ 183 80 


(Marino, Gazz oh. it. 1905, 36. (2) 351 ) 


Solubility is decreased by presence of Na 
alum. (Venable, C. N. 1879, 40. 198.) 

Nearly completed pptd. from sat. aq. 
solution by addition or Fc or Cr alum. (v. 
Hauer, J. B. 1866. 69 ) 


3p. gr. of K^AVSCLL+Aq at 15°. a=pts 
K J Al s 'S0 4 )4+24H,0 in 100 pts. solu- 
tion; b=pts. KjAJj'SOaJj in 100 pts 
solution, o=pts. K 2 A1 2 'S0 4 ) 4 for 100 pts, 


8 

12 

13 


2 1792 
4 3584 
6 5376 


2 2277 
4 5570 

6 9950 

7 622 


Sp gr. 


1 0210 
1 0420 
1 0641 
1 0690 


(Gerlach, Z anal 27 280.) 


Saturated solution boils at 111.9°, and 
contains 210.6 pts. I£ 2 AJ 2 (S04) 4 -|-24H 2 0 to 
100 pts. H a O. (Mulder.) 

100 pts. H 2 0 contain 52 pts KjAl^SCL^, 
and boils at 104 5°. (Griffiths.) Crust forms 
at 106.3°, when the solution contains 114.2 
pts, K 2 AI 2 (S04)4 to 100 pts. H 2 0 (Gerlach, 
Z. anal, 26. 426.) 


KjAl 2 (S04)4+MgS04. 

K 2 A] 2 / S04)4+Aq sat. at 10°, and then sat. 
with MgS0 4 at 9°, contains for 100 pts. 
H 2 0 — 



At 10° 


At 0° 

Alum (anhydrous) 

4 0 

2 7 


MgSOi 


31 2 

31 1 


33 9 



(Mulder ) 


K 2 A1 2 (S04)4+K 2 S04. 

K 2 A1 2 (S0 4 )4+Aq at 10°, and then sat, with 
Iv 2 S0 4 at same temp., contains for 100 
pts. H 2 CP — 



At 10° 


At 9° 

Alum (anhydrous) . 

4 0 

0 86 


k 2 so 4 


9 16 

10.20 

9 7 


(Mulder ) 
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SULPHATE, ALUMINUM RUBIDIUM 


Solubility in KjSCL+Aq Solid phase = 
K alum-i-KjSO^. 



RjAWSO^+NasSCL. 

KjUjfSO^i+Aq sat tit 10°, and then sat 
with N.uSO at 9°, contains for 100 pts 
HjO — 



At 10° 


At 9° 

Alum ( anhydrous) 

4 0 

4 1 


NitjSOi 


8 8 

12.9 

8 4 


(Muldei ) 


Solubility of K 2 A1 2 (S0«)4+T1.!A1 2 (SO 4 )j in 
H 2 0 at 26°. 



69 90 0 00 100 1 0591 

74 56 0 48 99 61 1 0601 

67 90 1 72 98 48 1 0598 

65.30 4.52 95 45 1.0603 

64 95 9.60 91 73 1.0605 

63 23 18.44 82 64 1.0609 

45.32 24.60 75 12 1 0609 

38 02 32.48 65.73 1.0611 

34 54 35,59 61 36 1.0611 

28 35 42,99 51 93 1 0623 

10 94 66,12 21 34 1 0654 

0 00 75 46 0 00 1.0674 

(Foeh, Z. Kryst. Min. 1897, 28. 397.) 


Insol. in alcohol of 0.905 sp. gr. or less. 
(Anthon, J, pr. 14. 125.) 

Insol, in acetone. (Nnumann, B. 1904, 
37. 4328.) 

Insol. in methyl acetate. (Naumann, B, 
1909, 42.. 3790.) 

Solubility in H a O is increased by glycerine. 
(Dunlop, Pharrn. J, 1910, 31. 6.) 

Min. Kahnite. 

-[-8HjO. Stable in dry air, (Marino, l. c.) 
-j-14HiO, Converted into ord. alum in 
air. (Marino.) 


Aluminum rubidium sulphate, Al 2 Rb 2 (SOi)i 
+24H 2 0. 

100 pts. H 2 0 dissolve 2 27 pts' at 17°; 
very sol m hot H 2 0. (Redtenbacher, J. 
pr. 94. 442.) 


Solubility m 100 
for & 

pts. H 2 0 a 
alt dned at i 

t t° (calculated 
L30°). 

to 1 °' 1 ™ 1 

t o Pts 

0 0 71 

25 1 85 

65 9 63 

10 1 09 

35 2 67 

80 21 60 

17 1 42 

50 4 98 



(Setterberg, A. 211. 104) 


Solubility m H 2 0. 



(Locke, Am. Cb. J 1901, 26 180. 


Melts m orystal H 2 0 at 99° (Tilden, 
Chem. Soo. 45. 409); at 105° (Erdmann); 
at 109° (Locke.) 


Aluminum silver sulphate, Al 2 Ag 2 (S0 4 )4+ 
24HjO. 

Decomp, by H 2 0 (Church and North- 
cote, C. N. 9. 155.) 


Aluminum sodium sulphate, AUNa 2 (S0 4 b+ 
24H a O. 

Very si. efflorescent. 



100> pts. H 2 0 dissolve 61 pts. soda alum at 
16°. (Aug&C. R. 110. 1139.) 

100 pts. H 2 0 dissolve 110 pts. soda alum 
at 0° (Tilden, Chem Soc. 46. 409.) 

100 g H 2 0 dissolve at- 
10° 16° 20° 25° 30° 

36 7 38.7 40.9 43 145 8 g, anhydrous salt. 
(Smith, J Am. Chem Soc 1909, 31. 247.) 

M.-pt. of Na 2 Al 2 (S0 4 ) 4 +24H 2 0=61°. 
(Tilden, Chem. Soo. 45. 409.) ; =63.° (Locke, 
Am. Ch. J. 1901, 26. 183.) 

Insol.- in absolute alcohol. (Zellner.) 

Min Mendonle. 
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Aluminum thallous sulphate, T1A1(S0 4 ) 2 . 

0.177 g. mols. of anyhydrous salt are boI. 
in 1 1. HjO at 25°; or 1 1. H s O dissolves 75 g. 
of the anhydrous, or 117,8 g of the hydrated 
salt at 25 s . (Loelce, Am. Ch. J. 1901, 26. 
175.) 


Solubility m H 2 0 at t°. 


7 12 
10.00 
11 95 


14 40 
22 50 
35.36 


(Sbidell, Solubilities, 1st Ed , p. 15.) 


3A1 2 (S0 4 ) 8 , T1 2 S0 4 +96H 2 0. Sol in H 2 0. 
(Lamy.) 


Aluminum zinc sulphate, A1 2 (S0 4 ) 3 , ZnS0 4 + 
24H a O. 

Sol. in H a O. (Kane.) 


Aluminum sulphate chromium chloride, 
M(0H 2 ) 6 (S0 4 ) 2 CrCl 2 (0H 2 ) 4 +2H 2 0. 
(Werner, B 1906, 39. 337.) 

Aluminum sulphate sodium fluoride. 
Decomp, by HjO. (Weber, Dingl. 263. 


Ammonium sulphate, (NH 4 ) 2 S0 4 . 

Sol. in HsO with absorption of heat. 

75 pts. (NH 4 )sS0 4 mixed with 100 pts. 
H 2 0 lower the temperature from 13 2° to 
6.8°, that is, 6.4.° (Rtidorff, B. 2. 68.) 


Sol. in 1.31 pta 
Sol in 2 pta H ; 
Sol. in 2 pta H- 


» A10, - 3 ? 8) 
and m 1 pt boiling HjO 
’h, 0 at 02 6° disaolvo 78 pts (NHJjSO, 
H,0 at 15° dissolve 00 730 pts (NHdiSO. 


100 pts. H a O dissolve at: 

0° 10° 20° 30° 

71 00 73 65 76 30 <78 95 pts. (NH 4 ) 2 S0 4 , 
40° 60° 60° 70° 

81 60 84.25 86.90 89 55 pts. (NH 4 ) 2 S0 4 , 
80° 90° 100° 

92 20 94 85 97.50 pts. (NH 4 ) 2 S0 4 . 

(Alluard, C. R. 69. 500.) 


Solubility in 100 pts. H 2 0 at t°. 


94.2 

94.5 

94.9 


97 2 
97.6 
98.0 


99 6 
100.0 
100.4 


102 9 

103 3 
103.8 
104.2 
104.6 
105.1 

105 5 
106.0 

106 5 

107 0 
107 5 


(Mulder, calculated from his own and other 
observations, Scheik Verhandel. 1864. 60.) 


Sol. in 1.3 pts. cold H 2 0. (Vogel, N. Rep. 
Phaxm. 10. 9.) 

Sol. in 1.37 pts. cold H a O at 10°. (Mulder, 
J. B. 1866. 67.) 

Sol. in 1.34 pts. H a O at 16-17°. (v. Hauer, 
W. A. B. 53, 2. 221.) 


Ch. 71. 110); 47 81 g. at 70°. (de Waal , 
(NH 4 ) 2 S0 4 +Aq sat. at 15° has sp. gr. 1 .248. 
(Michel and Krafft, A. ch. (3) 41. 471.) 
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Sp. gr. of (NH 4 ) 2 S0 4 -f-Aq at 15°. 


1 0057 
1.0115 
1.0172 
1.0230 
1 0287 
1.0345 
1.0403 
1 0400 
1,0518 
1 0575 
1.0632 
1.0690 
1.0747 


1 1092 
1 1149 
1 1207 
1 1265 
1 1323 
1 1381 
1 1439 
1 1496 
1 1554 
1 1612 
1.1670 
1.1724 
1.1780 
1 1836 
1.1892 
1 1948 


1 2644 
1 2705 
1 2766 


Sp. gr. of (NH 4 )2S0 4 +Aq. 


0.5514 

1.1251 

2.3114 


1.000000 
1 000347 
1.000704 
1.001436 


(Dijken, Z. phys. Oh. 1897, 24. 107.) 
Sp. gr of (NH 4 ) 2 S0 4 +Aq at 20°. 


( N B sa i 


3 75 
2.964 
1 978 
0 876 
0 492 


(Schiff, calculated by Gerlaoh, Z. anal. 8. 280.) 


(Forchheimer, Z. phys. Ch. 1900, 34. 22.) 


Sp. gr. of (NH 4 ) a S0 4 +Aq at 15°. 



(Kohlrausch, W. Ann. 1879. 1.) 


Sp. gr of (NH 4 )jS0 4 +Aq at 20°. 


Solution 


weight of 10 com 
of the solution 

(NnTj.ao, 

sat 
*/« “ 

Vs “ 

l U “ 

Vs " 

1.248 
1.196 
1.139 
1.077 j 
1.039 

12.5062 g. 
11.9034 
11.3377 " 
10.7232 “ 

53.2 

39.9 

26.6 

13 3 

6 65 

(Wiener, Z. phys. Chem 1911, 71 120.) 


B.-pt. of sat. solution: crust formed at 
,00.2°, solution containing 88.2 pts. 
(,NH 4 )jSO« to 100 pts. H2O; highest temp, 
observed, 108.2°. (Gerlach, Z. anal. 26. 426.) 


Sp. gr. of (NH 4 ) 8 S0 4 +Aq at 15°. 



(Gerlach, Z, anal. 28. 493.) 


. gr, of sat. solution =1.248. (Ger- 


B.-pt. 

Pts ■ 
(NH 4 ).S0 4 

B-pt 

Pts. 

(NH 4 )sS0 4 

100.6° 

7.8 

105.0° 

71.8 

101 0 

15.4 

105.5 

78.7 

101 6 

22.8 

106 0 

86 6 

102.0 

30.1 

106.5 

92.3 

102.6 

37.2 

107 0 

99.1 

103.0 

44.2 

107.5 1 

105.9 

103.5 

51.1 

108 0 

112.6 

104.0 

58.0 

108.2 

115.3 

104,5 

64.9 




(Gerlaoh, Z. anal. 26. 431.) 


Sol. with deoomp, in HCl+Aq. 
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Solubility in H 2 S0 4 +Aq at 25°. 


HsSOj (NH< 


0.00 
0 24 
0 47 
0.97 


3.18 
3 02 
2 97 
3.00 
3.03 
3.10 

3.19 
3.25 


3.20 
2 84 
2 26 
1.44 


(D’Ans, Z. anorg 1909, 66. 229.) 
Solubility m H 2 S0 4 +Aq at 30°. 


Solubility of (NH 4 ) 2 SQ 4 in H 2 SQ 4 +Aq at 25°. 


ao, (NhojSO. 


2 37 
2 50 
1.64 

B 


|(NH 4 )HS0 4 +(NH 4 )H,(S0,) 2 
(NH 4 )H 8 (S0 4 ) 2 


(NH 4 )HS 2 0 7 

(NH 4 )HS 2 0 7 +? 


* I I 

(D’Ans, Z. anorg. 1913, 80 241.) 

Very easily sol , even in cone. NH 4 OH+ 
Aq. (Girard, Bull. Soo. (2) 43. 522.) 

Solubility of (NH 4 ) 2 S0 4 in NH 4 OH+Aq at 25°. 


Composition of the solution 


'iso* 


10.63 

10.70 

13.18 

16 67 
25.82 
27.33 


38 51 

42.12 
45.80 
45 77 

56.55 
62.43 
62.46 

63.12 
62.57 
62.83 

62.56 


62.59 
61.63 
62 23 


41.15 

41.16 
44.63 
45.50 
45 52 
45.31 
35.37 
30.10 
24 88 
24.30 
16 98 
20.41 
24.40 
24 20 
27 67 

29.75 
30 26 
31.86 
33.70 

36.75 
36.95 


45 79 
46.05 

42.72 

41 27 
33.03 
31.51 
22.26 
21.83 
20 64 

20.73 
26,12 
■27.78 
29.32 
29. g3 
26.37 
17.16 
13 14 
12.68 


In 1000 g of the solution 


(NH.)sS04 + 

3(NH,) t S0i. H 2 SQ, 
9(NH 4 )jSC> 4, HaSOi 


3 44 
5 36 
7 13 
9 47 


_ I 

(D’Ans and Schreiner, Z. anorg. 1910, 67. 438 ) 
I 100 pts. H 2 0 dissolve 46.5 pts. (NH 4 ) 8 S0 4 
| and 26.8 pts. NH 4 C1 at 21.5°. 

Solubility of (NH 4 ) 2 SQ 4 in NH 4 C1+Aq at 30° 


N&l 

(NH&SO. 

0 

6 86 
14.62 

17 60 

17 93 

19 07 

19 97 

22 3 

24 06 

29 6 

44 

36 15 

28 6 

25 69 

25 81 

23 22 

21 3 

16 33 

12 72 

0 


(NH 4 ) 2 SO 4 +NH 4 01 

NH 4 C1 


(Van Dorp, Z phys. Ch, 1910, 73. 285.) | 


See also under NH 4 C1 
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(NH 4 )sS0 4 +CuS0 4 . 

Solubility of (NH 4 ) 2 S0 4 +CuS0, 


Both (salts m excess 8 55 7 12 

Is cc. sat sol +3 g fNII 4 ) 2 S0 4 1 77 18 16 
15 cc. sat. sol +3 g. CuS0,5K 2 0 15 85 5 65 


(Mdorff, B 6. 482 ) 
Solubility of (NH 4 ) 2 S0 4 +CuS0 4 ii 


6 98 
8 111 
9 33 
17 53 
29 27 
38 32 
43 29 


Solid pbaau 


CiiSO. 5H2O 

jCuSOi, nHjO+CviSO., (NHOjSO. 
HsO 

Cuso 4 , (Niid-aoi oh 2 o 


CuSOi, (NHOsSO, 011:0 + 
(NH 4 )sS0 4 

(NHOsSO, 


(Scbreinemakers, Arch Ndei Sc 1910, 16. 
12 ) 

See also under CuS0 4 . 

(NH 4 ) i 90 4 H-PeSO 

Solubility of (NH 4 ) 2 S0 4 +FeS0 4 in H 
Aq at 30° 


24 90 

25 24 
25 22 

25 26 
23.59 
17.64 
13 13 
7.95 
5.70 
1 72 
' 0.79 

0 79 


dSnSjSK 


6.44 
8 90 
11.45 
10.29 
19 64 
34 24 
43 86 


FoSOi, (NHi) 1 SO 1 , 6HjO 


(Schrememakers, Z. phys. Ch. 1910, 71. Ill ) 


(NII 4 ) 2 S0 4 +Li 2 S0 4 

Solubility of (NH 4 ) 2 S0 4 +Li 2 S0 4 . 



T 

cmp =30° 

(NHOiSOt 

Li!fo 4 

Solid phn^e 

44.1 

40.8 

30 

21 6 
15 

12 5 

8 9 

0 

0 

3 

6.6 

10 

16 

20 

21 9 

23 

26.1 

(NH 4 )sS0 4 

(NH 4 ) 2 S0 4 -f-NH 4 LiS0 4 

NH 4 LiS0 4 

NH 4 LiS0 4 +Li 2 S0 4 , HsO 
LisSO*, H.0 

Temp «=50°. 

45 7 

43 05 
19 65 
13 90 
13 97 
11.46 
9 63 

7 56 
0 

1 

5 86 
16.35 
21 20 
21.23 
21 75 
22.79 
23 09 
23 86 
24.3 

(NH 4 ) 2 S0 4 

(NH 4 ) 2 S0 4 +NH 4 LiS0 4 
NH 4 LiS0 4 

NH 4 LiSO t + Li s SO 4 , H 2 0 
LI2SO4, H2O 

(Schrememakers and Cocheret, Chem. 

Weekbl, 1905, 2. 771 ) 
(NH 4 ) 3 S0 4 +MnS0 4 

Solubility of (NH 4 ) 2 S0 4 +MnS0 4 in H 2 0 

G per 100 g sat, solution. 

Tamp =30°. 

MnSO< 

(NHOsSO* 

Solid phase 

39 3 

38 49 

33.44 

22.06 

9 02 
2.91 
1.75 

1.77 

0 

0 

3 64 

4 91 

9 66 

20 36 

37 42 

42 68 

43 24 

43 4 

MnS0 4 , 5H 2 0 

MnS0 4 , 5H 2 0+MnS0 4 , 
(NH 4 ) 2 S0 4)[ 6H 2 0 

MnS0 4 , (NH 4 ) 2 S0 4 , 6H s O 
+(NH 4 )sS0 4 

(NH 4 ) 2 S0 4 

Temp «60°/ 

36 26 
35 35 

30.57 

16.86 

6.92 

6.29 

5 70 

3.49 

0 

0 

2.95 

5.14 

17.02 

35 98 
39.71 
43.24 

44.02 
45.7 

MnS0 4 , F 2 0 
MnS0 4 , H 2 0+2MnS0 4 , 
(NH 4 ) 2 S0 4 

2MnS0 4 , (NH 4 ) 2 S0 4 

2MnS0 4 , (NH 4 ) 2 S0 4 + 
(NH 4 ) 2 S0 4 
(NH 4 ) 2 S0 4 
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(NH<) 2SO4 +KsS0 4 . 

100 pts. (NH 4 ) s S0 4 -|-K 2 S0 4 +Aq sat 
16 17° contain 38.41 pts. of the two salts, 
of which 5.45 pts are KaS0 4 , and 32.0" ' 

(NIT 4 )aS0 4 . (v Hauer, J. pr 28. 137.) 

100 pts. H 2 0 dissolve 50 6 pts. (NB 4 ) 2 S0 4 
and 7 2 pts. K 2 S0 4 at 11.° (Mulder, J. B. 
1866. 67.) 

(NID2SO4 and K 2 S0 4 replace each other in 
solution, so that by adding one of these 


Solubility of (NH 4 ) 2 S0 4 +K 2 S 


(Ruclorff, B 6. 482 ) 


Solubility of (NH 4 ),S0 4 +K,S04 m H 2 0 at 


59.28 I 355 0 
40 27 482 7 

542 3 


(Pock, Z. Kryat Min. 1897, 28. 365 ) 

(NH 4 ) 2 S0 4 +Th(S0 4 ) 2 . 

Solubility of (NH 4 ) 2 S0 4 +Th(S0 4 ) 2 at 16° 
Pts per 100 pts. H 2 0, 


Insol. in liquid NH». (Pranklin, Am. Ch. 
J. 1898, 20. 82G.) 

Insol in absolute alcohol. Sol. in 500 pts 
alcohol of 0 872 sp. gr , and in 62 5 pts of 
0 905 sp. gr (Anthon, .J pr 14. 126 ) 

Sol m 217 4 pts of 00 8% alcohol (sp gr. = 
0.88) at 24 3° (Pohl, .1 pr 56. 219 ) 
Tolerably sol m alcohol, the sp. gr of which 
is greater than 0 860. Insol in alcohol of sp. 
gr. less than 0 850. 1 


Solubility m dil alcohol 

When (NHi) 2 S0 4 is dissolved in dil. alcohol, 
two layeis are formed, the compositions of 
which arc as follows: 




Lou-er layer 



100 

cm. contain i 


Sp.gr 

alcohol 

nater 

salt 

1 2240 


71 43 

74 16 

1 1775 

8 85 

08 26 

59 54 

1 1661 

10 02 

67 70 

56 56 

1 1655 

11 29 

67 34 

56.30 

1 1735 

11 42 

06 54 

59.20 



Upper layer 


Sp gr 




nlcchal 

water 

salt 

0 9530 

41 37 

48 47 

5 45 

0 9512 

44 20 

45 95 

4 97 

0 9440 

44 27 

45.61 

4 51 

0 9098 

52 04 

30.78 

1 56 

0 8750 

62 01 

24 60 

0 30 

0 8549 

07 04 

18 36 

0 09 

0 8308 

77 55 

5 53 

0 00 

6 

1 

I 

3,8) 

Solubility in ethyl alcohol -1-Aq 

Upper layer 

Temp. 

g HuO 

g. alcohol 

B,salt 

16 6° 

52 80 

40 21 

G 99 

33 0° 

47 99 

46 75 

5 20 

41 8° 

47 34 

47.67 

4 99 

55 7° 

45 90 

49 47 

4 63 


Lone 

layer 


10.6° 

00 33 

10 19 

29.48 

33 0° 

01 02 

9 80 

29 18 

41 8° 

61 16 

9 74 

29 10 

55.7° 

01 59 

9 46 

28 95 


45 14 
49 05 
52 88 


Th(S0 4 )a, 9H 2 0+Th(S0 4 ) 2 , 

1 (NH 4 ) 2 S0 4 4H 2 0 
Th(S0 4 ) 2 . (NH 4 )jS0 4 .4H 2 0 
" +T1i(S 0 4 ) 2 , 2(NH 4 )aS0 4 
2HaO 

Th(S0 4 )a, 2(NH 4 )aS0 4 .2Ha0 
Th(S0 4 ) 2 , 3(NH 4 ) 2 S0 4 .3Ha0 


(Barre, A. ch. 1911, (8) 24. 239.) 


(Traube, Z. phys Ch 1887, 1. 509.) 
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Solubility of (NH^iSO, in alcohol at 30° 
Two liquid layers are formed between al- 
cohol concentration's of 5 8 and 62°. 
Composition of layers. 


J 4 


At concentration of 62% alcohol, the 
liquid is homogeneous and contains 1,3% 
(NH<) 2 S04. 

(Wibaut, Chern Weckbl. 1909, 6. 401.) 
Solubility of (NHj) 2 S0 4 m alcohol at 60° 


Solubility m propyl alcohol +Aq at 20°. 


(Lmebarger, Am Ch. J 1892, 14. 380.) 

100 g. 95% formic acid dissolve 25 4 g, 
(NH^SCh at 16 5°. (Aschan, Ch. Ztg. 1913, 

37. 1117.) 

Insol. m acetone. (Eidmann, C C. 1899, 
II. 1014; Naumann, B. 1904, 37. 4329), 
Insol m methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Insol. m CS 2 (Arctowski, Z. anorg. 1894, 
6. 257.) 


Ammonium hydrogen sulphate, NH 4 HSO 4 . 

SI. deliquescent. Sol. m 1 pt. oold H 2 0. 
(Link ) 

Very si. sol m alcohol (Gerhardt, A ch, 
(3) 20. 266 ) 

Insol. in acetone. (Naumann, B. 1904, 
37. 4329, Eidmann, C. C. 1899, II, 1014.) 

(NH4)jH(S 0 4 ) 2 . Not deliquescent. Sol. 
n H 2 0 (Mitsclierhch, Pogg. 39. 198.) 
(NH4) 2 S0 4 , 3H 2 S0 4 .) D’Ans and Schmner, 
Z anorg 1913, 80. 241.) 


Composition of layers. 



Ammonium pyi osulphate, (NHiJnSsOj. 
Decomp. by H»0. (Schulze.) 

NH4HS 2 0-. (D’Ans and Schreiner, Z. 
anorg. 1913, 80. 241 ) 

Ammonium odosulphate, (NH4) 2 S s 0 2 5. 
Decomp. by H 2 0. (Weber, B. 17. 2497.) 

Ammonium antimony sulphate, 

(NH4) 2 SOi, Sb 2 fSC>4)8. 

Behaves toward H a O and abs. alcohol as 
a mixture of the components (Metzl, Z. 
anorg. 1905, 48. 152.) 

Decomp, very slowly by H 2 0 (Gut- 
mann, Arch. Pharm. 1898, 236. 479.) 


Solubility 
% (NH.);SO t I 


111 alcohol +Aq at 
% alcohol I 


0°. 


% H.0 


58 6 
60 59 


Ammonium bismuth sulphate, NH 4 Bi(S0 4 ) 2 
+4H a O. 

Easily sol. m IIC1, and HNOg+Aq; less 
sol. m cone. H 2 S0 4 , and hot dil. acids, Slowly 
decomp by cold HC 2 H a 0 2 , and chi H 2 S0 4 + 
Aq. (Lftddecke, A. 140. 277.) 


O' 14 


73 '03 


Two layers are formed between alcohol 
concentrations of 9.41 and 73.03%. 

(de Waal, Dissert 1910.) 


Ammonium cadmium sulphate, (NELLSCL, 
CdS04+6H 2 0. 

Can be recrystallised from a little H 2 0. 
(v. Hauerd 

1 1. H 2 0 dissolves 723 g. anhydious salt 
at 25°. (Locke, Am Ch. J. 1902, 27. 469.) 
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Ammonium calcium sulphate, 

(NH,) 2 Ca(S0 4 ) 2 +H 2 0. 

Decomp. by H a O (Fassbender, B. 11. 
1908) 

Sol m (NH 4 ) 2 S0 4 +Aq (Rose, Pogg. 
110. 292.) 

This double salt is stable between 0° and 
100° in solutions contanung an excess of 
(NH4LSO4 It is not formed if the solution 
contains less than 35% (NH)) 2 S0 4 (Barre, 
C. R. 1909, 148. 1G05.) 

(S0 4 )aCa 2 (NH 4 ) 2 . Decomp. by H 2 0 
(D’Ans, B 1907, 40. 192 ) 

This double salt is formed in the presence 
of an excess of CaS04 and at temp, above 80°. 
(Barns, C R. 1909, 148. 1605 ) 
Cat(NH 4 ) 2 (S04)8+H 2 0 Decomp. by H 2 0. 
(D’Ans, B 1907, 40. 192.) 

Ammonium calcium cupric sulphate. 
Ca 2 Cu(NH 4 ) 2 (S0 4 ) 4 +2H 2 0 
Very stable. (D’Ans, B. 1908,' 41. 1778.) 


Ammonium chromic sulphate, (NH 4 ) 2 SOi, 
Cr 2 (S04)a 

Not attacked by boiling H 2 0 or cone. HC1 
+Aq, Voiy slowly attacked by boiling KOH 
+Aq (sp gi. = l 3'). Insol. in CrCL+Aq or 
SnCl 2 +Aq (Ivlobb, Bull Soc. (3) 9. 664.) 

+5H 2 0. Is ammonium ohromosulphate, 
which see. 

+24H 2 0 Chrome Alum. 

Violet modifi'-ation. Efflorescent Sol. in 
cold H 2 0, but solution is decomp. on heating 
with formation of green modification. The 
dil. solution of green modification is grad- 
ually converted into violet modification by 
standing. Alcohol ppts it from aqueous 
solution (Schrotter, Pogg. 53. 526.) 

100 cc H 2 0 dissolve 10.78 g anhydrous, or 
21 21 g hydrated i-alt at 25° Melts m crystal 
H s O at 45° (Locke, Am Oh. J. 1901 26. 174 ) 

Solubility m H 2 0. 

Saturation is very slowly reached owing to 
transition between violet and green modifi- 
cations. If tune of saturation is taken at 
2)4 hours, 100 g. of the solution contain at: 
0° 30° 40° 

3 77 10 6 15.5 g. (NH 4 ) 2 Cr 2 (SO*)4. 


Ammonium calcium potassium sulphate, 
NH 4 CaK(S0 4 ) 2 -|-H 2 0. 

Decomp by cold H 2 0, (Fassbender, B. 
11. 1968 ) 

Ammonium cerous sulphate, (NH 4 ) 2 Ce 2 (SC>4)4 
+8H 2 0. 

More sol. in cold than m hot H 2 0 (Czud- 
nowicz). 

100 g. H 2 0 dissolve at: 

22 3° 22 35° 35 1° 45 2° 

5 331 5 328 5 184 4 093 g.anhydious salt, 

45° 55 3° 55 2° 

2 994 2 240 2 187 g. anhydrous salt, 

75 4° 85 2° 

1 482 1 184 g. anhydrous salt 

(Wolff, Z. anorg. 1905, 46. 102.) 

5(NH 4 ) 2 S0 4 , Co 2 (S04) 3 . (Baire, C R. 
1010, 161. 873.) 

Ammonium cenc sulphate, 3(NH 4 ) 2 SOt, 
Ce(S0 4 ) 2 -|-4H 2 0 

Slightly efflorescent. Easily sol. m H 2 0. 
(Mendelejeff. A. 168. 50 ) 

3(NJI 4 ) 2 s6 4 , 2Ce(S0 4 ) s +3H 2 0. SI. sol. 
m H.O. (Mendelejeff.) 

Ammonium chromous sulphate, NHiCr(SC>4) 2 . 

0.407 g mol. anhydrous salt is sol in 1 1. 
H 2 0 at 25°. (Locke, Aon. Ch J 1901, 26. 
175.) , . 

+6H 2 0. 100 ocm. of sat. aqueous solution 
contain 55 g. of the salt at 20°. Insol. in 
alcohol (Lament, C. R. 1911, 131. 112.) 


This is assumed to be the solubility of the 
violet modification. 

In 300 hours, 15.96 g. salt are dissolved 
at 30°, and 24.64 g. m 250 hours at 40° 
(Koppel, B 1906, 39. 3741 ) 

Calc from electrical conductivity measure- 
ments, a solution containing 3 8 g. of the 
sulphate in 100 g. contains 48% of the green 
compound at 40° and 61% at 55°, With 
solutions of 6-7 times the above concentra- 
tion equilibrium is reached at 40° with 30- 
40% green alum. (Koppel ) 

Sp gr. of aqueous solution of violet modi- 
fication at 15°, containing: 

4 8 12% (NH4)iCr s (S04)4+24H 2 0. 

1.020 1.0405 1.0610 

Sat solution at 15° has sp. gr. =1.070. 
(Geriach.) 

Green modiji-ation. Sol. m H s O and al- 
cohol. When m aqueous solution, it gradually 
changes to violet modification 

Sp. gr of aqueous solution of green modi- 
fication at 15°, containing: 

10 20 30% (NH*) 2 Ct 2 (S04)4+24H 2 0, 

1.044 1 091 1 142 


40 50 60% (NH I ) 2 Cr 2 (S0 4 )4+24H 2 0, 

1.197 1.255 1.317 


70 80 90% (NH4) 2 Cr 2 (S0 4 )4+24H 2 0. 

1.384 1 456 1.532 

(Gcrlach, Z anal, 28. 498.) 

Insol. m acetone. (Nauinann, B. 1904, 37. 

4 )a. Only si. attacked 
t attacked by boiling 
. (Klobb, Bull. Soc. 


3(NH 4 ) 2 S0 4 , Cr 2 (S0 
by polling H 2 0 No 
oone. (NH 4 ) 2 SO.+Aq 
(3) 9. 663.) 



SULPHATE, AMMONIUM COBALTOUS 


(NH 4 ) 2 Co(S0 4 ) 2 +6] 

100 pts, H 2 0 dissolve at: 

0° 10° 18° 23° 35° 

8.9 11.6 15.2 17 1 19.6 pts. anhydrous salt, 

40° 45° 50° 60° 75° 

22.3 25 28.7 34.5 43.3 pts. anhydrous salt. 
. (Tobler, A. 95. 193.) 

100 pts. saturated solution contain at: 

20° 40° 60° 80° 

14.9 20 8 25 6 33 pts. anhydrous salt 

‘ (v Hauer, J. pr. 74. 433.) 

1 1. H 2 0 dissolves 147 2 g. anhydrous salt 
at 25°. Tobler's results are inaccurate. 
(Locke, Am. Cli. J 1902, 27. 469.) 

Pptd. from aqueous solution by alcohol. 


Ammonium cobaltous cupric sulphate, 
2 (NHi)jS0 4 , CoSOj, CuS0 4 +12H 3 0. 


Ammonium cobaltous ferrous sulphate, 
2(NH 4 ) 2 S0 4 , CoS0 4 , I<eS0 4 +12H 2 0 
Sol. in H 2 0 (Vohl, A. 94. 57 ) 

Ammonium cobaltous magnesium sulphate, 
2(NII 4 )SO,, CoS 0 4 , MgS0 4 +12H a 0 
Sol. m H 2 0 (Vohl, A. 94. 57.) 


nonium cobaltous manganous sulphate, 

2(NH 4 )SO,. CoS0 4 , MnS0 4 +12H.0. 
Sol. in HjO. (Vohl, A 94. 57 ) 

Ammonium cobaltous nickel sulphate, 

2(NH 4 )S0 4 , CoS0 4 , NiS 0 4 +12H 2 0 
Sol in HjO. (Void, A 94. 57.) 

Ammonium cobaltous zinc sulphate, 
2(NH 4 ),S0 4 , CoS0 ll ZnS0 4 + 12H 2 0 
Sol. in HoO. (Vohl, A. 94. 57.) 


e, (NH 4 ) 2 SC 4 , 


hollj on Pt ohng 


Ammonium cupr: 

CuSO 4+611] 

Efflorescent in warm air. 

g HsO, and separates 

100 pts. II 3 0 at 19° dissolve 26 6 pts , and 
sat. solution has sp. pr, =1.1337. (Schifl, A. 
109. 426. 

100 g. sat. solution at 30° contain 30.36 g. 
anhydrous salt (Schreinemakers, Arch. Nder. 
Sci. 1910, (2) IB. 92.) 


Solubility of (NH 4 ) 2 Cu(S0 4 ) 2 , 6H a O+ 
(NH 4 ) 2 Ni(S0 4 ) 2 , 6H 2 0 m H 2 0 at 13-14° 
Mols. per 100 mols. H 2 Cf. 


0 1476 
0.2664 
0.4165 
0 4785 


0 521 
0 295 
0 2089 
0 1449 
0 1202 


10 29 
30 59 
62 23 
78 80 


(Fock, Z. Kryst. Min. 1897, 28. 365.) 

Solubility of (NH 4 ) 2 Cu(S0 4 ) 2 , 6H 2 0 + 

K 2 Cu(S 0 4 ) 2 , 6H 2 0 m H 2 0 at 13-14° 

Mols. per 100 mols. H 2 0. 


0 897 
0 2269 
0 2570 
0 2946 


0 8618 
0 6490 
0 5887 


5 06 
16 76 
30 40 


Mols per 100 mols H s O, 


0 1218 
0 2130 
0 3216 


Ammonium cupric ferrous sulphate. 

Sol m H a O -without decomposition. (Vohl, 
A 94.61) 

Ammonium cupric magnesium sulphate, 

2(NH 4 ) 2 S0 4 , CuS 0 4) MgS0 4 +12H 2 0 
Sol in H 2 0. (Vohl, A. 94. 57 ) 

Ammonium cupric magnesium potassium sul- 
phate, (NH 4 ) 2 S0 4 , CuS 0 4 , MgS0 4 , K 2 S0 4 
+12Ii 2 0. ' 

Sol in H 2 0 (Sclnff.) 

2(NH 4 ) 2 S0 4 , CuSO 4 , 2MgS0 4 , K 2 S0 4 + 
18H 2 0. Sol. in H a O (Schiff ) 



SULPHATE, AMMONIUM IRON 


Ammonium cupric manganous sulphate, 

2(NH,) a S0 4 , CuS 0 4 , MnSOi+12 HjO. 
Sol m HoO. (Vohl, A 94. 57.) 

Ammonium cupric nickel sulphate, 

2(NH 4 ) a S0 4 , CuS0 4 , NiS0 4 +12H 2 0 
Sol 111 H 2 0 (Vohl ) 

Ammonium cupric potassium sulphate, 
NH 4 IvS0 4 , CuSO 4 +0II a O. 

Sol m H2O. (Scluff.) 

Ammonium cupric zinc sulphate, 

2(NH4) 2 S0 4j CuS 0 4 , ZnS0 4 +12H a 0. 
Sol. mH 2 0. (Vohl) 


100 pts H«0 dissolve at: 

0° 12° 20° 30° 30° 

12.2 17.5 21.6 28 1 31.fi, pts. anhydrous salt, 
45° 65° 60° 65° 75° 

36 2 40.3 44.0 49.8 56.7 pts. anhydrous salt. 
(Tobler, A. 95. 193.) 


100 pts. H2O at 16.5° dissolve 35.9 pts. 
hydrous salt. 

1 1. H 2 0 dissolves 351 pts or 1.044 g. mol. 
anhydrous salt at 25°. (Locke, Am. Ch. J. 
1902 27. 459.) 

Sol. m HjO without decomp. Aq solution 
at 30° contains 13.13% FeS0 4 and 11 45% 
(NH 4 )«S0 4 (Schreinemalcers, C. C. 1910, I. 
801.) 


Amm onium cupric sulphate ammonia, 
(NH 4 ) a S0 4 , CuO, 2NI-I3. 

Sol in 1 5 pts cold H 2 0, but deeomp on 
exposure to air or dilution. Insol ih alcohol. 
(Kuhn ) 


Ammonium didymium sulphate, (NH 4 )«S0 4 , 
Di 2 (S0 4 ) 3+81120. 

Sol. m 18 pts H 2 0, and less easily in 
(NH 4 ) a S0 4 +Aq (Mangnac ) 

Moderately sol ih H 2 0. (Cleve, Bull Soc. 
(2) 43. 362 ) 

Ammonium erbium sulphate, (NH 4 ) 2 S0 4 , 

Er a (S0 4 ),+8H a 0 
Sol. m H2O (Cleve ) 


Sp gr. of (NH 4 )>PeS0 4 +Aq at 1£ 
% - %(NII ,) 2 FuS0 4 +6H2O 


1 092 
1 097 
1 104 
1 110 


1 150 
1 156 
1 164 
1.171 
1,179 
1 1S5 
1.193 


Ammonium gallium sulphate, 

(NH 4 ) a Ga a (S0 4 ) 4 +24H a O . 

Sol in cold water and dilute alcohol. Cone 
solution clouds up on boiling, bu.t clears on 
cooling. Dil solution separates out a basic 
salt, insol. in hot or cold II2O. (Boisbaudran.) 

Ammonium glucinum sulphate, (NH 4 ) a S0 4 , 
G1S0 4 +2H 2 0 
Sol, in II2O. (Atterberg ) 


Insol, m acetone 


Ammonium ferric sulphate, basic. 

Extremely difficultly sol. in IICl+Aq. Not 
decomp, by ICOH+Aq. (Berzelius.) 

5(NH 4 ) 2 0, 3Fo 2 0 8 . I2SO3+I8H2O or 

2(NH 4 ) 2 0, i'ejO,, 4S0,+4H a O. Sol. in 2.4 
pts. cold H a O. (Maus, Pogg. 11. 79.) 


and 400 pts at 3( 

Insol in alcohol 
Melts in crystal H 2 0 at 3 
pr (2) 7. 14.) 

+8H 2 0. (Rossler.) 


Amm onium iridium sulphate, (NH 4 ) 3 S0 4 , 
Ir a (S0 4 ),+24H a 0. 

Easily sol m H a O. (Marino, Z. anorg. 
1904, 42. 221 ) 


Attacked slowly by cold H a O. (Lachaud 
and Lepierre ) 

Nearly insol in H a O. (Wemland, Z, anorg. 
1913, 84. 363 ) 

+24H a O. Iron alum. Sol m 3 pts H a O 
at 16° (Forchhammer, Ann Plul 6. 400.) 

100 cc. H a O dissolve 44.15 g. anhydrous, or 
124.40 g. hydrated salt at 25°, or 1.669 g. 
mols. anhydrous salt are sol. in 1 1. HjO at 
25°. (Locke, Am. Ch. J. 1901, 26. 174.) 

Sp. gr. of aqueous solution at 15° contain- 
ing- 

5 10 15% (NH 4 ) 2 F e a (S0 4 ) 4 +24H a O, 

1.023 1.047 1 071 


Ammonium iron (ferrous) sulphate, 
(NH 4 ) a Fe(S0 4 ) a +6H a 0. 

Muoh less sol, in H a O than FeS0 4 +7H a 0. 
(Vogel, J, pr. 2. 192.) 


20 25 30% (NH 4 ) a Fe a (S0 4 ) 4 +24H a 0, 

1.096 1.122 1.148 

35 40% (NH 4 ) a Fe a (S0 4 ) 4 +24H a 0. 

1.175 1.203 
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SULPHATE, AMMONIUM IRON 


40% solution is sat. at 15°. (Geilach, Z. 
anal. 28. 406.) 

Melts in crystal IUO at 40° (Locke.) 
3(NH 4 ) 2 S0 4 , Fe 2 (S0 4 ) a . Insol. in cold 
HaO. (Lachaud and Lepierre.) 

Ammonium iron (ferroferric) sulphate, 
4(NH 4 ) 2 S0 4 , FeS0 4 , Fe 2 (S0 4 ) a +3Ha0 
SI sol, in cold H 2 0; decomp, mto basic salt 
by hot HaO; insol m alcohol. (Lachaud and 
Lepierre, C. R. 114. 916.) 

Ammonium ferrous magnesium sulphate, 
4(NH 4 ) 2 S0 4 , 3FeS0 4 , MgS0 4 +24H 2 0. 
Sol. in HaO. (Schiff, A. 107. 64.) 
2(NH 4 ) 2 S0 4 , FeS0 4 , MgS0 4 +12H 2 0. Sol. 
mli 2 0. (Vohl, A. 94. 57} 


Sol. in HaO. (Vohl, A. 94. 57.) 

Ammonium, ferrous nickel sulphate, 

2(NH 4 )aS0 4 , FcS0 4) NiS0 4 +12Ha0. 
Sol. in H a O. (Vohl, A. 94. 67.) 

Ammonium ferrous zinc sulphate, 

2(NH 4 ) 2 S0 4 , FeS0 4 , ZnS0 4 +12H 2 0 
Sol in 11,0. (Bette, A. 14. 286.) 


Quite sol. in H 2 0, 

+2II a O. (Barre, C. R. 1910, 151. 872.) 
6(NH 4 ) 2 S0 4 , 2La 2 (S0 4 ) 3 . SI. sol. in 


Ammonium lead sulphate, (NH 4 ) 2 S0 4 , PbS0 4 
Decomp, by H a O into its constituents 
(Wohler and Litton, A. 43. 120.) 

Decomji, by H 2 0. Only stable in contact 
with solutions containing. 

13,86 pts. (NH 4 ) 2 S0 4 per 100 pts. H a O at 
20 °. 

19.25 pts. (NH 4 ) 2 S0 4 per 100 pts. H 2 0 at 
50°. 

24.31 pts. (NH 4 ) a S0 4 per 100 pts. H a O at 


(Barre, C. R. 1909, 149. 294.) 

Ammonium lithium sulphate, NH 4 LiS0 4 . 

Solubility in H»0 =35,26% at —10,° and 
3618% at 70°. (Schreinemakers, C. C. 1906, 

This is the only double salt which 
(NH 4 )jSQ 4 forms with Li s S0 4 below 100° 
(Spielrein, C. R. 1913, 157- 48.) 


Ammonium magnesium sulphate, 
(NH 4 )sMg(S0 4 ) 2 +6H 2 0 , 

100 pts HaO dissolve 15.9 pts. 'anhydrous 
double salt at 13°. (Mulder ) 

100 pts HaO dissolve at. 

0° 10° 15° 20° 30° 

9.0 14.2 15.7 17.9 19.1 pts anhydrous salt, 
45° 50° 65° 60° 75° 

25.6 30 0 31.9 36.1 45,3 pts. anhydrous salt. 
(Tobler, A. 96. 193.) 

More sol. in H 2 0 than (NH 4 ) 2 S0 4 or MgS0 4 
(Graham.) 

1 1. HaO dissolves 199 pts anhydrous salt 
at 25°. Tobler’s results are inaccurate. 
(Locke, Am. Ch. J. 1902, 27. 459.) 

100 g. HaO dissolve at: 

34° 41° F 

18.22 20.72 g. (NH 4 ) 2 S0 4 , MgS0 4 , 6H 2 0. 

50° 69° F. 

22 48 24 08 g. (NH 4 ) 2 S0 4 , MgS0 4 , 6H 2 0, 

70° F. 

24.81 28.26 g. (NH 4 )aS0 4 , MgS0 4 , 6H 2 0, 

81° F 

33 33 g. (NH 4 ) 2 S0 4 , MgS0 4 , 6H 2 0 
(Lothian, Pharm. J. 1910, (4) 30. 546.) 
Lothian’s results for solubility in H 2 0 
probably incorrect because of inaccuracy of 
experimental method. (Seidell, Pharm, J. 
1911, (4) 33. 846 ) 

Solubility of (NH 4 ) 2 Mg(S0 4 ) 2 in H 2 0 at t°. 


B nn’iydrous salt par 100 g. 


10 6 


12.75 
15.23 
16 45 
17.84 
20 51 
23.18 
26.02 
32 58 
39 66 


35 37 
48 32 
65 72 


(Porlezza, Att. Acc, Lmo. 1914, (5) 23. II, 
509) 

Min. Cerbohle. 


Sol. m HaO. (Vohl, A. 94. 67.) 

Ammonium magnesium potassium zinc sul- 
phate, 2(NH 4 ) 2 S0 4 , 3MgSO„, 3 K s S 0 4 , 
2ZnSO 4 +30H 2 O. 

Sol. in H 2 0. (Schiff, A. 107. 64.) 
(NH 4 ) 2 S0 4 , 2MgS0 4 , 2 K s S 0 4 , ZnS0 4 + 
18HaO. Sol. in HaO. (Schiff.) 

(NH 4 )aS0 4 , MgS0 4 , K s S0 4 , ZnS0 4 +12Ha0 
Sol. in HaO. (Schiff.) 



SULPHATE, AMMONIUM THALLIC 


935 


Sol in H 2 0 (Vohl, A. 94. 57.) 


Deliquescent. Easily sol. in H 2 0. (Jahn.) 
1 1. HjO dissolves 372 g. anhydrous salt 
at 25°. (Locke, Am. Ch. J. 1902, 27. 459.) 

(NH 4 ) a S0 4 , 2MnS0 4 . Readily decomp, by 
H»0. (LepieiTe, C. R 1895, 120. 924.) 

Ammonium manganic sulphate, (NHA2SO4, 
Mn 2 (S0 4 ) 8 , 

Decomp by H 2 0 Insol. in ether, C«Ho, and 
cone H2SO4 Sol m dil. H 2 S0 4 -|-Aq. (Le- 
pierre, Bull. Soc. 1896, (3) 13. 596.) 

+24H 2 0 Decomp, by H 2 0. CMitscher- 
lich.) 

Ammonium manganous nickel sulphate, 
2(NH 4 ) a S0 4 , MnSCL, NiS0 4 +12H 2 0 
Sol, in H 2 0. (Vohl, A 94.67) 


Sol. inH 2 0. (Vohl) 


Ammonium nickel sulphate ammonia, 
(NH 4 ) 2 SOi, NiS0 4 , CNH 3 +3HoO. 
(Andi6, C. R. 106. 936.) 

Ammonium platmic sulphate, 2(NH 4 )aS0 4 , 
Pta(S0 4 ) a +25H 2 0 . 

Sol. m H 2 0. (Prost, Bull Soc. (2) 46. 156.) 

Ammonium potassium sulphate, (NH 4 ) 2 S0 4 , 
K 2 S0 4 +4H 2 0. 

Soluble m H a O 100 pts. H a O at 16° dis- 
solve 13.68 pts. salt. (Thomson, 1831.) 

Mm. Taylorite. 

Ammonium praseodymium sulphate, 
(NH 4 ) 2 S0 4 , Pr 2 (S0 4 ) a +8H s O . 


Ammonium rhodium sulphate, 

(NH 4 ) 2 S0 4 , Rh 2 (S0 4 ),+24H 2 0 
Very sol H 2 0; melts in crystal H 2 0 at 
102-103°. (Piccmi, Z. anorg. 1901, 27. 67.) 

Ammonium samarium sulphate, (NH 4 ) 2 S0 4 , 
Sm 2 (S0 4 )s+8H 2 0. 

SI sol. m H 2 0. (Clove, Bull. Soo. (2) 43. 


Ammonium mercuric sulphate, (NHAaSOa, 
3HgS0 4 +2H 2 0. 

(Hirzel.J. B. 1850. 333 ) 

(NH 4 ) 2 S0 4 , HgS0 4 . Difficultly sol. in 
H 2 0. Easily sol. m NH 4 OH+Aq. 


Ammonium scandium sulphate, (NHaLSOa, 
Sc 2 (S0 4 )a 

Sol. in H 2 0. (Cleve.) 

Sol. in H 2 0 and in dil. (NH 4 ) 2 S0 4 -)-Aq. 
(R. J. Meyer, Z anorg. 1914, 86. 279.) 


Ammonium mercurous sulphate ammonia, 
3Hg a O, 2(NH 4 )HgS0 4 , 2NH S . 


Insol m hot or cold, dil, 
and HNOa Sol in 3±C1. 
ch. it. 1903, 33. (1) 131.) 


or cone. H 2 S0 4 
(Tarugi, Gazz. 


Ammonium nickel sulphate, (NH 4 ) 2 S0 4 , 
NiS0 4 +6H 2 0. 

Sol. in 4 pts ould H 2 0 (Link, 1796.) 

100 pts. H 2 0 dissolve at 1 
3.5° 10° 16° 20° 30° 

1.8 3.2 5.8 5.9 8.3 pts. anhydrous salt, 


40° 60° 59° 68° 85° 

11.5 14.4 16.7 18.8 28.6 pts anhydrous salt. 
(Tobler, A. 95. 193.) 


Ammonium sodium sulphate, NH 4 NaS0 4 + 
2H 2 0. 

100 pts. H 2 0 dissolve 46.6 pts. of ciyst. salt 
at 15°, and the solution has a sp. gr, of 1.1749. 
Sp. gr. of aqueous solution containing: 

31 8 24 44 15 9% NH 4 NaS0 4 +2H a 0, 

1 1749 1 1380 1 0849 

12 72 6.36 % NH 4 NaS0 4 +2H s 0. 

1.0679 1 0337 

(Schiff, A. 114. 68.) 


Ammonium strontium sulphate. 

Insol. in excess of (NH 4 ) 2 S0 4 +Aq, (Rose, 
Pogg. 110. 296.) 


(NH 4 ) 2 S0 4 , SrS0 4 TMs double salt is 
ly stable in contact with nearly sat. solu- 
tions of (NH 4 ) 2 S0 4 . (Barre, C R. 1909, 149. 


100 pts. sat. solution contain at 20°, 9.4; 
at 40°, 13 2; at 60°, 18.6; at 80° 23.1 pts. 
anhydrous salt. (v. Hauer, J. pr. 74. 433.) 

1 1. H 2 0 dissolves 75.7 g. anhydrous salt 
at 26°. (Looke, Am. Ch. J. 1902, 27. 469.) 

Nearly insol. in a weak acid solution of 
(NH 4 ) 2 S0 4 . (Thompson, C. C. 1863. 957 ) 

Ammonium nickel zinc sulphate, 2(NH 4 ) 2 S0 4 , 
NiS0 4 , ZnS0 4 +12H 2 0. 

Sol. in H 2 0. (Vohl, A. 94. 57.) 


Ammonium tellurium sulphate, 

(NH 4 )HS0 4 , 2TeO a , SO,+2H a O. 

As K salt. (Metzner, A. ch. 1898, (7) 
16. 203.) 

Ammonium thallic sulphate, NH 4 T1(S0 4 ) 2 . 
(Marshall, C. C. 1902, H. 1089.) 

+4H a O. Decomp, by H 2 0. Easily sol. 
in dil. acids.. (Fortini, Gazz. ch. it. 1906, 35. 
(2) 450.) 



SULPHATE, AMMONIUM THORIUM 


Ammonium thorium sulphate, 2(NH 4 ) 2 S0 4 , 

ThCSOdh 

Easily sol. in H a O and sat. (NH 4 )sS0 4 + 
Aq. (Clove ) 

+2H 2 0. (F 
(NH 4 ) 2 S0 4 , 
eh. 1011, (8) 24. 240.) 

3(NII 4 ) 2 S0 4 , Th(S0 4 ) 2 +3II 2 0. (B ) 


Ammonium titanium sulphate, 
r (NH 4 ) a S0 4 , TiO, S0 4 +n„0. 


Very sol. m H a O with decomp. 

Insol. m oonc. H 2 S0 4 (Rosenheim, Z. 
anorg. 1901, 26. 252 ) 

(NH 4 ) 2 0, 2TiOa, 2SO s +3HaO. Slowly 
deeomp. by II s O. (Blondel, Bull. Soe 1 
(3) 21. 262 ) 


Ammomum titanium sesginsulphate, 
(NH 4 ) 2 S0 4 , 3Ti2(S0 4 )a+18H 2 0. 

Insol. in HaO ; sol. in HC1. 

Insol. in H a S0 4 , Decomp, by boiling with 
cone. H s S 0 4 . (Stixhler, B. 1905, 38. 2623.) 


(NH 4 ) 2 S0 4 2V0SO 4 +H s 0 Dehquesoent. 
Slowly but abundantly sol. m H2O, but can- 
not be recryst. from it except by .addition of 
H 2 S0 4 (Koppel and Behrendt, Z anorg. 
1903, 36. 172.) 

Ammonium yttrium sulphate, 2fNH 4 ) 2 S0 4 , 
Y 2 (S0 4 )a+9H 2 0. 

Sol. in H 2 0. (Cleve ) 

Ammonium zinc sulphate, (NH 4 ) 2 S0 4 , ZnS0 4 
+6H 2 0. 

100 pts. H 2 0 dissolve pts. (NH 4 )aS0 4 , 
ZnS0 4 aP 

0° 10° 13° 15° 20° 

7 3 8 8 10 0 12 5 12 6 pts. salt, 

30° 46° 60° 75° 85° 

16 5 21 7 29 7 37 8 46 2 pts salt. 
(Tobler, A 95. 193.) 

1 1. H 2 0 ‘dissolves 140 8 g, anhydrous 
salt at 25°. (Locke, Am Ch. J. 1902, 27. 


Ammonium uranous sulphate, 2(NH 4 ) 2 S0 4 , 
U(S0 4 ) a . 

Easily sol. in H 2 0 (Rammelsberg.) 

Sol. in HjO but solution rapidly decomp. 
(Kohlschutter, B. 1901, 34. 3630.) 


+7H 2 0 (Andi'6, C. R 104. 987 ) 

Ammonium zirconium sulphate. 

Sol. in cold or hot H 2 0 or in acids. (Ber- 
zelius.) 


Ammonium uranyl sulphate, (NH 4 ) 2 S0 4 , 
(U0 a )S0 4 +2H a 0. 

Quite difficultly sol. m H 2 0 (Arfvedson ) 

Ammonium vanadous sulphate, 

(NH 4 ) 2 S0 4 , VS0 4 -(-6H 2 0. 

Deeomp in the air 

Sol. in H 2 0. (Piccini, Z. anorg. 1899, 19. 
205' 


Ammonium sulphate antimony fluoride, 
(NH 4 ) 2 S0 4 , 2SbP 8 . 

Very sol in HuO. (Mayer, B. 1894, 27. 
R. 922.) 

Ammonium sulphate chromic chloride, 
2(NH«) 2 S0 4 , CrCl a +GH a O. 

Sol inHjO. (Wemland, B. 1907, 40. 3768.) 


Less sol. in H a O than VS0 4 +7H 2 0. (Pic- 
cini and Marino, Z, anorg. 1902, 32. 60.) 

Ammonium vanadic sulphate, 

(NH 4 ) 2 S0 4 , Vs(S0 4 ) 5 +12H 2 0. 

Insol, m H 2 0 

Insol in H 2 S0 4 . Deeomp. by boiling with 
oonc. HjSQ 4 . 

Sol. in HC1. (Stahler, B. 1905, 38. 3980 ) 
+24H-0 Very sol. in H 2 0; deeomp. in 
the air. (Picoini, Z. anorg. 1896, 11. 10S.) 
100 pts II 2 0 dissolve 39.76 pts. salt at 10° 
Sp, gr of sat. solution at 4°/20°= 1.687 
(Picoini, Z. anorg. 1S97, 13. 446.) 

1 1. H 2 0 dissolves 31.69 g. anhydrous or 
78.51 g. hydrated salt at 26°, or 1.210 g. mols, 
anhydrous salt are sol. in 1 1. H 2 0 at 25°. 

Mpt of crystals =45°. (Locke, Am. Ch. 
J. 1901, 26. 176.) 

Ammonium vanadyl 
(NH 4 ) s S0 4 , VO£ 

Easily sol. in H 2 0 and in a mixture of al- 
cohol and cone. H 2 S0 4 , but cannot be recryst. 
therefrom. (Koppel and Behrendt, Z. anorg. 
1903, 36. 176.) 


Ammonium sulphate hydrogen peroxide, 
(NH 4 ) 2 S0 4 , H 2 0 2 
Efflorescent in air. 

Easily sol. in H a O, (Willsthttor, B, 1903, 
36. 1829.) 

Antimony sulphate basic,, 7Sb a O a , 2SO a + 
3H a O. 

Insol. in. and not deeomp . by hot or cold 
H a O (Adie, Chem. Soc. 67. 540.) 

5Sb a O a , 2S0 3 +7H a 0. Insol. m H s O. 
(Hensgen, R. t. 0. 4. 401 ) 

2Sb 2 0 3 , S0 3 +.rH 2 0. Not deeomp. by 
cold H a O. (Adie.) 

Sb 2 O a , S0j = (Sb0) 2 S0 4 , Deeomp. by hot 
H a O. (Pehgot, J. B. 1847. 426.) 

+H a O. As above. (Adie.) 

Sb a O„, 2SO3, and +H a O, and +2H a O. 
Scarcely deeomp. by cold, slowly by boiling 
H a O Slowly sol. in dil.HCl+Aq. (Adie,) 

Antimony sulphate, Sb 2 (S0 4 ) s , 

Very deliquescent. Combines with H 2 0 to 
a hard mass with evolution of heat; with more 
H a O it becomes liquid, and by repeated treat- 
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ment with much boiling H»0 it 13 wholly 
decomp, into H 2 S0 4 ana Sb 2 0 3 (Hensgen, 
R. t. c. 4.401) 

Antimony sulphate, acid, Sb 2 0 3 , 4S0 3 , 
Decomp by H 2 0 (Adie ) 

Sb 2 0 3 +8, or 9S0 3 Decomp by H 2 0. 
(Adie ) 

Antimony barium sulphate, 

Sb 2 (S0 4 ) 3 , BaS0 4 +6H 2 0. 

As Ca comp (ICtilil Z. anorg. 1907, 64. 
257.) 

Antimony ceesium sulphate, SbCs(S0 4 ) 2 . 

Slowly decomp by cold II 2 0. (Gutman, 
Arch Pharm. 1908, 246. 188) 

Antimony calcium sulphate, 

Sb 2 (S0 4 ) 3 , CaS0 4 +6H 2 6. 

Decomp, by H 2 0. (Kuhl, Z. anorg. 1907, 
54.257.) 

Antimony lithium sulphate, SbLi(SO„) 2 . 

Dcoomp by Ii 2 0 (Gutman, Arch. Pharm 
1908, 246. 187.) 

Antimony potassium sulphate, KSb(S0 4 ) 2 . 

Decomp, by H 2 0 (Gutmann, Arch. 
Pharm. 1898, 236. 478 ) 

Antimony rubidium sulphate, SbRb(S0 4 ) 2 . 
Slowly deoomp by cold H a O. (Gutman.) 

Antimony silver sulphate, SbAg(S0 4 ) 2 
Slowly decomp, by H 2 0, (Khhl, Z. anorg 

1907, 54. 258.) 

Slowly decomp, by cold H a O (Gutman 
Arch, Pharm 1908, 246. 189.) 

Antimony sodium sulphate, NaSb(S0 4 )ss. 

Easily decomp, by H 2 0 (Gutmann, 
Arch. Pharm. 1898, 236. 478.) 

Antimony strontium sulphate, Sb 2 (S0 4 ) 3 , 

SrSOj +6H s O. 

As Ca comp. (Ktthl, Z. anorg. 1907, 64. 
257.) 

Antimony thallium sulphate, SbTl(S0 4 ) 2 . 

Slowly decomp, by cold H 2 0. Decomp, 
by cone. H 2 S0 4 (Gutman, Arch. Pharm. 

1908, 246. 189.) 

Arsenic sulphate. 

See Arsenic sulphur /rioxide. 


Barium sulphate, BaS0 4 , 




Sol. in 800,000 pts. l+O (Calvert); in 
400,000 pts. cold or hot H»0 (Fresenius). , 

Calculated from the electrical conductivity 
of the solution, BaS0 4 is sol in 429,700 pts, 
H 2 0 at 18.4°, and 320,000 pts. at 37 7°. 
(Holloman, Z phys. Ch 12. 131 ) 

1 1 IIjO dissolves 1.72 mg at 2°; 1 97 mg. 
at 10°; 2 29 mg. at 19.0°; 2 60 mg. at 26°; 
2.91 mg at 34 s . (Kohlrausch and Rose, Z. 
phys Ch 12. 241 ) 

Calculated from the electrical conductivity 
of the solution, BaS0 4 is sol in 425,000 pts 
H 2 0 at 18.3° Results of Fresenius and 
Hints (Z. anal 1890, 36. 170) are incorrect. 
(Kiister, Z. anorg 1896, 12 207.) 

Sat aq solution contains 2 29 mg. BaS0 4 
pei' liter at 25° when particles of salt are not 
less than 1.8g m diameter. 

Sat aq. solution contains 4 15 mg BaS0 4 
per liter at 25° when particles of salt are 0.1ft 
m diameter (ft=0.0001 cm) (Hulett, Z 
phys Ch. 1901, 37. 398-9.) 

In general the influence of the size of the 
gram on the solubility of the substance is 
negligible when the solubility exceeds 2%. 
The increase of normal solubility by using 
finely divided solids, amounts to 80% in the 
case of BaS0 4 , (Hulett, Z. phys. Ch. 1004, 
47. 366 ) 

1 1. HsO dissolves 2.3 mg. BaS0 4 at 18°. 
(Kohlrausch, Z. phys Ch 1904, 60. 356.) 

Calculated from electrical conductivity of 
BaS0 4 +Aq. 

0.0190 mflh-equivalents are sol. m 1 liter 
H 2 0 at 18°, 0.0212 at 25°, 0.0288 at 50°; 
0.0334 at 100°. 

(Melohor, J. Am. Chem. Soc. 1910, 32. 55.) 

Not attacked by cold HC1 or IiN0 3 +Aq 
after several hours, and only in traoes after 
several days. On boiling, traoes of BaS0 4 
dissolve, and the liquid after cooling can be 
precipitated by BaCl 2 or H 2 S0 4 +Aq, but 
not by H 2 0 alone (Rose, Pogg. 95. 
108 ) 

By washing BaS0 4 long enough with H 2 0 
containing HC1 or HNO s |HC 2 H 3 0 2 (Siegle)], 
the filtrate can be precipitated by H 2 S0 4 or 
BaCl„. (Piria, J. B. 1866. 334.) 

1000 pts. 3% HCI+Aq dissolve 0 06 pt. 
BaS0 4 in the cold, and still more on 
boiling. 

230 com HCl+Aq of 1.02 sp. gr. dissolve 
0.048 g. BaS0 4 from 0 679 g. BaS0 4 when 
boiled K hour 

168 ccm HCl+Aq of 1,03 sp gr. dissolve 
0 0075 g. BaS0 4 from 0 577 g, BaS0 4 when 
boiled 5 minutes. (Siegle, J. pr. 69. 142 ) 
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Solubility of BaiSO.i m HCl+Aq 

Pptn is retarded si. by tartaric and raoemio 
acids. (Spiller.) 

Na metaphosphate prevents pptn of BaS0 4 
but not ortho- or pyrophosphate. (Scheerer, 

No ee 

HCl+Aq 

containing 

1 nig 

equlv irci 

Mg RoSO< 
per 1 mg f 
equiv of 
HCl 1 

g per 100 ee solution 

HCl 

BaSOi 

Not pre 

cipitated m presence of alkali ci- 
piller.) 

ess sol m NH 4 C1+Aq than in 
-Aq. Insol m warm cone. Na 2 S 2 0» 
lehl, J. pr. 79. 431.) 
ireciably sol. m H 2 0 containing 

2.0 

1 0 

0 5 
-0 2 

0 133 

0 080 

0 056 

0 017 

1 82 

3 65 

7 29 

18 23 

0 0067 

0 0089 

0 0101 
0.0086 

Much 1 
NH4NO s 4 
+Aq. (D: 
Not ap] 

(Buntlubch, J pr 1884, 29. 54 ) 

100,000 pts HjO dissolve 0.124 pt. BaS0 4 ; 
1000 pts. HNO a -j-Aq of 1.167 sp. gr. dissolve 
2 pts. BaSO.; 1000 pts. HNOj+Aq of 1.032 
sp. gr. dissolve 0.062 pt BaSO,. (Calvert, 
Chem. Gass. 1856. 55 ) 

Wlien 0 4 g. BaS0< is heated }£ hour with 
150 ccm. HNOs+Aq of 1.02 sp. gr., 0.165 g. 
is dissolved. (Siegle, J. pr. 69. 142.) 

Solubility of BaSOj m HNOa+Aq | 

stem, Wackenroder.) 

Not appreciably sol m H a O at 250°, or in 
H 2 0 contaunng Na 2 S. (Senarmont.) 

Solubility is increased by alkali nitrates, 
but not appreciably by NaCl, KClOs, or 
Ba(NOa) 2 . (Fresenius, Z. anal. 9. 52.) 
Scaicely sol. in boilmg cone. (NIUbSCb+Aq. 
(Eresemus ) 

Solubility in H 2 0 mcreased by presence of 
MgCl 2 (Fresenius); cerium salts (Marignac), 
Sol. in Fe 2 Cls+Aq. (Lunge, Z anal. 19. 
141) 

Solubility in various salts+Aq at 20-25° 

IlNOa + Vq 
containing 

1 'TinoT v 

Mg BnSOt 
per 1 rag. 
equiv of 
BnSOi 

j G per 100 ee. solution j 

HNOs 

BaSOi 

g salt 

Mg Bo 

,S0 4 dissolved 

[ per 1 ra 

2 0 

1 0 

0 5 

0 2 

0 140 

0 107 

0 085 

0 048 

3 15 

6 31 

12 61 

31 52 

0 0070 

0 0107 

0 0170 

0 0241 

FcCls 

AlCb 

MgCI. 

1 

2 5 

5 

10 

25 

50 

100 

58 

72 

115 

123 

150 

160 

170 

33 

43 

60 

94 

116 

170 

175 

30 

30 

33 

33 

50 

50 

50 

(Banthiseh, J pr 1884, 29 54.) 

Acetic acid has less solvent power than 
other acids 80 ccm. HC 2 H a 0 2 +Aq of 1.02 
sp, gr. boiled with 0.4 g. BaSO. ]4 hour dis- 
solve 0.002 g (Siegle, J. pr. 69. 142 ) 

Sol. in boiling cono. H 2 S0 4 . (See 
BaH 2 (S0 4 ) 2 ). 

(Fraps, Am Ch J. 1902, 27. 290 ) 
Solubility m sat. solution of various salts + 
Aq. 

Sol in 2500 pts. boiling 40% I 
6000 pts. boiling 40% HI+Aq 
C. N. 68. 87.) . 

Sol. in considerable amount ii 
phoric acid+Aq. (Scheerer an 
J. pr. (2) 7. 68.) 

IBr+Aq; in 
. (Haslam, 

Salt 

G. BaSCh sol. in 1 1 
of the solvent 

l metaphos- 
d Drechsel, 

NaNOa 

NaCl 

NILC1 

0 2940 

0 00783 

0 00827 

C0 2 is not present. (Rose, Pogg. 96. 104 ) 
Very si. decomp, by standing a long time 
with cold cone, alkali carbonates +Aq. 

Deoomp, by boiling Na J CO a or K 2 CO # + 
Aq, not by (NHdjCOa+Aq. (See Storer’s 
Diet, for analytical data.) 

. Very si. sol. in NH.Cl+Aq, 1 pt. dissolv- 
ing m 230,000 pts sat. NHiCl-f- Aq. 

500 com, sat. NJLNOj+Aq with 50 com. 
sat. NH.CI+Aq dissolve 2 g. BaSCL. 100 
oem. sat. NH 4 NOj-fAq with 100 com. sat. 
NH.Cl-l-Aq dissolve only 0.08 g, BaS0 4 , 
therefore above solubility is due to free 
chlorine. (Mittentzwey, J. pr. 75. 214.) 

. BaSOi cannot be precipitated from solu- 
tions containing free Cl 2 . (Erdmann, J. pr. 
76. 215,) 

(Ehlert, Z Elektrochem, 1912, 18, 728 ) 
Cone. CrCla+Aq dissolves 40-120 times 
as much BaS0 4 as H 2 0, when boiled there- 
with for 5 days; cono. CrCla+Aq acidified 
with HCl, 450 times as much in 10 days. 
(Ruster, Z. anorg. 1905, 43. 348.) 

Insol. in liquid NH S (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

Sol. in H 2 0 2 +Aq. (Gawalowski, C. C. 

1906, II. 7.) 

100 cc. 95% formic acid dissolve 0.01 g. 
BaS0 4 at 18 5°. (Aschan, Ch. Ztg 1913, 37. 
1117.) 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790); in ethyl acetate, (Naumann, 
B. 1904, 37. 3601.) 

Min. Barite. 
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Barium hydrogen sulphate, BaH 2 (S0 4 ) 2 . 

100 pts., H2SO4 dissolve 2 22 pts. BaS0 4 
(Lies-Boda’rt and Jaequemm, C R. 46. 1206); 

5 69 pts. BaS0 4 (Struve, Z. anal. 9. 34). 
Bmlmg H2SO4 dissolves 10-12% freshly 

precipitated BaS0 4 without separating crys- 
tals on coolmg H 2 S0 4 at 100° dissolves 
more than boiling H 2 S0 4 , and becomes cloudy 
if heated to boiling. (Schultz, Pogg 133. 
146.) 

1 g BaS0 4 pptd. from BaCI 2 is sol. in 3163 
g. 01% H 2 S0 4 , from Ba(NO„) 2 is sol. in 1510 
g, 01% H 2 S0 4 . (Varenne and Pauleau, C R. 
93. 1016 ) 

100 pts hot cone. H 2 S0 4 dissolve approx. 

6 pts BaS0 4 (Rohland, Z anorg. 1010, 66. 


10 com of sat. BaSCL-f absolute H 2 S0 4 
contain approx. 2.851 g. BaS0 4 . (Bergius, 
Z. phys. Ch. 1010, 72. 355.) 


Equilibrium m the system BaS0 4 +H 2 S0 4 -(- 
HjO at 25°. 


Composition of tho solution 


% HjS0 4 

g BnSO, 

Solid plume 

73 83 

0 030 

BaS0 4 

78 04 

0 135 


80 54 

0 285 


83 10 

0 800 


85 78 

3 215 

BaS0 4 , 2H s S0 4 H s O 

88 08 

12 200 

93 17 

49 665 

BaS0 4 , H2SO4 

(Volkhonslu, C. C. 1910. 1. 1954, C A. 1911. 
617.) 


Barium sulphate potassium chloride, 3BaS0 4 , 
KC1 

Ppt (Silberberger, At 1004, 25. 233 ) 


Bismuth sulphate, basic, (Bi0) 2 S0 4 . 

Insol in H.O. Sol. in HNO„ or II 2 S0 4 + 
Aq. 

+2H s O (Hemtz, Pogg. 63. 65.) 

4Bi 2 O a , 3S0 8 +15H s 0. Insol. m H.O. 
(Leist.) * 

(Bi 0)PIS0 4 +H 2 0. Insol. in H a O. Sol. in 
dil. H 2 S0 4 +Aq 

+2H a O Dccomp. by H.O with separation 
of (BiO) „S0 4 +2H 2 0 . (Hemtz.) 

3Bi 2 0 3 , 2S03+2H 2 0. Insol. 111 H s O. 

(Athanasesco, C. R 103. 271.) 

5Bi 2 0j, llSOj-fl7H'iO. This sulphate 
crystallizes out from sulphuric acid of any 
strength between H 2 S0 4 , 6H a O and H 2 S0 4 , 
12H 2 0 (Adie, Proc Chem. Soc 1899, 16. 
226.) 

Bi 2 Oj, 2S0 3 , 2}4B.iO is m equilibrium at 
50° with 5.4-51.4% H 2 S0 4 +Aq. 

Bi 2 0 3 , SO 3 is in equilibnum at 50° with 
acid solutions weaker than 6 4% H 2 S0 4 . 
(Allan, Am. Ch. J. 1902, 27. 287.) 


Bismuth sulphate, Bi 2 (S0 4 ) 3 . 

Very hygroscopic Takes up H 2 0 with 
strong evolution of heat to form 2Bi 2 (S0 4 ) 3 + 
7H 2 0, which becomes Bi 2 (S0 4 ) 3 +3H 2 0 at 
100°. Decomp, by boiling H 2 0 into Bi s O s , 
S0 3 +H 2 0. (Hensgen, J.B 1885.552) 

Insol m methyl acetate (Naumann, B. 
1909, 42. 3790.) 


Decomp by H 2 0, alcohol, or ether. 
+2H 2 0, (Sohultz.) 

BaS0 4 , 2H 2 S0 4 +H 2 0. (Volkhonslu.) 

Barium pyrosulphate, BaS 2 0 7 , 

100 pts. fuming H 2 S0 4 dissolve 15.89 pts. 
BaS0 4 . (Struve, Z. anal. 9. 34.) 

Very deliquescent. 

Deoomp with H a O with hissing (Schultz- 
Sellack, B 4. Ill ) 

Barium calcium sulphate, 3BaS0 4 , CaS0 4 . 
Min. Dreehte 1 


Barium platmic sulphate (?). 


in HsO 01 Polling HC1 
HaSOi or aqua regia 


Bismuth sulphate, acid, Bi 2 O a , 4SO s . 

Bi 2 0 3 , 4S0 3 is in equilibrium at 50° with 
51.4r-90% H 2 S0 4 +Aq. (Allan, Am. Ch. J. 
1902,. 27. 287J 

4-H s 0 Crystallizes out from sulphuric 
, acid at temp, above 170°. (Adie, Proc. Chem. 
Soc. 1899. 15. 226.) 

+3H 2 (j. Crystallizes from sulphuric acid 
of any strength between H 2 S0 4 , H 2 0 and 
H 2 S0 4 , 2 H s O. (Adie.) 

+7, or 9H 2 0 =BiH(S 0 4 ) 2 +3H 2 0. Insol. 
m HjO. Easily sol in acids, especially HC1, 
and HN0 3 +Aq. (Leist, A 160.20 ) 

+7H 2 0. Crystallizes out from sulphuric 
acid of any strength between H 2 S0 4 , 3H 2 0 
and H 2 S0 4 , 5H 2 0. 

+10H 2 O. Crystallizes out from sulphuric 
acid at temp, below 170°. (Adie.) 


Barium tin (stannic) sulphate, BaS0 4 , 
Sn(S0 4 ) 2 +3H 2 0. 

Decomp, by H a O Insol, in HC1 (Wein- 
land and JECtihl, Z. anorg 1907, 64. 249.) 

Barium titanium sulphate, 2BaS0 4 , 3Ti(S0 4 ) 2 , 
Ppt. Decomp, by H 2 0, giving titanic acid. 
(Weinland, Z. anorg. 1907, 64. 255.) 


sulphate, Bi 2 (S0 4 ) 3 , 

3K 2 S0 4 (?). 

Decomp, by H 2 0; insol. in sat. K 2 S0 4 +Aq. 
(Heintz.) 

Bi 2 (S0 4 )„ 2K 2 S0 4 . 

BiK(S0 4 ) 2 =Bi 2 (S0 4 ) 3 , K 2 S0 4 . Insol. m 
cold H 2 0, decomp, by boilmg. (Brigham, 
Am. Ch. J. 14. 170.) 
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Bismuth sodium sulphate, Bi 4 Nae(S0 4 )g. 
(Ludecke, A, 140. 277 ) 

Boron sulphate. 

See Borosulphunc acid. 

Bromomolybdenum sulphate. 

Ste under Bromomolybdenum compounds. 

Cadmium sulphate, basic, 2CdO, SO», and 
+H a O. 

Difficultly sol. in H a O. (Stromeyer.) SI. 
sol. in hot ll 2 0. (Habermann, M 6. 432 ) 
4CdO, SOg, (Pickering, Chem. Soc 1907, 
91, 1987.) 

Cadmium sulphate, CdS0 4 . 

Sat CdSOi+Aq contains at. 

0° 10° 24° 30° 65° 

35.0 37.5 41.5 42.0 49.7% CdSO<, 


Sp gr of CdS0 4 +Aq at 18°. 

% CdS0 4 1 5 10 r 15 

Sp. gr. 1.0084 1.0486 1 1026 1 1607 

% CdS0 4 20 25 30 35 

Sp gr 1.2246 1 295 1.3725 1.4575 


% CdSO„ 
Sp. gr. 


36 

1.4743 


(Grotnan, W. Ann. 1883, 18. 193.) 


Sp. gr. of CdSOi+Aq at room temp, con- 
tainrng 

714 14 66 22.011% CdS0 4 , 

1.0681 1 1591 1.2681 

j (Wagner, W. Ann. 1883, 18. 268.) 


Sp. gr. of CdS0 4 -f Aq at 25° 


86° 94° 130° 165° 188° 200° 

43.5 91.6 27,7 14.7 7.1 2 3%CdS0 4 . 

CdS0 4 easily forms supersat. solutions. 
(Stal'd, A. ch. 1894, (7) 2. 652.) 

Solubility m HsO 


43 35 
43 27 
43 01 
43 18 
43 20 
43 37 
43 76 

43 99 

44 99 


(Mvlius and Funk, B 1897, 30. 825 ) 
See also under CdS0 4 +27sH 2 0, and 7H s O 


1 0973 
1 0487 
1 0244 
1 0120 


(Wagner, Z. phys Ch. 1890, 5. 36.) 
Sp gr of CdSCb+Aq, 


0 0498 
0 0999 
0 495 
0 981 


17 2 


23 65 
18 00 
18 00 
1 18 00 
18 00 


0 99915 

0 99961 

1 0034 
1 0084 


»(Wershofen, Z. phys. Ch. 1890, 6. 494.) 

Sp. gr at 16°/4° of CdSCh+Aq containing 
1.4654% CdS0 4 = 1.30289; containing 
213671% CdS0 4 = 1.24211. (Schom'ock, Z. 
-’-ys Ch. 1893, 11. 781.) 

3p. gr. of CdSO ( +Aq at 18°/4°. 

CdS0 4 25 121 18.172 

. gr. 1 297 1.200 


Sp. gr, at 0°/4° of CdS0 4 -f-Aq containing 

14.0 g. CdS0 4 in 1000 g. H,0 = 1.0122. 

Sp. gr. at 12°/4° of CdSO<+Aq containmg 

14.0 g. CdS0 4 in 100 g. H 2 0 = 1.0121 

Sp. gr. at 12°/4° of CdSCb+Aq containmg 
57.2 g. CdS0 4 in 1000 g. H 2 0 = 1.0514. 

Sp. gr. at 0°/4° of CdS0 4 +Aq containing 
183.1 g. CdS0 4 in 1000 g. H 2 0 = 1.1552. 

Sp. gr. at 13°/4° of CdS0 4 +Aq containing 
183.1 g. CdS0 4 in 1000 g H t O = 1.1529. 
(Fouqud, Ann Observ, 1808, 9. 172.) 


% CdS0 4 9 952 5.639 

Sp. gr. 1 101 1.055 

. (do Muynck, W. Ann. 1894, 53. 561 ) 


CdS0 4 +Aq containing 13.40% CdS0 4 has 
sp gr. 20720° = 1.1429. 

CdS0 4 +Aq contahng 16.79% CdS0 4 has 
sp. gr. 20°/20° = 1.1847. 

(Le Blanc and Rohland, Z. phys Ch 1896, 
19. 282.) 
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Sp gr of CdS0 4 at 18 2°, when p=per cent 
strength of solution; d = observed den- 
sity, w = volume cone in grams per 

ee = 

\ioo / 

100 pts H 2 0 dissolves at, - 
13.7° 14.98° 15.0° 16.0° 

76.06 76.09 70.14 76.1,^ pts. anhydrous salt, 
16.96° 18 0° 19 0° 25.0° 

76.26 76.32 76.39 76.81 pts anhydrous salt. 
(Steinwehr, TV. Ann. 1902, (4) 9. 1050 ) 

100 g. H a O dissolve 76.02 g CdS0 4 at 25°. 
(Stortenbecker, Z. phys. Ch. 1900, 34. 109.) 

Solubility of CdSCL+S'VsHjO at 25° and 
varying pressuies 

p 

d 


39 8(i 

31 53 

26 85 

24 17 

18 35 

13 27 

9 97 

7 46 

6 12 

2 52 

1 45 

0 464 

1 5639 

1 4080 
1.3310 

1 2901 

1 2084 

1 1437 
• 1 1045 

1 0764 

0 0019 

0 0242 

0 0132 

0 0033 

0 6231 

0 4439 

0 3574 

0 3118 

0 2217 

0 1518 

0 1102 

0 0803 
0.0650 

0 0259 

0 0147 

0 0046 

Pressure m atmospheres 

G CUSO4 in 100 g IIiO 

1 

500 

500 

1000 

1000 

76 80 

77 85 

78 OS 

78 77 

78 08 

(Barnes, J. phys. Ch. 1898, 2. 543.) 

Sp. gi of CdS0 4 + Aq sat. at 25° and 1 atm. 
= 1617 (Smnige, Z phys Ch 1909, 67. 
518.) 

See also under CdS0 4 +27dH a O, and 
+4H a O 

Insol m liquid NH 3 . (Franklin, Am. Ch. 
J 1898,20.827.) 

Insol, in acetone. (Naumann, B 1904, 37. 
4329); methyl acetate. (Naumann, B. 1909, 
42. 3790); ethyl acetate. (Naumann, B. 
1910,43.314.) 

-fH a O, See Myhus and Funk, under 
CdS0 4 .' 

+1 1 / 3 H a O. (Worobieff, Bull Soo. 1896, 
(3) 16. 1754.) 

+2V3H2O 1 pt H a O dissolves 0.59 pt. 

anhydrous salt at 23°, and not much more on 
heating Sat solution boils at 102° Pre- 
cipitated by alcohol (v Hauer ) ( 

100 g H 2 0 dissolve g CdS0 4 at t°. 

Det h\ another inothoJ 

Pressure in utmosphores 

G CdS04 Illinois HsCl 

250 

500 

750 

1000 

77 53 

78 02 

78 60 

78 96 

(Cohen and Sinnige, Trans. Farad. Soc 1910, 

6. 269 ) 

Sp. gr at 21.0°/O° of CdSOd+Aq contain- 
ing 1147% CdS0 4 + 8 /aH 3 0 = 10944. (Ka- 
nonmkoff, J. pr. 1885, (2) 31. 346.) 

100 g. H 2 0 dissolve 57 01 g. CdS0 4 + 
10 63 g. FeS0 4 at 25°. (Stortenbecker, Z, 
phvs. Ch. 1900, 34. 109.) 

: p4H 2 0 (Lescoeur, A ch. 1895, (7) 4. 
222.) 

Sp gr. at 16° of CdSCL+Aq containing 
10 g CdSCh-MHsO in 100 c.c of solution = 
1.0790; containing 20 g. CdSCL-HILO in 
100 cc of solution=l 1522 (Tiaube, J. pr 
1885, (2) 31. 207.) 

Could not be obtained (Mvhus and 
Funk) 

+7H»0 

Solubility in H a O 


G CdS04 


% CdSOt 

0 

5 

7 

9 

11 5 

13 

15 

16 

17 

18 

19 

25 

75 52 

75 05 

65 73 

75 85 

75 94 

76 04 

76 11 

76.16 

76 13 

76 14 

76 18 

76 79 

-17 

-16 

-12 

-10 

- 7 

- 5 

- 4 5 

44 45 

44 5 

45 3 

46 1 

47 5 

48 5 

48 7 

(Mvhus and Funk, B 1897, 30. 828 ) 
Cadmium csesium sulphate, CdS0 4 , Cs 2 S0 4 + 
6H a O. 

Sol. in H a O. (Tutton, Chem. Soc. 63. 337.) 

1 1. H 2 0 dissolves 1399 g. anhydrous 
salt at 25° (Locke, Am. Ch. J. 1902, 27. 459.) 

(Kohnstamm and Cohen, W. Anil 189S, 65. 
352 ) 
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Cadmium calcium potassium sulphate, I Solubility _of : CdNa^SOUj, 2H 2 0+CdS0 4l 
Ca,CdK,fSOA;+2H,0. 8 /s H 2 0 m 100 g. H 2 0 at t 


(D’Ans, B. 190S, 41. 1778.) 

Cadmium cerium sulphate, CdSOi, Ce»(S0 4 )a 
+6H.O. 

Sol. iu HjO. (Wyrouboff.) 

Cadmium hydrazine sulphate, 

» CdH 2 fS0 4 ) 2 , 2N 2 H 4 . 

1 pt, is sol. in 202 5 pts. H2O at 12°. 

Not attacked by dfl acids Easily sol. in 
NH,OH+Aq. (Curtius, J. pr 1894, (2) 60. 


Cadmium magnesium sulphate, CdSCL, 
MgS0 4 +14Ii s 0. 

Very efflorescent Sol. in H»0. fSchrff, A. 
104. 325) 

Cadmium potassium sulphate, K s SO<, CdSCL 

+13SH s O. 

Sol. in HiO (v. Hauer, Pogg 133. 176.) 
100 pts HjO dissolve 42 50 pts. anhydrous 
salt at 26°; 

100 pts HjO dissolves 42.80 pts anhydrous 
salt at 31°; 

100 pts. H 2 0 dissolve 43.45 pts anyhydrous 
salt at 40°; 

100 pts H 2 0 dissolve 44.90 pts anyhydrous 
salt at 64° (Wyrouboff, Bull Soc. Mm 
1901, 24. 6S.) 

+2H2O. 100 pts. H 2 0 dissolve 42.89 pts 
anhydrous salt at 16°; 46.82 pts. at 31°; 
47.40 pts. at 40°. (Wyrouboff.) 

+4H2O, Efflorescent (Wyrouboff, Bull 
Soo. Mm 1891, 14. 235 ) 

+QH2O. Very efflorescent, and easily 
dccomp. (Schiff ) 

Does not exist (Wyrouboff.) 

Cadmium rubidium sulphate, CdSCL, 

Rb2S0 4 +6H 2 0. i 

Efflorescent Sol. in H2O. (Tutton.) 
1 1 H 2 0 dissolves 767 g. anhydrous salt 
at 26°. ( Locke, Am. Ch. J. 1902, 27. 459.) 

Cadmium sodium sulphate, CdS0 4 , Na 2 S0 4 4- 
2H a O. 

Sol. inH,0, (v. Hauer.) 


Solubility of CdNa 2 (SO,) s +2H s () in 100 g 
1I 3 0 at t°. 


t° 

Grams CdHOi 

Grams Na;fcSQ.i 

24 

35 49 

24 04 

25 

35 88 

24 46 

30 

36 28 

24 605 

35 

36 69 

24.99 

40 

37 24 

25.455 

(Koppel, i 

1 phys. Ch. 190.' 

), 62. 413 ) 


Difcomp. by H a O below 20 5°. 



(Koppcl ) 


Solubility of < 
10H, 

CdNa a (S0 4 ) 2 , 2 
O in 100 g H 2 C 

!H 2 0+Nn 2 S0 4 , 

) at t° 

t° 

Grams C(1S0 4 

Grams NaaSO* 

-14 8 

0 

10 

12 

15 

19 8 

20 

24 

25 

30 

72 68 

66 325 

61 78 

55 34 

51 615 

40 60 

36 13 

36 25 

27 82 

25 59 

14 62 

8 32 

11 625 

12 97 

14 785 

15 95 

17 99 

22 16 

23 52 

29 17 

31 08 

44 145 

(Koppel ) 

Solubility of CdNa 2 (S0 4 ) 2) 2H 2 0+Na 2 S0 4 
(anhydrous) in 100 g H 2 0 at t°. 

t° 

Grams CdS0 4 

Grams Na 2 S0 4 

35 

40 

13 26 

16 25 

47 06 

46 27 

(Koppel,) 


Cadmium sulphate ammonia, CdS0 4 , 6NHa. 

Sol. in H»0 with separation of CdO (Rose, 
Pogg. 20. 152 ) 

„ CdSCL, 4NH 3 +4H 2 0 Deoomp. by H2O. 
(Malaguti and Sarzeau, A. oh. (3) 9. 431.) 
+2H a O Ppt. (Andr6, C. R. 104. 987.) 
-j-2J4H 2 0. Sol. in H2O with sepaiation of 
basic sulphate. (Mflller. A. 149. 70 ) 

CdS0 4 , 3NH a . (Isambert, C. R 1870, 70. 
457.) 

Cadmium sulphate cupric oxide, CdS0 4 , 
3Cu0+a;H 2 0. 

(Reooura, C. R. 1901, 132.1415.) 

2CdS0 4 , 3Cu0+8H 2 0. (Mailhe, A. ch, 
1902, (7) 27. 383.) 

+12H s O. (Mailhe) 

6CdS0 4 , 20 CuO+zH 2 O. fRecoura, C. R. 
1901, 132. 1415.) 

Cadmium sulphate hydrazine, CdS0 4 , 
2N2H4 ’ 

Easily sol in NIl 4 OH-j-Aq but oannot be 
cryst. therefrom. (Franzen, Z. anorg. 1908, 
60. 282.). 
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Cadmium sulphate hydrogen chloride, 
3CdS0 4 , 4HC1+4H 2 0. 

Very deliquescent (Baskerville and Hams, 
J. Am. Chem. Soc 1901, 23. 896.) 

3CdS0 4 , 8HC1 _ Very deliquesoent. (Bas- 
kerville and Han is ) 

Caesium sulphate, Cs 2 S04, 

Not deliquescent. 

100 pts. H a O dissolve 158.7 pts. CS2SO4 at 


Solubility m HoO 


T "“'" 

G per j^trn 

G mola 
fin hydro us 

25° 

5 7 

0 015 

30° 

9 0 

0 025 

35° 

12 06 

0.032 

40° 

15 3 

0.0405 

(Locke, Am Ch J 1901. 

, 26. 180.) » 



G. CsaSOi 
per 100 g 

If* 


G CS 2 SO 4 
per 100 g 


non' 

HaO 

Solu- 

tion 

HaO 

0 

62 G 

167 1 

3 42 

60 

60 7 

199 9 

3 78 

10 

03 4 

173 1 

3 49 

70 

07 2 

205 C 

3 83 

20; 

04 1 

17S 7 

3 56 

80 

67 8 

210 3 

3 88 

30 1 

64 8l 

184 1 

3 62 

90 

68 3l 

214 9 1 

3 92 

40 

05 5; 

189 9 

3 68 

100 

68 8 

220 3 

3 97 

60 

66 1 

194 9 

3 73 

108.0 

69 2, 

224 5 

4 00 


Solubility m H»0 


Caesium cobaltous sulphate, Cs«S0 4 , C0SO4+ 
0H 2 O. 

Sol in HjO. (Tutton, Chem Soc. 63. 
337.) 

1 1. H a O dissolves 418 8 g. anhydrous 
salt at 25° (Locke, Am Ch. J. 1902, 27. 

— .) 

Caesium cobaltic sulphate, Cs2Co 5 (S0 4 )4+ 
24HaO. 

Melts in crystal II a O at 116°. (Locke, 
Am. Ch J. 1901, 26. 183.) 

Caesium copper sulphate, CS2SO4, C11SO4+ 
OHaO. 

Sol. in H 2 0. (Tutton.) 

1 1 H a O dissolves 400 g anhydrous salt 
at 25°. (Locke, Am. Ch. J 1902,27.459.) 


Solubility in Na 2 S0 4 +Aq 
Sat. solution contains 54.7% CsaS0 4 + 
11.45% NaaS0 4 at 25°. (Foote, J. Am 
Chem Soc 1911, 33. 407.) 

Insol in alcohol. (Bunsen.) 

Insol m methyl acetate. (Naumann, B. 
1909, 42. 3790 ) 

Insol. m acetone. (Naumann. B 1904, 37. 
4329); (Eidmann, C. C. 1899, II. 1014.) 

Solubility m glycol at ord. temp. =3.0- 
3.2%, (de Coninck, Bolg. Acad Bulk 
1906. 359.) 


Caesium hydrogen sulphate, CsHSCh. 
Sol in H 2 0. 


Caesium pyrosulphate, Cs 2 S 2 0 7 . 
Decomp, by H 2 0. 


24H 2 i 
(S oret, Arch. 
531.) 


sc. phys. nat. 1888, (3) 20. 


Caesium indium sulphate, Cs 2 In 2 (S04)4+ 
24H 2 0. 

75.7 g. anhydrous (117.39 hydrated) salt 
or 0.172 g. mols of anhydrous salt are sol. 
in 1 1. H 2 0 at 25°. (Locke, Am. Ch. J. 1901, 
26. 175 ) 

100 pts. H 2 0 dissolve 3 04 pts. at 10.5°. 
(Chabrih andltengade, C R. 1900, 131. 1301.) 


Caesium iridium sulphate, Cs 2 S04, 

Ir 2 (SC>4) 3 +24H 2 0. 

Mpt. 109-110.° 

Very si. sol in cold. More easily sol. in 
hot H 2 0. (Marino, Z anorg. 1904, 42. 218.) 


Caesium oetosulphate, Cs 2 S 8 0 2 6. 

Decomp, by H 2 0. (Weber, B. 17. 2497) 

Caesium calcium sulphate, Ca 2 Cs 2 (S04)j. 
Very stable, (D’Ans, B. 1908, 41. 1776.) 


Caesium iron (ferrous) sulphate, Cs 2 SC>4, 
FeSC>4+6H 2 0. 

Sol. in H 2 0. (Tutton.) 

1 1. H 2 0 dissolves 1011 g. anhydrous salt 
at 25°. (Locke, Am. Ch J 1902, 27. 459.) 


Caesium chromium sulphate, Cs 2 Cr 2 (S0 4 )4 
+24H 2 0. 

Melts m crystal H 2 0 at 116°. (Locke.) 


Caesium iron (ferric) sulphate, Cs 2 Fo 2 (S04)4 
+24H 2 0. 

| Melts in crystal H 2 0 at 71° (Locke.) 
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Solubility in H 2 0 


*• 

G per litre 

Rnhvrlrmis «inlt 
per litre j 

25 

17 1 

0 045 

30 

25 2 

0 066 

35 

37 5 

0 091) 

40 

60 4 

0 156 


- (Locke, Am Ch. J 1901, 26. 180 ) 


Cffisium lanthanum sulphate, CsjSOi, 

La j ( SO 4)3 +2HaO . 

(Bnskemlle, J, Am Chera. Soc. 1904, 
26. 67 ) 

2Cs 2 S0 4 , 3La 2 (S0 4 ) 3 . (Bnskemlle.) 

Cassium magnesium sulphate, • Cs 2 S0 4 , 
MgS0 4 +6H 2 0 
Sol. in HsO. (Tutton.) 

1 1 H a 0 dissolves 533 g anhydrous salt 
at 25° (Locke, Am. Ch J 1902, 27. 459.) 


Caesium thallic sulphate, CsTl(S0 4 ) 4 -f- 

mho 

Hygroscopic. (Locke, Am. Ch J. 1002. 
27.283) 

+3HaO Very si, sol m cold; easily sol, 
in hot HaO. Can be recryst. from H 2 SO 4 + 
Aq The recryst. salt is at once decomp by 
HaO 01 96% alcohol (Locke.) 


Caesium thorium sulphate, Cs 2 S0 4 ,Th(S0 4 ) 2 -f- 
2H 2 0. 

SI. sol. in H 2 0 (Manuelli, Gazz. ch it. 
1903, 32. (2) 523.) 


Caesium titanium sulphate, Cs 2 S0 4 ,Ti 2 (S0 4 )» 
+24H 2 0. 

Deliquesces in the air and is decomp. 

SI sol m cold H 2 0, decomp by hot H 2 0, 
(Pioeini, Gazz ch it. 1895, 25. 642.) 

SI sol in cold II 2 0, more sol in hot H 2 0 
acidified with H 2 S0 4 

Decomp m neutral aq. solution. (Piccuu, 
Z. anorg 1898, 17. 356.) 


Caesium manganous sulphate, CsaS0 4 , 
MnS0,+8H 2 0. 

Sol. in HaO (Tutton ) 

Sol in II 2 0 and acids with decorap. (Pic- 
crm, Z. anoig. 1899, 20. 14 ) 

1 1, HoO dissolves 804 g. anhydrous salt 
at 25°. (Locke, Am Ch. J 1902, 27. 45 


Caesium manganic sulphate, Cs 2 S0 4 , 
Mn 2 (S0 4 ) 3 +24H 2 0 

Dccomp by H 2 0 and dil, acids with sep- 
aration of MnOa Sol m 1 .3 H 2 S0 4 -fAq and 
in cone HNO3 Insol in acetic acid Sol 
in oxalic acid+Aq (Christensen, Z anorg. 
1901, 27. 332 ) 


Caesium neodymium sulphate, Cs 2 S0 4 , 
Nd 2 (S0 4 ) 8 +3H 2 0. 

(Bnskerville, J. Am. Cliem. Soc, 1904, 26. 
74.) 

Cesium nickel sulphate, Cs 2 S0 4 , NiS0 4 -f 
6H 2 0. 

Sol in HaO. (Tutton.) 

11 H s O dissolves 255.8 g. anhydrous salt 
at 25°. (Locke, Am Ch J. 1902, 27. 459.) 


Caesium uranyl sulphate, Cs 2 (U0 2 )(S0 4 ) 2 -f- 
2H 2 0. • f 

As Na salt, (de Comnck, C C 1905, 
I 1306) 


Caesium vanadium sulphate, CsaV 2 (S0 4 ) 4 -f 
24H 2 0. 

7 71 g. anhydi-ous (13 1 g hydrated) salt, 
or 0 0204 gr. mols. of the anhydrous salt are 
sol in 1 1 HaO at 25° (Locke, Am. Ch. J. 
1901, 26. 175 ) 

SI. sol in cold, easily sol. m hot HaO (Pic- 
cmi, Z. anoig, 1896, 11. 114.) 

100 pts. H a O dissolve 0 464 pts. of the salt 
at 10° and sp gr. of the solution at 4°/20° = 
2 033. More sol. in hot H 2 0 than in cold. 
(Piccuu, Z. anorg 1897, 13. 446 ) 


Caesium zinc sulphate, Cs 2 S0 4 , ZnS0 4 -|- 
GH a O 

Sol in H 2 0. (Bunsen and Kopp, Pogg. 
113. 337.) 

1 1 H 2 0 dissolves 386 3 g. anhydrous 
salt ^at 25°. (Locke, Am Ch, J 1902, 27. 


Caesium, praseodymium sulphate, Cs 2 S0 4 , 

Pr 2 (S0 4 ) s +2Ha0 

(Baskerville, J. Am. Chem. Soc. 1904, 26. 

73.) 

+4H a O. (Baskerville.) 

Caesium rhodium sulphate, Cs a S0 4 ,Rh a (S0 4 b 
+24H s O 

SI. sol in cold, sol, in warm H 2 0; mpt 
110-111 ° (Picomi, Z. anorg 1901, 27. 64.) 


Caesium zirconium sulphate, ZroO»,(CsS© 4 ) 2 
-fllHaO. v A ' 

Ppt. (Rosenheim, B 1905, 38. 815.) 


Calcium sulphate, CaS0 4 , and +2H 2 0. 

The older determinations of the solubility 
of CaS0 4 in H 2 0 have little, but historical, 
value, ds the solutions were usually either 
non-snturated or supersaturated. They may 
be tabulated as follows 
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Hot or cold 
Cold 
Boiling 
All temp. 
(?) 

(?) 

Hot or cold 
Cold 
Hot 


Lassaigne 

Anthon 

Dumas 

Bucholz 

Giese 


100 pts H 2 0 at t° dissolve pts CaS04 


0 205 
0 219 
0 233 
0 241 
0 249 


0 254 
0 252 
0.251 
0 248 


0 244 
0 239 
0 231 
0 217 


(Poggiale, A, cli (3) 8 . 469 ) 

Poggiale worked with supersat. solutions. 
(Droeze, B. 10. 330.) 

HaO dissolves CaSCL most abundantly at 
35° (Poggiale), at 32-41° (Marignac). 

1 pt. CaS04+2H 2 0 dissolves at 1 


18° 

n 415 388 


371 368 pts. H 2 0, 


41° 53° 72° 


479 470 460 pts. H 2 0, 


41° 53° 72° 86° 99° 

in 468 474 495 528 571pts.H 2 0. 

' Tile above nonsat. solutions are obtained by 
using a large excess of CaS0 4 +2H 2 0. The 
undissolved part retains its water of crystal- 
lisation CaSCL, dehydrated at 130-140°, 
forms a supersaturated solution with H 2 0 in 
10 minutes, containing 1 pt. CaS0 4 to 110 pts 
H 2 0, which soon deposits crystals. The un- 
dissolved part takes up its water of crystal- 
lisation. Ignited CaSCL dissolves very slowly 
in H 2 0, so that in 24 hours the solution con- 
tains Vt33 to 1 / m anhydrous CaSCL. By longer 
contact solution continues with formation of 
supersaturated solutions, which contain after 
10-30 days V372 to 7m CaSOi, but these be- 
come normal as theanhydrousCaSOigradually 
takes up its water of crystallisation. The 
mineral anhydrite behaves similarly, water 
taking up Vss 2 CaSO, in 1 day, V»u in 40 days, 
and V4B7 m 8 months 

Supersaturated solutions are also obtained 


by evaporation of a saturated solution. By 
evaporation with heat, solutions are obtained 
containing 7sm CaS04, gnd in the cold with 
Vifs CaS0 4 ,in the solution ovei the separated 
CaS04+2H 2 0 Neutralising dil H 2 S&4+Aq 
with CaC0 3 gives a solution containing 7m 
CaSOi, which crystallises out partly in 24 
hours, leaving Van CaS0 4 dissolved. 

Supersaturated solutions containing 7uo to 
V 160 CaS0 4 deposit crystals rapidly; thpse 
under V*t o do not crystallise spontaneously. 
A solution containing Vasa shows crystals in 14 
days, and contains Van in 1 month// in m 2 
months, 7449 m 3 months, m spite of repeated 
shaking 

Boiling diminishes the supersaturation 
without however removing it entirely. (Mar- 
ignac, A ch. (5) 1. 274 ) 

1 pt ,CaS04+2H 2 0 is sol m 443 pts. H s O 
at 13.7°, m 447 pts H 2 0 at 14.2°; m 421 pts. 
H 2 0 at 20 2°; in 419 pts. H 2 0 at 21 2°, md in 
445 pts. HjCOj+Aq sat. at 18.7°. (Church, 
J. B. 1867 102 ) 

Church’s solutions were not sat. (Droeze, 
B 10. 330 ) 

1000 pts. H 2 0 dissolve 2 19 pts. CaSO 4 + 
2H a O at 16.5°; 2 352 pts. CaS0 4 -)-2H 2 0 at 
22° (Cossa, Gazz. ch it. 1873. 135.) 

Cossa’s solutions were not saturated. 
(Droeze ) 

CaSO 4 +2 H 2 0 is sol in 415 pts. H 2 0 at 0°; 

412 pts H 2 0 at 5°; in 407 pts. H a O at 10°; 

398 pts H a O at 15°; m 371 pts H 2 0 at 20°; 

365 pts H a O at 25°; in 361 pts H 2 0 at 30°; 

359 pts. H a O at 35°. (Droeze, B. 10. 330.) 

Sol. in 500 pts H a O at 12 5°. (From Marig- 
nac’s and his own results, de Boisbaudran, A 
ch. (5) 3. 477 ) 

CaSO 4 is sol m 564 5 pts H a O at 0.8°; 

16 27 pts. at 14°; 472-3 pts. at 32.5-38 8°, 
08.73 pts at 04°; 533.92 pts. at 79.6°. 
(Raupcnstrauch, M 6. 563.) 

According to Goldammer (C. C. 1888. 708) 
H a O is fully saturated with CaSO 4 by shaking 
'the finely-powdered substance 5 minutes 
therewith 

The following results were obtained. Fig- 
ures denote pts. H a O in which 1 pt CaSO 4 was 
dissolved at t° (a) from pptd CaSO 4 “ipse 
fact.,” (b) from pptd. CaSO 4 “gehe,” (c) from 
“glacies mariae pulv.,” (d) from “glacies 
Manae pulv.,’’ containing less than 2H a O 
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Burnt gypsum easily foims supersat. solu- 
tions containing nearly 1% CaSu. It forms 
supersat. solutions n^oie readily at 0°, and 
that tendency decreases with increase of 
temp., hence figures in (d) which contained 
burnt gypsum (Goldammer, C C 1888. 
708.) 

Calculated from electrical conductivity of 
CaSOi+Aq, 1 1. HoO dissolves 2 07 g CaS0 4 
at 18°. (Kohlrausch and Rose, Z pnvs Ch 
12.241.) 

The anhydrous salt vanes in solubility. 
Solubility depends (1) upon temp, and time 
of drying, (2) upon the relative amount of 
salt, (3) upon time of shaking. Possibly a 
and /3 modifications. (Potilizm, C C. 1894, 
H. 515.) 

2.04 gr. are dissolved m 1 liter of sat. solu- 
tion at 20°. (Bottger, Z. phys. Ch. 1903, 
46. 603.) 

At 15° and after 5 minutes shaking, the 
highest degree of supersaturation which can 
be obtained with pure sol. calcium sulphate = 
9.47 g. of the anhydrous salt or 11.976 g. 
CaS0 4 +2H 2 0 in 1 1. of H„0. 

C. C. 1905, 1. 1694.) 


Soluble anhydrite. 

1 1. HsO dissolves 22.8 milliequivalents at 
100°. 

1 I. HjO dissolves 6.4 milliequivalents at 


1 1. HjO dissolves 2.7 milliequivalents at 
156°. 

1 1. HjO dissolves 0.7 milliequivalents at 
.8° 

(Meloher, J. Am. Chem. Soo. 1910, 32. 63.) 
i See also under gypsum, p. 953. 

Maximum solubility is at 37.5°. (Cameron, 
J. phys. Chem. 1901, 6. 572.) 

Sp. gr. of sat. CaSCL+Aq at 15° “1 0022. 
(Stolba, J. pr. 97. 603 ) 

Sp. gr. of sat. CaSCL+Aq. at 31° = 1.0031. 
1 pt CaSOi is sol. in 218 pts. H 2 0 contain- 
ing C0 3 (Beyer-Arch. Pharm. (2) 150. 193.) 

SI. sol. m cold HC1+ Aqj completely sol. in 
boiling dil HC1 or HN0 8 +Aq. (Rose, Pogg. 
96. 108.) 

Solubility of CaS0 4 m HCl+Aq. 


% HCI dissolve t 


of CaSCu 


(Tilden and Shenstone, Phil. Trans. 1884. 31 ) 

Pptn of CaS0 4 which has been started by 
heating solution to 140-150° contmues even 
after solution has cooled. (Storer.) 

CaS0 4 is completely insol. in sea water or 
pure H 2 0 at temperatures between 140° and 
150.° (CoustA) 

Solubility of CaS0 4 in sea water at tempera- 
tures over 100°. t° =temp,; P =pressure' 
in atmospheres; %=per cent CaS0 4 in 
sat solution. 


(Lunge, J. Soc. Chem Ind 4. 31.) 
Solubility in HNQ 3 +Aq at 25°. 


0.208 

0.56 

0.82 


(Banthisch, J. pr. 1884, 29. 52.) 

For solubility in HsS0 4 see CaH 2 (S0 4 )2. 
Solubility in H a PQ 4 +Aq at 25° 


(Coustd, Ann. Mm. (5) 6. 80.) 
Solubility of CaS0 4 in H a O at various pres- 


0 0 
5 0 
10 5 
21 4 
46 3 
105.3 
145 1 
204 9 
312 0 
395.7 
494.6 


CaSO* per 1. I Sp er. 26726° 


3.734 

4 456 

5 760 


pressure and 15° contain 0.227 g, CaS0 4 , at 
1 atmos. pressure and 16,2° contain 0 213 g 
CaS0 4 . (Mailer, Pogg. 117. 386.) 


1 035 
1 076 
1.106 
1 145 
1 221 
1 230 
1 344 


(Taber, J. phys Chem 1906, 10, 628 ) 
Solubility m formic aoid at 25°. 

100 cc. of solution of aoid containing 4? 
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dissolve 0.24 g. CaS0 4 (Banthisch, J. pr. 
1884, 20. 52.) 

Solubility of CaS0 4 in chloracetn} acid 
at 25°. 100 co. of solution of acid containing 
4% dissolve 0.22 g. CaS0 4 ; 10%, 0.26 g. 
(Banthisch, J. pr. 1884, 29. 62 ) 

Solubility in H 2 0 is increased by presence 
of NH 4 C1 (Vogel, J. pr. 1. 196), ammonium 
succinate (wittstein, Repert 67. 18), 

(NH 4 ) 2 S0 4 , (NH 4 j 2 B 4 0, (Popp, A. Sural! 
8. 11); also KNO, (Vogel, Jun.), Na 2 S0 4 
(Henry, J. Pharm. 12. 31), NaCl (Tromms- 
dorf, N. J. Pharm 18, 1. 234.) 

Decomp by alkali carbonates +Aq. (See 
Storer’s Diet.) 

1 g, CaS0 4 is sol in 162 ccm. sat. KCl+Aq 
at 8 , in 147 ccm. sat. NaCl+Aq at 8.5°: u 
93 ccm. sat. NH 4 C1+Aq at 12.5°; in 94 ccm. 
sat. KNOa+Aq; in 92 acm. sat NaN0 3 +Aq; 
in 320 ccm sat. NII 4 NOa+Aq; m 54 c 
Vs sat. NH 4 N0 3 +Aq; m about 2000 c 
sat. K 2 S0 4 +Aq. (Droezo) 

More sol. in FesClc, Cr 2 Cl 6 , CuCl 2 , ZnCl 2 + 
Aq than m H 2 0, but not more sol. in CaCl 2 4- 
Aq. (Gladstone.) 

NH 4 Cl-fAq. 

1 g. CaS0 4 is sol. in 92 ccm. sat. NH 4 C1+ 
Aq at 13 5°; in 94 ccm : / 2 sat NH 4 C1+Aq at 
13.5-15.5°; in 200 com. Vs sat. NH 4 C1+Aq at 
' "3 ccm. Vs sat. NH 4 C1+Aq at 100°. 
r, B. 9. 1360 ) 

Solubility of CaS0 4 in 25% NH 4 C1+Aq 
% OaSOj |l t° I % CnSO< 


1 023 
1 096 
1 126 


1 333 
1 026 
1 000 


(Tilden and Shenstone, Roy. Soc. Proc. 


Solubility in NH 4 C1 + Ag increases with per- 
centage of NH 4 C1, but if solution contains 
more than 60 g. NH 4 C1 pel 1 1. more CaO dis- 
solves than S0 8 , With 333 g. NH 4 CI per 
L the solution contains 4.9 g, S0 3 and 4 4 g. 
CaO, while the S0 3 content requn-es only 
3.4 g. CaO (Ditte, C. R. 1898, 126. 694.) 


Solubility of CaS0 4 in NHCl+Aq at 25° 


Grama NH 4 C1 per liter 

Grama CnSO< per liter 

10 8 

3 90* 

24 4 

5 38 

46 7 

7.07 

94 5 

8.80 

149 7 

10 30 

198.6 

10 85 

210 0 

10 88 

275 0 

10.60 

325.0 

9 40 

375.3 (saturated) 

7 38 


(Cameron and Brown, J. phys. Chem. 1905, 
9. 211.) 


CaCl 2 +Aq 

Solubility of CaS0 4 m CaCl 3 -t-Aq at t°. 



CaCI, 

lot) com 

<faS0 4 

** 

C&h 

100 com 
dissolve 

C S a30. 

23 

3 54 

0.1225 

25 

16 91 

0 0702 

24 

6 94 

0.0963 

101 0 

3 54 

0 1370 

25 

10 36 

0.0886 

102 5 

10 36 

0 1423 

25 

15 90 

0.0734 

103 6 

16 91 

0.1301 


(Lunge, l c.) 


Solubility of CaS0 4 in H 2 0 containing vanous 
amts, of CaCl 2 at 20° 100 pts fi 2 0 con- 
tammg pts CaCl 2 dissolve pts CaS0 4 


0 00 
11 50 
14 39 


0 225 
0 078 
0 063 


19 80 
51 00 
67 05 


Pts OaSOt 


0 041 
0 000 
0.000 


(Tilden and Shenstone ) 


Solubility of CaS0 4 in CaCL+Aq at t° 



Ca&U 

Cnloi 

t° 

C&. 

Cafor 

15 

21 

39 

72 

15 00 
14 70 

16 00 
14 90 

0 003 

0 068 

0 091 

0 100 

94 

138 

170 

195 

16 16 
14 70 
14 82 
14 70 

0 110 
0.071 

0 031 

0 022 


(Tilden and Shenstone, l c ) 


Solubility in CaCl 2 +Aq at 25° 


11 9b 
25.77 
32 05 


2.06 
1 24 
1 18 
1 10 
1 08 


51 53 
97 02 
192 71 
280 30 
367 85 


1 02 
0 84 
0.47 
0 20 
0 03 


(Cameron and Seidell, J phys. Ch. 1901, 5. 
643 ) 


1.1414 pts. uaau 4 : 4U% uaui 2 , u.zicu pis. 
CaS0 4 . (Orloff, Chem. Soc. 1903, 84, (2) 
211 .) 
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Solubility m CaCLIL+Aq at 25°. 


G CaSoJ G CaO 


Solubility of CaS04 in NHiNOs+Aq at 


0 391 
0 666 

0 965 

1 214 
*1 688 
1 634 
1 722 
1 853 
1 918 


MgClj+Aq 
Sol. in 324 p 


pts, MgCl a +Aq (34.1% MgCL) 
— rsten.) 

I0 4 is sol. in 146 com Vo sat. MgCls 


+Aq at 13.5°. (Fassbender.) 

1 1. Vo sat. MgCla+Aq dissol 


Solubility of CaSOa in MgCla+Aq 


(Tilden and Sbenstone, l. c.) 


Solubility in MgCla+Aq at 26° 


MeCh CnSO.I HsO MgClj ICoSOj HiO 


8 50 
19 IS 
46 64 


121 38 8.02 
,6 57 
337 0 2 77 

441 0 ~ 


1000 

1200 

1400 

saturated 


9 85 
10 80 

11 40 

12 02 
12 20 
11 81 
11 10 
10 02 

7 55 


Ca(NOj)a+Aq. 
Solubility of CaSCL 


1013 8 
1031 7 
1067.3 
1136 9 
1203 5 
1265 6 
1328 1 
1352 0 


2.084 
1 238 
1 196 
1 134 
0 929 
0 759 
0 569 
0 403 
0.346 


(Seidell and Smith, J pkys. Chem 1904, 8. 


Mg(NO,) a +Aq. 
Solubikty of CaS04 i 


Mg(N0 3 )a+Aq at 


1149.8 

1219.0 

1282.1 
1355 3 


1 1. sat. MgCla+Aq at 25° containing 476.5 
g. MgCl 2 dissolves 1 .09 g. CaS0 4 . (Cameron 
and Brown, J. phys. Ch. 1905, 9. 214.) 

NELNOj+Aq. 

1 g. CaSO* is sol in 320 com sat NTLNOa 
+Aq at 8-9°; in 54 ccm. V» sat NH4NO3+ 
Aq at 13.5°; in 103 ccm */n sat. NILNO.+Aq 
at 13.5°. (Fassbender ) 


13 340 

14 000 

14 683 

15 040 


(Seidell and Smith, J. phys Chem. 1904, 8. 
497.) 

1 1. sat. Mg(NO a )a+Aq at 25° containing 
615.1 g. Mg(NOa) a dissolves 15.26 g. CaSOi. 
(Cameron and Brown, J. phys. Ch. 1905, 9. 
214.) 
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KNOs+Aq. 

1 g. CaS0 4 is sol. m 94 com. sat. KNO s + 
Aq at 13.5°, m 82 com. sat. KNO a +Aq at 
15. 5°, in 68 ccm nearly sat. KNO s +Aq at 
20°. (Fassbender.) 

Solubility m KNOa+Aq at 25°. 


1008 1 
1015 4 
1032 1 
1052 5 


0 0 
12 5 
25 0 
50 0 
100 0 
150 0 
200 0 
260 0 


Probably due to formation of double salt 
of calcium and potassium sulphates, 
CaK a (80 4 ),+H,0 

(Seidell and Smith, J phys. Chem. 1908. 8. 
496.) 

NaNOa+Aq. 

1 g, CaS0 4 is sol. in 92 com. sat. NaNOa+ 
Aq at 8.5°; m 318 ccm. Vs sat. NaNO a + 
Aq at 13.5 . (Fassbender,) 

100 com. sat. NaN0 3 +Aq dissolve 1.086 g. 
CaS0 4 +2H 2 0; 100 ccm. Vs sat. NaNO s + 
Aq dissolve 0.314 g CaS0 4 +2H 2 0 (Droeze, 
B. 10. 338.) 

Solubility in NaNO a +Aq at 25°. 


998 1 
1016 3 
1034 0 
1058 4 
1133 6 
1191 0 
1363 9 
1390 4 


2 084 

4 252 

5 500 
7 100 


KCl+Aq. 

1 g. CaS0 4 is sol. in. 162 oem. sat. KCl+Aq 
,t 8° m 296 ccm. V. sat. KCl+Aq at 9°. 


Solubility in KCl+Aq at 21° 


668 4 g. NaN0 3 , dissolves 5.52 g. CaS0 4 . 
(Cameron and Brown, J. phys. Ch 1906, 9. 
214.) 

Solubility in KBr+Aq at 21° 


(Ditto, A ch. 1898, (7) 14. 294 


Solubility in KI+Aq at 21° 


5 95 

6 00 

Double salt. 


NaCl+Aq 

Sol in 122 pts. sat NaCl+Aq. (Anthon.) 

Insol in sat NaCl+Aq, but more sol. m 
dil NaCl+Aq than in II 2 0. Maximum 
solubility in NaCl+Aq is when the sp. gr. is 
’ 033 

1 g CaS0 4 is sol. in 147 ccm of sat NaCl+ 
Aq at S 5°, in 150 ccm of sat NaCl+Aq at 
13.5°; in 149 ccm of Va sat NaCl+Aq at 
13 5°; in 244 ccm. of '/a sat NaCl+Aq at 
13 5° (Fassbender ) 

100 ccm. sat NaCl+Aq dissolve 0.6785 g. 
CaS04+2H«0 at 8 5°, 0 0865 g CaS0 4 + 
2H a O at 13 5° 100 ccm l /a sat NaCl+Aq 

dissolve 0 671 g CaS0 4 +2Hi0 at 13 5°, 
Vs sat NaCl+AqrJ' 

2H.0 at 13 5° (D: 


Solubility of CaSG 4 m NaCl+Aq at t°. 


G KBr I 

G CaSO-i per 1. 

t° 

% 

NuCI 

Caio, 

f 

NaCl 

icJk 

100 

125 

150 

200 

250 1 

6 3 

6 7 

7 0 

7 3 

Double salt 

20 

44 

67 

85 

101 

19 90 
19 93 
19 95 

19 90 

20 08 

0 823 

0 830 
0 832 

0 823 

0 682 

130 

165 

169 

179 

225 

19 92 

20 04 

20 05 
20 10 

21 00 

0 392 

O 250 

O 244 

0 229 

0 178 


(Ditte, A ch. 1898, (7) 14. 294.) 


(Tdden and Shenstone, Roy. Soc. Proc 
38^331.) 
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Solubility of CaSCL m NaCl+Aq at t°. 



A 

100 com. 

dissoY 0 

(fnSOi 


Ai 

100 ccm 

CaSOi 

21 5 
19 5 
21 

18 

3.53 
7 35 
11.12 
14 18 

0 5115 
0 6429 
0 7215 
0 7340 

17 5 
101 0 

102 5 

103 

17 46 
3 53 
14 18 
17 40 

0 7369 

0 4891 

0 6248 

(Lunge, J. Soc. Chem. Ind 4. 31 ) 

100 pts H a O containing pts 
pts CaSOi at 20 

NaCl dissolve 

Pts. 

NaCl 

Pts 

CaSOi 

Pts 

NaCl 

Pts 

CaSO* 

Pts 

NaCl 

Pts 

CaSOi 

0.00 

0 52 
2.03 

5 02 

0 225 

0 301 

0 441 
6.15 

5 05 
10 00 
20 00 

6 34 

7 38 
0.823 

24 40 

35 10 

36 86 

0 820 

0 734 

0 709 


(Tilden and Shenatone.) 
Solubility in NaCl+Aq at 26° 


NaCl I CaSOi 


Solubility in NaCl+Aq, 


(Cameron, J phys. Ch 1901, 5. 562.) 

1 1. sat. NaCl+Aq at 25° containing 318.3 
g. NaCl dissolves 5.52 g. CaS0 4 . (Cameron 
and Brown, J. phys. Ch. 1905, 9. 214.) 


Solubility m NaCl+Aq. 


G anhydrous CaSOi dissolve! 


0 00 
9 11 
143 90 
148 34 


176 50 
228 76 
264.17 


1.1190 
1 1488 
1 1707 


(Cameron, J phys Ch 1901, 6 . 556 ) 
Solubility in NaCl+Aq at 15°. 


10 6 
31 1 
51 4 
139 9 


0 0 
2.925 
5 850 
11 70 
14 02 
29.25 
58.50 
87 76 
102 3 
117 0 
131 6 

146.2 
100 8 
175 6 
204 7 
234 0 

203.2 
292.6 


3 41 

3 68 

4 40 
5.72 
6 58 

6 90 

7 10 
7 20 
7 10 
7 00 
6 80 


2 10 
2.70 
3 15 

3 75 

4 00 
4 70 
6.00 


5 90 
'5.52 
5 30 


(Cameron, J. phys. Ch. 1901, 6. 659.) 

Solubdity m NaCl+Aq at 26° 

(d’Anselme, Bull. Soc 1903, (3) 29. 373 ) 

Solubility m NaCl+Aq. 

NaCl in 100 g H.O 

0 0000 

CaSOi in 100 g HaO 

0 2126 

G NaCl in 

100 ec solution 

G CaSOi +2H.0 

9 4307 

0 6886 

0 00 

0 200 g. 

15.2056 

0 7581 

2 44 g 

0.635 g. 

15.6859 

0,7576 

4 77 g 

0.826 g. 

18.8570 

0.7605 

9 60 g. 

1.056 g 

26 0478 

0.7439 

14 22 g. 

1 193 g. 

29 3509 

0 7219 

23.15 g 

1 275 g. 

36 5343 

0 0515 

31 .30 g. 

1 583 g. 


(Cameron, J, phys. Ch. 1901, 5. 664.) 


(Cloez, Bull. Soc. 1903, (3) 29. 107.) 
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Solubility m NaCl+Aq at t° 

When a sat. solution of NaCl is shaken 
with a mixture of solid NaCl and CaS0 4 + 
2HjO, the calcium sulphate dissolved, cal- 
culated from the amount of CaO m solution, is 
always greater than that calculated from the 
sulphuric acid m solution. Similar results are 
obtained when solid calcium sulphate alone is 
shaken with a sat solution of NaCl. 


ie solution 


Cl 


15 253 
15 920 

15 967 

16 123 
16 270 
16.324 
16 361 
16 459 
16 486 
16 524 

16 670 

17 128 


CaSOi calo CaSOi calc 
“ " 1 from SO. 


0.4464 
0 4477 
0.4609 
0 4938 


0 5435 
0 5578 
0 5603 


0 4334 
0 4426 
0 4542 
0 4730 
0 4832 
0 5047 
0 5091 
0 3749 
0 3631 


g. perl solution 

wt of 
100 cc 
solution 

E Perl 

1 

I 

6 

g 

1 

l 

1 

0 00 

0 129 
0.258 
0.821 

1 643 
3 287 

0 208 
0 204 
0 199 
0 181 
0 166 
0 154 

99.91 
99 91 
99 92 
99 95 
99 99 
100 10 

6 575 
13.15 
26.30 
84 9 
169 8 
339 6 

0 144 

0 146 

0 162 

0 233 

0 333 
0.450 


(Arth, Bull Soc. 1906, (3) 35 . 780 ) 

Withm a temp, range from 26°-80° CaSCh 
CaS0 4 forms no double salt in solutions of 
NaCl. At any concentration with respect to 
the latter maximum solubility ooours with 166 
g. NaCl perl, and amounts to 7.3 g. CaS0 4 at 
80°. (Cameron, J. phys. Chem. 1907, 11. 
496.) 

See also under Gypsum, p. 653. 


5 1560 

6 4240 
5.2720 
4 7860 


0 0603 
0 0724 
0 0885 
0.1006 


0 000 
3.628 
11.490 


(NH 4 ) 2 S0 4 -|-Aq, 

Sol in 287 pts. (NH 4 ) 2 S0 4 +Aq (14). 
(Fresemus, Z. anal 30 593.) 

1 g CaS0 4 is sol in 327 com (NH 4 )iS0 4 
+Aq at 9°, in 369 ecm V, sat. (NH 4 ) 2 S0 4 + 
Aq at 13.5° (Passbender.) 

Solubility m sat (NH 4 ) a S0 4 , or NaaS0 4 is 
the same as m H 2 0 (Droeze, B. 10. 330.) 


Solubility in (NH 4 ) 2 S0 4 -j-Aq at 25°. 


100 36 
100 ,82 

101 76 
105 34 
110 32 
119.15 


(Sullivan, J. Am Chem Soc. 1905, 27. 529.) 
Solubility in (NH 4 ) 2 S0 4 +Aq at 50° 


1 1964 
1 2043 
1 2187 
1 2437 
1 2480 
1 2502 
1 2508 
1.2510 


U Cnlo. 


340 6 

415 6 

416 5 
428 4 
479 4 
630 8 
558 0 
664 7 
566 0 
666 7 


5 084 

6 336 
5 354 
4.632 
3 524 
2 152 
1 986 
1 98 


(Bell and Taber, J phys. Chem. 1906, 10. 


Solubility of CaS0 4 in (NH 4 ) s S0 4 +Aq at t°. 


Emms of (NHc),SO, 


41 82 
44 56 
46 07 
47.51 
49.45 


0 5898 
0.6108 
0.6725 


35.60 
34.97 
34 86 


(Barre, C. B,. 1909, 148. 1606.) 
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but decreased by the presenoe of K2SO4. 
(Barre, C. R. 1909, 148. 1606.) 


CuS0 4 +Aq. 

Solubility m CuS0 4 +Aq at 25° 


1 002 
1 005 
1 007 
1.009 
1 016 
3 .021 
1.030 
1 041 
1 051 
1 061 


1 144 
3 564 

6 048 

7 279 
14 814 
19 729 
29 543 
39 407 
49 382 


1 140 
1 192 
1 218 


97.950 
146.725 
196.021 
224 916 


2 068 
1 986 
1 944 

1 760 
1 736 
1 688 
1 718 
1.744 
1 782 

1 931 
2.048 

2 076 
2 088 


(Bell and Taber, J. phys, Ch, 1907, 11 . 637.) 


MgSOi+Aq 

Insol. in sat MgS0 4 +Aq 
1 g. CaS0 4 is sol in 1162 com. 7io sat 
MgSCL+Aq at 13 5°, (Fassbender, B 9. 


Sol in l 
(Karsten ) 
Absolutely insol 


pts. sat MgSOi+Aq at 19‘ 
sat. MgSO.+Aq, and 


ADsoiuteiy insoi in sat. ivigDU 4 -t-Aq, and 
pptd fiorn aqueous solution by the addition 
of MgStL (Dioeze, B 10. 340 ) 

1 1 V10 sat MgSO.+Aq dissolves 0 86 g 
CaS0 4 +2If 2 0 (Droeze ) 


Solubility m MgSCL+Aq at 25°. 



(Cameron and Bell, J phys. Ch. 1906, 10. 

210 .) 


JX 5 OU4-f-Aq. 

1 g. CaS0 4 is sol. in 2325 ccm. sat. K a S0 4 + 
Aq. at 13.5°; in 664 ccm. Vs sat. K 2 S0 4 +Aq 
at 13.5.” 


Solubility in K;SO.;+Aq at 25° 


5 09 
9 85 
19 57 
28 35 
30 66 
32 47* 


0 9981 

1 0036 
1 0038 
1 0075 
0 101 

1 0229 
1 0236 


♦Solid phase syngemte. 

(Cameron and Breazeale, J.phys Ch. 1904, 8. 
335 ) 



Ag 2 S0 4 +Aq. 

1 1. of the solution contains 2.31 g. CaS0 4 
+7.23 g. Ag 2 S0 4 =9.54 g mixed salts at 17°. 
Sp gr. = 1.0083. 

1 1. of the solution contains 2.61 g. CaS0 4 + 
8 11 g. Ag 2 S0 4 = 10.72 g. mixed salts at 26°. 
.Sp. gr. =1.010. (Euler, Z phys. Ch. 1904, 
49. 313.) 

NftaSCL+Aq 

1 g. CaS0 4 is sol m 398 ccm. sat. Na 2 S0 4 + 
Aq at 10 5° 


Solubility of CaS0 4 1 

Na 2 S0 4 +Aq at 22° 

G CuSO, per 1. 

G Nu 2 S0 4 per 1 

2 084 

0 000 

1 583 

2 771 

1 433 

13 820 

1 408 

16 360 

1 569 

39 310 

1 841 

77 320 

2 185 

133 00 

2 414 

193.800 

*2 578 

*222.580 

♦Both OaS0 4 and Na 2 SU 4 as solid phases m 

contact with the solution 

(Cameron and Seidell, 

phys. Chem. 1901, 5. 

660.) 
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Solubility in NaaSCL+Aq at 25°. 


1001 26 
1007 59 
1011 45 
1020 46 
1031 48 
1039 12 
1079 47 
1096 47 
1142 66 
1176 47 
1212 00 


'JajHOi p 


2 390 
9 535 
14 132 
24 369 
36 979 
46 150 
94 220 
115 084 
146 612 
205 105 
257 100 


Solubility in N/200 KHC 2 H ( Oo+Aq-f- 
_ 7 0 tartaric acid— 0.2556 g. CaS0 4 per 100 
g solution. 

Solubility in 10% « alcoholic N/400 
KHCaHA+5% tartaric acid =0.1086 g. 
CaSOi in 100 g. solution. (Magnanmi.) 

Insol. m methyl acetate (Naumann, B. 

1909, 42. 3790); ethylacetate. (Naumann, B. 

1910, 43. 314.) 

Solubility in sugar 4- Aq at t° ■. 


2 234 
2 503 
2 650 


1 1. sat Na 2 S0 4 +Aq at 25° containing 
264 09, Na 2 S0 4 dissolves 2.58 g. CaS0 4 .. 
(Cameron and Brown, J. phys. Ch. 1906, 9 
214.) 

Hydration is retarded by dil. solutions 
and accelerated by cone, solution of sodium, 
potassium, ammonium and magnesium sul- 
phates. (Rohland, Z Elektroohem. 1908, 
14. 422 ) 

More than 10 times as much CaS0 4 dis- 
solves m sat. Na 2 S 2 0s-)-Aq as m H 2 0. (Diehl. 

Insol. m alcohol, of 0.905 sp. gr. or 1 
(Anthon, J. pr. 14. 125 ) 

Solubility m 10% alcohol =0.0970 
CaS0 4 per 100 g. solution. (Magnanmi, 
Gazz. Ch. it. 1901, 81. (2) 544 ) 

Sol. in dil. alcoholic solutions of NH 4 NOs, 
KNO s , NaNOs, NH 4 C1, KC1, and NaCl 
(Margueritto, C. R 38. 308.) _ 

Sol. to considerable extent m NH 4 C 2 H 3 0 2 

• Aq, especially if fresh! ' ’ T, r ’ 

. NH 4 C 2 Hs0 2 +Aq thi 

^Weppen, J. pi 11. 182.) 

Moie sol. m NH 4 C 2 H s 0 2 +Aq than in other 
NH 4 salts (Cohn, J. pr. (2) 36. 43.) 

More sol. m NaC 2 H 3 0 2 +Aq or KCl+Aq 
than m H 2 0 (Mulder ) 

Solubility in N/200 potassium hydrogen 
tartrate +Aq = 0 .2323 g. CaS0 4 per 100 g. 
solution. (Magnanmi, Gazz. ch. it. 1901, 81. 
(2) 544.) 

72.61 nullunols per 1 of CaS0 4 +2H 2 0 
sol at 25° m ammonium citrate+Aq (con- 
centration^ 5 millimols, per 1.) 

30.39 millimols per 1. of CaS0 4 +2H 2 0 are 
sol. at 25° in sodium citrate+Aq (Con- 
centration =0 25 millimols per 1. (Rrndell, 
Z. phys. Ch. 1910, 70. 452.) 

100 pts. glycerine dissolve 0 957 pt. CaS0 4 
+2H 2 0, and solubility increases with the 
temp, (Asselin, C. R. 76. 884.) 

100 g. glycerine (sp gr. 1.256) dissolve 
5 17 g. CuS0 4 at 15-16°. (Ossendowski, 
Pharm J 1907. 79. 575.) 

• Solubility m 10% alcoholic N/200 
KHCjHiOt+Aq =0.0866 g. CaS0 4 per 100 
g. solution. 


G CaSO-t drank et 


2.157 
1 730 
1 052 
1 438 
1 050 


1 283 
0 914 
0 855 
0 603 


(Stolle, Z Ver Zuclceruid, 1900, 50. 331) 

Mm. Anhydnie. 

+2H 2 0. Min Gypmm. 

Gypsum. A sat. aq. solution of gypsum 
of particles not less than 2 m contains 2.085 g. 
CaS0 4 per litre at 26°. 

A sat. aq. solution of gypsum of particles 
not smaller than 0.3/x contains 2.476 g. CaS0 4 
per liter at 25° (m = 0.0001 cm) (Hulett 
and Allen, Z. phys. Ch 1901, 37. 391 and 


13.) 


Solubility in HjO at t°. 


0 17590 
0 19285 
0 20160 
0 20,805 
0 20905' 
0 20960 
0 20970 
0 20835 
0 20095 
0 19320 
O 18475 
0 16195 


1 001970 
1 001727 
1 000590 
0 999109 
0 997891 
0 996122 
0 994390 
0 992370 
0 987960 


1 1 H 2 0 dissolves 2.13 g. CaS0 4 -(-2H 2 0 at 
25°. (Euler, Z phys. Ch 1904, 49. 314 ) 

2023 mg. are dissolved mil of sat. solution 
at 18°. (Kohlrausch, Z phys Ch. 1908, 64. 
168) 

1 1. H a O dissolves 2.267 g CaS0 4 +2H 2 0 
at 0°; 2 684 g. at 35°; 2.662 g. at 50°; and 
2.155 g. at 100°. (Cavazzi, C. C. 1905, I. 
1693.) 
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1 1. H 2 0 dissolves 29.5 rmlliequivalents at 
18°; 30 at 50°; 23.3 at 100°. (Melcher, J. 
Am. Chem. Soc. 1910, 32. 63.) 

See also under CaliSO,. 


Solubility of pulverizedgypsum in NaCl+Aq 


10.40 
30 19 
49 17 


75 5 
129 50 
197 20 
229 70 
306.40 
315.55 


3 54 

4 97 

5 94 

6 74 

7 50 
7.25 


(Cameron, J phys Chem 1901, 5. 559 ) 
See also under CaS04. 


+ 14H2O Plaster of Pans contains J-£H 2 0 
according to Chatelier (C. C. 1889, 1. 203). 


Calcium hydrogen sulphate, CaH 2 (S0 4 ) 2 . 

100 pts. H2SO4 of 1 82 sp gr dissolve about 
2 pts CaSOiJ 100 pts finning H 2 S0 4 dissolve 
10.17 pts CaS0 4 (Struve, Z anal. 9. 34); 100 
pts H 2 S0 4 dissolve 2 5 pts CaS0 4 (Lies- 
Bodart and Jacquemm, C R 46. 1206); 
CaS0 4 is precipitated by H 2 0 from H 2 SO, 
solution 

100 pts, boiling II2SO4 dissolve 10 pts, 
CaSOi (Schultz, Pogg. 133 137) 


Solubility of CaSOj in HaSCL+Aq. 


■wt. of 1000 
80 u ^°= n at 


999.1067 
1002.493 
1002.553 
1005.091 
1009.787 
1030 151 
1043 470 
1075 613 

1113 392 
1141.755 
1168 143 


0.00 
0.48 
4.87 
8.11 
16.22 
48.67 
75 00 
97 35 
146 01 
194 70 
243 35 
292 02 


2.126 

2.128 2 209 
2.144 2 451 
2 203 


2.727 
2.841 
2.779 
2.571 
2 313 
1 901 
1 541 


2 145 
2 236 

2 456 
2.760 

3 116 
3 843 
4.146 

4.139 

3.551 

2.059 

2.481 


(Cameron and Breazeale, 1 J. phys. Chem 
1903, 7. 574.) 



jo.; 

Deoomp. by H s O. 


Calcium Tmcahydrogen sulphate, CaH 0 (SO 4 ) 4 . 
Decomp, by H s O. (Schultz, Pogg. 133. 


Calcium cupric potassium sulphate, 
Ca 2 K 2 Cu(S04)4+2H 2 0. 

(D’Ans, B. 1908, 41. 1778.) 

Calcium magnesium potassium sulphate, 
2CaS0 4 , MgSCL, K 2 S0 4 +2H 2 0. 

Mm. Polyhalite. Sol. in H 2 0 with residue 
of CaS0 4 . 

4CaS0 4 , MgS0 4 , K 2 S0 4 +2H 2 0. Min. 
Krugtte. Decomp, by H 2 0. 


Calcium potassium sulphate, CaK s (S0 4 ) 2 + 
HjO. 

Mm. Syngenite. Sol m 400 pts. H a O. 
(Zepharovitch.) Less sol. than K 2 S0 4 . 
Decomp, by heating with separation of CaS0 4 
Decomp, by H 2 0 until 26 g. K 2 S0 4 axe dis- 
solved in a litre, after which there is no de- 
composition. (Ditte, C. R. 84. 86.) 

Easily sol. in dil. adds. (Phillips.) 


Solubility of syngenite, CaK 2 (S0 4 ) 2 +H 2 0 m 
K 2 S0 4 +Aq at 25°. 


Wt of 1000 com 
of solution grams 


1013 08 
1015 78 
1020.01 
1024.54 
1036 82 
1068 10 
1085 91 


16 31 
19 87 
25.01 
30 83 
46.99 
75 45 
112 87 


0 810 
0 451 
0 330 


*In first four determinations syngenite 
completely decomposed. 

(Cameron and Breazeale, J. phys, Chem. 
1904, 8 339.) 


This double salt is stable between 0“ and 
J° m the presence of an excess of either 
CaS0 4 or J£ 2 S0 4 . In this temp interval the 
double sulphate, 2CaS0 4 , K 2 S0 4 , 3H„0 de- 
scribed by Ditte (C. R. 84. 867) does not 
exist. (Barre, C. R. 1909, 148. 1607.) 

Ca 2 K 2 (S0 4 ) t -|-3H 2 0. Decomp, by oold 
H a O. (Ditte, C. R. 84. 867.) 

6CaS0 4 , K 2 S0 4 +H 2 0, Slowly deoomp. 
by H 2 0. (van’t Hoff and Geiger, B. A. B. 
1904. 936 ) 


Calcium potassium zinc sulphate, 
CasK 2 Zn(S0 4 ) 4 -|-2H 2 0 
(D’Ans, B. 1908, 41. 1778.) 

Calcium rubidium sulphate, Ca 2 Rb 2 (S0 4 ) 8 . 
(D’Ans, B. 1907, 40. 4913.) 

+3H 2 0. Decomp, by H 2 0. (Ditte, C. R. 

84 CaRb 2 (S0 4 ) 2 +H 2 0. (D’Ans.) 
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Calcium sodium sulphate, CaNa 2 (S0 4 ) 2 . 

Mm Olaubente. Gradually boI m HaO, 
but crystals of CaS0 4 +2H 2 0 soon separate 
out. (Fntzsche.) 

Insol. in alcohol, and cone. NaC 2 H s 0 2 + 
Aq; decomp, by H 2 0 (Folkhard, C. N. 43. 
6.1 

CaNa 4 (S0 4 ) 3 +2H 2 0. Decomp, by H 2 0. 
(Fritzsdhe.) 

Calcium titanium sulphate, CaS0 4 , Ti(S0 4 ) 2 . 

Ppt.; decomp, by H 2 0 givmg titanic acid. 
(Wemland, Z anorg. 1907, 64. 254.) 

Calcium uranium sulphate. 

Min Uranochalcite 

Min. Medjidite. Easily sol. m dil. HC1+ 
Aq. 

Cerous sulphate, Cej(S0 4 ) 2 . 

Anhydi’ous cerous sulphate is much more 
sol in H 2 0 than the hydrated salt. 

Easily sol. m cold H 2 0 if added thereto in 
small amounts If large amount of Ce 3 (S0 4 ) 3 
is treated with a little H 2 0 it hardens with 
evolution of heat, and beoomes very difficultly 
soluble. 100 pts. H 2 0 dissolve 161 pts. 
Ce 2 (S0 4 ) 8 at 0° and 17.86 pts. at 19°. 

Ce 2 (S0 4 ) 8 +Aq sat. in cold deposi 
Ce 2 (S0 4 ) 8 at 75°, and only 2.25 pts. remain 
solution at 100 . (Jolin, Bull. Soc. (2) 21. 
536.) 

100 pts. H a O dissolve 8 31 pts. Ce 2 (S0 4 ) 8 at 
20°; 8.08 pts. at 45°; 4.95 pts at 60°; 0.504 
pt. at 100 . (Bllhrig, J pr (2) 12. 240 ) 

60 pts. anhydrous salt dissolve quickly at 
0-3° m 100 pts. H 2 0, 

At 15° the solution solidifies, and the mother 
liquor contains only 27.88% Ce 2 (S0 4 ) 8 At 
15° the maximum attainable strength is 
31.62% Ce 2 (S0 4 ) 8 . (Brauner, Chem. Soc. 63. 
367.) 

100 pts. HsO dissolve 10.747 pts. Ce 2 (S0 4 )i 
at 16°; 9 648 pts at 19°: 6.949 pts at 33°. 

The solubility of Ce 2 (S0 4 ) 8 in H 2 0 is dimin - 
ished by the addition of (NH 4 ) 2 S0 4 ,. K 2 S0 4 
or Na 2 S0 4 . (Barre, C. R. 1910, 161. 872.) 

Sp, gi of Ce 2 (S0 4 )sH-Aq was found to be co 
stant whether Ce 2 (S0 4 ) 3 oi Ce 2 (S0 4 ) 8 + 
8H 2 0 was used The following results 
were obtained at 15°. 


Solubility m (NH 4 ) 2 S0 4 +Aq at 16°. 


(Barre, A. ch. 1911, (8) 24. 262.) 


Solubility in Na 2 S0 4 +Aq at 19°-20°. 



(Barre, A. oh. 1911, (8) 24. 251 ) 


Solubility in K 2 S0 4 +Aq at 16°. 


Ce s (S0 4 ), 


10.747 
0.956 
0.432 
0.250 
0 0419 




3 17 
6 11 
8 35 


1 03005 
1.05812 
1 07910 


12 66 
14 56 
16 64 
21 19 
31 62 


1 11917 
1.13665 
1 14623 
1 19640 
1 28778 


(Brauner, Chem Soc, 63. 357.) 


(Barre, A. ch. 1911, (8) 24. 248.) 

+4H 2 0 100 g. H 2 0 dissolve at: 

35° 40° 50° 67° 

8.6 6.04 3.43 2.34 g. Ce 2 (S0 4 ) 2 . 

65° 70° 82° 100.5° bpt. of sat, solution. 

.883 1.38 1.01 0.43 g. Ce 2 (S0 4 ) 3 . 

(Koppel, Z. anorg. 1904, 41. 399.) 
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+5H a O. 


100 g, HaO dissolve at. 


100 pts. HaO dissolve pts Ce a (S0 4 ) 3 at t°. 


0 775 

1 70 • 

3 45 


0° 15° 21° 30° 31 2° 

20.98 11 87 9 725 7.353 7.185 g. Ce 3 (S0 4 ) 8 , 

31.6° 45° 60° GO 0 65° 

7.164 5.13 4 673 3.88 3.595 g. Ce a (S0 4 ) 3 . 
(Koppel ) 

+ 12HaO 

100 pts H»0 dissolve pts. Ce 2 (’S0 4 )s at t°. 


(Muthmann and Rolig, Z anorg 1898, 16. 
456) 

100 g H2O dissolve at: 

45° 60° 70° 

8 833 3 247 1.929 g. Ce a (S0 4 ) 3 . 

80° 90° 100.5° bpt. of sat. solution. 

1.207 0.8355 0.469 g. Ce a (S0 4 ) 3 . 

Muthmann and Rolig’g determinations are 
inaccurate (Koppel.) 

+8H 2 0. 160 pts. HjO dissolve 14 92 pts 
Cea(S0 4 )a at 20° from Cea(S0 4 ) 3 +8H a 0 3 
(John.) 


t° 

Pts Cea(SOi)3 

0 

21 40 

18 

18 44 

25 

16 22 

(Muthmann and Roli 

g, Z. anorg. 1898, 16. 

457.) 


100 g HjO dissolve at: 

0° 18.8° 19.2° 

16.56 17.52 17.70 g. Ce a (S0 4 ) 3 . 

Previous determinations are inaccurate. 
(Koppel.) 


100 pts H 3 0 dissolve pts Ce a («S0 4 ) 3 at t° 


Ceroceric sulphate, Ce 2 (S0 4 ) 3 , 2Ce(S0 4 ) 2 + 


Cej(S0 4 ) 3 


0 19 10 
18 17 32 
30 16 13 


12 48 
9 40 
4 24 


(Muthmann and Rolig ) 


100 g. H2O dissolve at. 

0° 15° 204° 

10 09 11 06 9.525 g. Ce2(S0 4 )„, 

30° 40° 50° 60° 

7.388 5.947 4.785 4 064 g. Ce*(SO«),. 

Previous determinations are inaccurate. 
(Koppel, Z. anorg. 1904, 41. 396.) 

100 g. sat. solution at 25° contam 7 60 g. 
anhydrous salt. (Wirth, Z anorg. 76. 174.) 


Solubility in Ii a S0 4 +Aq at 25° Solid phase 
Ce2(S0 4 ) 3 +8H a Q 


In ICO g of the lu 


4 604 
4 615 
3 64 
3 01 
2.0 
0 9115 
0 4339 
O 145 


7 60 
7 018 
6 00 


(Wirth, Z. anorg 1912, 76. 191.) 


+9H a O. 100 pts. H a O dissolve 17.62 pts. 
Ce a (S0 4 ) a from Ce a (S0 4 ) 3 +9H a 0. (Brauner. 


Decomp, by H a O. Sol. m HCl+Aq with 
deoomp (Mendeleieff, A. 168. 45.) 
Ce a (S0 4 ) 3 , 3Ce(S0 4 ) a +31H a 0. (Jolm.) 


Cenc sulphate, basic, C0O2, S0 3 +2H a 0. 

Very si. sol. in HaO. 

Sol. m 2500 pts. HjO (Mosander.) 

Boiling H 2 0 gradually dissolves out H a S0 4 . 
(Erk.) 

Sol. in acids. 

8Ce0 2 , 7SO a +12H a O; 8CeOa, 7SO a + 
15H a O; 6CeOa. 6SO a +5H a O; 4CeO a , 3SO a + 
7HaO; and 3Ce(S0 4 )a, 5Ce(OH) 4 , All are 
insol ppts. 


[Cenc sulphate, Ce(S0 4 )2. 

Anhydrous. Very slowly sol. in oold, more 
rapidly in hot H 2 0. When solution has once 
begun, almost unlimited quantities may be 
dissolved. Insol. in eonc. H 2 S0 4 . (Meyer, 
B 1904, 37. 144.) 

+4H 2 0 Sol. m HaO with immediate de- 
comp (Rammelsberg.) 

Decomp by H a O. (Muthmann, B. 1900, 
33. 1764.) 


Cerous hydrogen sulphate, Ce a (S0 4 ) a , 3H 2 S0 4 . 

Decomp by H«0. (Wyrouboff, Bull. Soo. 
(3) 2. 746; Brauner, Z. anorg. 1904, 38. 329.) 

Ceroceric hydrogen sulphate, Ce2H(S0 4 ) 4 -f- 
13H a O. 

Sol. in H a O Forms very supersat solu- 
tions. 

Solubility m H 2 S0 4 decreases with increase 
in concentration of the acid. (Meyer, B. 
1904, 37. 146.) 
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Cerous potassium sulphate, Ce 2 (S0 4 ) a , K a S0 4 
+2H 2 0 

SI sol In H 2 0, insol. m sat. Iv 2 S0 4 +Aq. 
(Czudnowicz, J. pr 80. 26.) 

2Ce 2 (S0 4 ) a , 3K 2 S0 4 . As above (Her- 
mann, J. pr. 30. 188.) 

+8H2O. (Barre. A. ch 1911, (8) 24. 249.) 
Ce 2 (S0 4 ) s , 2K 2 S0 4 +3H 2 0. As above. 
(John ) 

Ce 2 (S0 4 ) 3 , 3K 2 S0 4 . Sol in about 66 pts. 
H 2 0 at 9-20°. Easily sol. m acidified H 2 0. 
Nearly insol. in sat. K 2 S0 4 +Aq. (John.) 

Ce 2 (S0 4 )a, 5K 2 S0 4 . Insol. in K 2 S0 4 +Aq. 
(Barre, l.c.) 

Ceric potassium sulphate, Ce(S0 4 ) 2 , 2K 2 S0 4 
+2H 2 0. 

SI. sol. m H 2 0 with dceomp. Insol m sat 
K 2 S0 4 +Aq, 

Cenc silver sulphate, 10Ce(S0 4 ) 2 , 6Ag 2 S0 4 
Only si. sol. in cold H 2 0; decomp, by hot 
HuO in whioh it is readily sol (Pozzi-Escot, 
C. R. 1913, 166. 1074.) 

Cerous sodium sulphate, Ce 2 (S0 4 ) 8 , Na 2 S0 4 + 
2H 2 0. 

Very si sol. in H 2 0, and still less in Na 2 S0 4 
+Aq, 100 ocm. sat. Na 2 S0 4 +Aq dissolve an 
amount corresponding to 6.2 mg. Ce 2 0 8 
(Jolin ) 

SI. sol. in HCl+Aq. (Czudnowicz) 

Cerous thallous sulphate, Ce 2 (S0 4 ) 8 , 3T1 2 S0 4 . 
Ppt. 

Ce 2 (S0 4 ) 8 , T1 s S0 4 +2H 2 0. Sol. m H 2 0. 
(Zschiesche, J. pr, 107. 98.) 

+4H 2 0. Very si. sol. m cold, somewhat 
more m warm H 2 0. (Wyrouboff, Bull, Soc. 
Mm. 14. 83.) 

Cerous tin (stannic) hydrogen sulphate, 
CeHSn(S0 4 ) 4 . 

Decomp, by H 2 0. Sol. in very dil, HC1. 
(Wemlamd, Z. anorg 1907, 64. 261.) 

Chromous sulphate, CrS0 4 +7H 2 0. 

100 pts. HaO dissolve 12.36 pts. CrS0 4 + 
7H 2 0. Aqueous solution can be boiled with- 
out decomp SI. sol. m alcohol. 

+H a O (Moissan, Bull. Soc. 37. 296.) 

Chromic sulphate, basic, 3Cr 2 O s , 2S0 8 + 
12H a 0=2Cr 2 (S0 4 )(0H) 4 , Cr 2 (OH)«+ 

6H 2 0. 

Insol. in H 2 0. Sol, m acids. Slowly de- 
comp. by KOH+Aq or K 2 C0 8 +Aq. 

5Cr 2 0 8 , 3SO s . Sol. in H z O. (Recoura, C. 
R. 112. 1439.) 

Cr 2 Q 8 , S0 8 =Cr a 0 2 (S0 4 ). Ppt. (Schiff, A. 
124. 167.) 

+10H a O or [Cr(0H) 2 (0H 2 ) 4 ] 2 S0 4 . Nearly 
insol. in H„0. (Werner, B. 1908, 41. 3451 ) 
5Cr 2 0 8 , 8SO s (?). (Siewert, A. 126. 97.) 

_ Cr 2 O s , 2S0 8 =Cr 2 0(S0 4 ) 2 . Easily sol. m a 
little H 2 0, but a precipitate is thrown down 


by further addition of H a O, which redissolves 
on evaporation. - 

5Cr 2 0„, 12SO, (?) (Siewert.) 

2Cr a O. 5S0 8 +15H 2 O Sol mH 2 0;insol. 
m alcohol and acetone by which it is ppt. 
from aqueous solution. (Nicolardot, C. R. 
1907, 146. 1338.) 

Chromic sulphate, Cr 2 (S0 4 ) 8 . 

Anhydrous. Insol. in H 2 0, HNO s , HC1, 
H 2 S0 4 , aqua regia, and NH 4 OH+Aq. De- 
comp. by boiling caustic alkalies, and slowly 
by allcali carbonates +Aq. (Sohrotter.) Ac- 
cording to Traube (A. 71. 92) and Siewert (A. 
126. 94), Schrdtter’s salt is an acid sulphate, 
Cr 4 (S0 4 ) 8 (0S0 2 0H) 2 = 2Cr 2 (S0 4 ) 8 , H 2 S0 4 . 

According to fitard (Bull. Soc. (2) SI. 200) 
both salts exist, and formula of above salt is 
Cr 2 (SO 4 ) 0 Cr 2 . Formula is 2[(Cr a 0 8 ) 2 , (SO s ) 6 ], 
17H 2 S0 4 (?). (Cross and Higgins, Chem, 
Soc 41. 113.) 

Insol in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1910, 43. 314.) 

+6H a O (?). Green modification. Readily 
sol in H a O or alcohol. Sol in cone H 2 S0 4 . 
H 2 0 solution is converted into the violet mod- 
ification by standing 3-4 weeks. (Schrdtter.) 

4-11H 2 0 (?). Extremely deliquescent; be- 
comes liquid in moist air m 2 minutes. Not 
pptd. by BaCl a -(-Aq. (Recoura, C, R. 113. 
857.) 

+18H 2 0. Violet modification. Sol. in 
0.833 pt. H a O at 20° When the H a O solution 
is heated to 65-70° it begins to be converted 
into the green modification. This conversion 
is also brought about by cold HNOs, H 2 SO<, 
PC1 8 . (fitard, C. R. 84. 1090.) 

Sp. gr. of aqueous solution of violet modi- 
fication of Cr 2 (S0 4 ) 8 containing: 

5 10 20% Cr 2 (S0 4 ) 3 -j-18H a 0, 

1.0275 1.0560 1.1150 

30 40 50% Cr a (S0 4 ) a +18H a 0. 

1 1785 1.2480 1.3260 

Sp. gr. of aqueous solution of green modi- 
fication of Cr 2 (S0 4 ) 8 containing: 

10 20 30%Cr 2 (SO 4 ) 8 +18H 2 O, 

1.0510 1.1070 1.1680 

40 50 60% Cr 2 (S0 4 ) 8 +18H 2 0, 

1.2340 1.3055 1.3825 

70 80% Cr 2 (S0 4 )„+18H0 2 . 

1.4650 1.5535 

(Gerlach, Z. anal. 28. 494 ) 

See also Chromosulphuric acid. 

Chromic hydrogen sulphate, Cr 2 (S0 4 ) 3 , H 2 S0 4 
+16H a O. 

Two modifications 

a. Violet Decomp, by H 2 0. 

b. Green. Obtained from violet modifier 
tion on heating Sol. in H 2 0. (Wemland, 
Z. anorg. 1906, 49. 167.) 
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+24H 2 0. Decomp, by alcohol, giving the 
normal sulphate. (Weinland.) 

Cr s (S0 4 ),, 2H 5 S0 4 +18H 2 0. Hygroscopic. 
Decomp, by H 2 0. (W einland.) 


Correct composition of Cr 2 (S0 4 ) 8 (Traube), 
which see. 

See also Chromosulphuric acid. 


Insol in H 2 0, but gradually decomp, there- 
by. (Etard, C. R. 87. 602 ) 

Cr 2 0 8 , CuO, 4SO s . 

Insol. in H 2 0. (Reooura, C. R. 1893, 117. 


Chromic hydroxyl amin e sulphate, Cr 2 (S0 4 ) 8 , 
lNH 2 0H) 2 S0 4 +24H 2 0. 

Sol, m H 2 0, (Meyeringh.) 

Chromic iron (ferrous) sulphate, Cr 2 (S0 4 ) 8 , 
2FeS0 4 , H 2 S0 4 +2H a 0. 

As above (Etard, l.o.) 

Chromic iron (ferric) sulphate, Cr 2 (S0 4 )j, 
Pe 2 (S0 4 )s. 

Insol. m HiO, (Etard, C. R. 86. 1399.) 

Cr 2 (S0 4 )j, Pea (SO 4 ) 8 , H 2 S0 4 . Insol. m 
H 2 0 (Etard.) 

Chromic lithium sulphate, Cr 2 (S0 4 ) s , 3Li 2 S0 4 . 

Resembles the corresponding K salt. ( Wer- 
moke.) 

Chromic manganous sulphate, Cr 2 (S0 4 ) s , 
3MnS0 4 . 

(Etard, C. R. 86. 1402.) 

Chromic manganic sulphate, Cr 2 (S0 4 ) s , 
Mn 2 (S0 4 ) s . 

Insol. m HaO. (Etard, C. R 86. 1399.) 

Cr 2 (S0 4 )s, Mn 2 (S0 4 ) 8l 2H„S0 4 . SI deli- 
quescent. Sol. in HjO with decomp (Etard.) 

Chromic nickel sulphate, Cr 2 (S0 4 ) 8 , NiS0 4 , 
2H 2 S0 4 +3H 2 0. 

Insol. in H 2 0, but gradually decomp, there- 
by. (Etard, C. R. 87. 602.) 


Chromic potassium sulphate, K a Cr 2 (S0 4 ) 4 . 

Anhydrous, a. Sol. in H 2 0 when not heated 
over 360° 


/S. Insol. m cold H 2 0 and cold acids. When 
ignited is insol. in hot H 2 0 and acids, except 
slightly in boiling cone. H 2 S0 4 , (-Fischer.) 

+2H a O (?). Insol. m cold H 2 0 or dd. acids. 
Sol. by long boiling with H 2 0, and more 
quickly when HC1 is added. (Hertwig.) 

-t-4H 2 0. Is potassium chromosulphate, 
which see. 

+24H 2 0. Chrome-alum. Violet modifica- 
tion. Efflorescent at 29°. Sol. in 6-7 pts. 
cold H 2 0. "When the H 2 0 solution is heated 
to 60-70° it is partially decomp, into a green 
modification, vouch is more sol. in H 2 0. The 
green modification on standing in H 2 0 solu- 
tion is very slowly converted back into violet 
modification The green modification may 
also be formed by heating dry salt to 100 , 
at which temp, it melts m its ciystal H a O 
When all crystal H 2 0 has been expelled at 
300-350°, it still dissolves in hot H a O, but 
when heated above 350° it becomes insol. in 
HjO. (Ldwel, A. ch. (3) 44. 313.) 

125.1 g. anhydrous, or 243 9 g. hydrated 
salt, or 0.441 g. mols. anhydrous salt are sol. 
in 1 1 HjO at 25°. (Locke, Am Ch. J. 1901, 
26. 175.) 

Melts in ciystal H 2 0 at 89°. (Tilden, 
Chem. Soe. 45. 409.) 

Sp. gr. of aqueous solution of violet modi- 
fication at 15° containing. 

5 10 ' 16% K 2 Cr 2 (S0 4 ) 4 +24H 2 0. 

02725 1.05500 1.08350 

Sp. gr. of sat solution at 15° = 1.0985. 

Sp. gr. of aqueous. solution of green modi- 
fication at 15° containing: 

10 ‘ 20 30% K 2 Cr„(S0 4 ) 4 +24H 2 0, 

1.050 1.103 1.161 


(Gerlach, Z. anal 28. 497.) 

Sp. gr of chrome-alum solutions at 15° 
containing: 

6 10 15 20 25 % salt, 

10174 1 0342 1.0524 1,0746 1.1004 
30 35 40 45 50 % salt, 

1 1274 1.1572 1.1896 1.2352 1.2894 
55 60 . 65 70 % salt. 

1.3704 1.4566 1.6462 1.6362 
(Franz, J. pr. (2) 5. 298.) 


ICOH+Aq. (Wernicke, Pogg. 169. 676.) 

Chromic rubidium sulphate, Rb 2 Cr 2 (S0 4 ) 4 + 
24H 2 0. 

Sol. in I1 2 0. (Petersson.) 
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Solubility 


H 2 0 


Solubility in 100 pts. H 2 0 at t°, using C0SO4+ 




0 079 
0 006 
0 128 
0 181 


Melts in crystal H a O at 107° 

(Locke, Am Ch .T 1901, 26. 180.) 


Chromic sodium sulphate, Na 2 Cr 2 (S0 4 ) 4 + 
1QH 2 0 

Is sodium okromosulphate, which see. 
+24H a O More efflorescent than K or 
NHi salt. Sol. m H 2 0, and properties re- 
semble the corresponding K salt. 

Cr 2 (S0 4 )s, 3Na a S0 4 . Resembles the corre- 
sponding K salt. 


Chromic thallous sulphate, Tl 2 Cr 2 (S0 4 ) 4 + 
24H a O. 

0.212 mols. of anhydrous salt are sol. m 
1 1. H a O at 25°. 1 1, HaO dissolves 104.8 g. 
of anhydrous or 163.8 g. hydrated salt at 
25°. Melts in crystal H 2 0 at 92°. (Loolce, 
Am. Ch J 1901, 26. 175.) 


Chromic sulphate chloride, Cr 2 (S0 4 ) 2 Cl a -|- 
2HaO. 



A. 124. 176 ) ' " 

[CrS0 4 , 5H a O]Cl. Sol in H s O. (Wein- 
land, Z. anorg, 1908, 58. 176.) 


Chromyl sulphate, (CrO a )S0 4 . 

Decomp, by HaO. (Pictet and Karl, Bull. 
Soo, 1908, (4) 3. 1114 ) 

Cobaltous sulphate, basic. 

Ppt. Insol in H a O. (Berzelius ) 

6 C 0 O, SOa+lOHjO. (Athanasesco, C. R 
103 271 ) 

5CoO, SOs+4HjO. Ppt Very si sol. in 
HaO (Habeimann, M Ch 5. 432,) 

Cobaltous sulphate, CoS0 4 . 

100 pts. HaO dissolve at: 

3° 10° 20° 24° 29° 

26.2 30,5 36 4 38.9 40 pts. anhydrous salt, 

35° 44° 50° 60° 70° 

46.3 50.4 55.2 60.4 65.7 pts. anhydrous salt. 

(Tobler, A. 96. 193.) 


to 

Pta 

CuS0 4 

t° 

Pts 

CoSOj 

t° 

Pta. 

CoS0 4 

0 

24.6 

36 

43.5 

72 

65 0 


25 0 

37 

44 0 

73 

65 6 

2 

26 5 


44 6 

74 

66 2 

3 

26 0 

39 

45 2 

76 

66.8 

4 

26 5 

40 

46 8 

76 

67 i 

5 

27 0 

41 

46 4 

77 

68.0 

6 

27.5 

42 

47 0 

78 

68.6 

7 

28 0 

43 

47 6 

79 

69 2 

8 


44 

48 2 

80 

69 8 

9 

29 0 

45 

48 8 

81 

70 4 

10 

29.5 

46 

49 4 

82 

71 0 

11 

30.0 

47 

50 0 

83 

71 6 

12 

30.5 

48 

50.6 

84 

72 2 

13 

31 0 

49 

51.2 

85 

72 8 

14 

31 5 

50 

51 8 

86 

73 4 

15 

32 0 

51 

52 4 

87 

74 0 

16 

32 6 

52 

53 0 


74 6 

17 

33 0 

53 

53 6 

89 

75.2 

18 

33 5 

54 

64 2 

90 

75 0 

19 

34 0 

55 

54 8 

91 

76,6 

20 

34 5 

56 

55 4 

92 

77 2 

21 

35 1 

57 

66 0 

93 

77.9 

22 

35 6 

58 

56 6 

94 

78.6 

23 

36 2 

69 

67 2 

95 

79 2 

24 

36.8 

60 

67.8 

96 

79 9 

25 

37 4 

61 

58.4 

97 

80.6 

26 

38 0 

62 

59 0 

98 

81 3 

27 


63 

59.6 

99 

81 9 

28 

39 1 

64 

60 2 

100 

82 6 

29 

39 6 

65 

60 8 

101 

83 3 

30 

40 2 

66 

61.4 

102 

83 9 

31 

40 7 

67 

62 0 

103 

84.6 

32 

41 3 

68 

62 6 

104 

85,3 

33 

41 8 

69 

63 2 

105 

86 0 

34 

42.4 

70 

63 8 

106 


35 

42.9 

71 

64 4 

106.4 

86 9 


(Mulder, calculated from his own and Tob- 
ler s determinations, Sclieik. Verhandol 1864. 
68 .) 

100 g. HjO dissolve 37.8 g. CoS0 4 at 25°. 
(Wagner, Z phys. Ch. 1910, 71. 430.) 

See also +7H 2 0. 


Sp. gr. of CoS0 4 +Aq at t°, S =pts. C0SO4 in 
100 pts. solution; Si = mols CoS0 4 in 100 
mols of solution 


S I Si j Sp. gr 


6 8910 
5.8140 
4.7095 


0 852 
0.711 
0.570 


1,0765 
1 0641 
1.0517 


1 0131 


100 pts. H 2 0 at 11-14° dissolve 23 88 pts, 
anhydrous salt (v, Hauer, J pr 103 114 ) 


(Charpy, A. ch. (6) 29. 26 ) 
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Sp. gr, of CuSCL+Aq at room tamp. c 
taimng: 

7.239 14.150 21.167% CoSOj 

1.0860 l.ISffi 1 2398 

(Wagner, W. Ann. 1883, 18. 269.) 


). gr. of CoSOj+Aq at 25°. 


(Wagner, Z. phys. Ch. 1890, 6. 37.) 

100 pts. sat solution of C0SO4 and CuSO, 
contain 22 70 pts. of the two salts 

Solubditv of CoSO„ 7H 2 0+Na 2 SC>4, 10H 2 O 
in H>0 at t° 100 g H s O dissolve grams 
C0SO4 and grams Na 2 S0 4 


21 855 
23 94 
25 41 


(Koppel, Z phys. Ch 1905, 62. 396.) 
See also under CoNa 2 (SC>4) 2 +4H 2 0. 


J. 1898, 20. <», , 

HCaHsOj puts, it completely from C0SO4+ 
Aq. (Persoz ) 

100 pts, absolute methyl alcohol dissolve 
1,04 pts. C0SO4 at 18°. (de Bruyn, Z. phys. 
Ch, 10.784.) 

100 pts. absolute methyl alcohol dissolve 
54.5 pts. CoS0 4 +7H 2 0 at 18°; 100 pts. ab- 
solute methyl alcohol dissolve 42.8 pts. C0SO4 
+7H 2 0 at 3°; 100 pts. 93.6% methyl alcohol 
dissolve 13.3 pts. C0SO4+7HA at 3°;100 
pts 50% methyl alcohol dissolve 1.8 pts 
CoS 04+7H 2 0 at 3°. 

100 pts. absolute ethyl alcohol dissolve 2.5 
pts. C0SO4 +7H a O at 3°. (de Bruyn, Z. phys. 
Ch. 10. 786 ) ’ 

100 g. solution m glycol contain 2 5 g. 
C0SO4. (de Comnck, Bull. Ac Belg. 1906. 
369.) 

Insol. in benzomtrile. (Naumann, B. 1914, 
47. 1370.) 

Insol in ethyl acetate. (Naumann, B. 
1904, 37. 3602.) 

+ff 2 0 SI sol in cold, and only verv 
slowly sol. in hot I1A (Vortmann, B 16. 

+4H5O. (Frohde, Arch. Pharm. (2) 127. 
92.) 

-t-6HjO (Mangnao.) 


33 045 
36 21 
39 35 


42 26 
45 80 
48 85 


(Koppel, Z. phys. Ch. 1905, 62. 3'95 ) 

(Tilden, 


n boiling CoSCh+Aq 


Cobaltic sulphate, Co 2 (S0 4 ) s +18H 2 0. 

Sol. in H 2 0 with immediate deoomp. and 
-deration of O. Sol. indil H 2 S04-j-Aqwith- 
out immediate decomp Sol. in cono, HNOj, 
H 2 SC>4, or HC 2 H 3 0 2 +Aq (Marshall, Chem. 
Soc. 69. 760.) 

Cobaltous cupric sulphate, 2C0SO4, C11SO4+ 
21H 2 0. 

Easily sol. in H 2 0. (v. Hauer, Pogg, 126. 
637) 

+86HA (Liebig.) 

2CoS04, 2 CuS 04,TH 2 S04. (fitard.) 

Cobaltous cupnc magnesium potassium zinc 
sulphate, C0SO4, CuS0 4 , MgSCh, 
4K^S0 4 , ZnS0,+24H 2 0 (?). 

Sol. m H 2 0. (Vohl.) 


1 +12H 2 0 (?). 

Sol. in HA (Vohl.) 

Does not exist. (Aston and Pickering, 
Chem. Soc. 49. 123 ) 


1 pt. is sol. in 305.16 pts. H 2 0 at 12°. Sol. 
in HNOs with decomp. Insol. m HC 1 . 
(Curtms, J. pr. 1894, (2) 60. 331.) 

Cobaltous iron (ferrous) potassium sulphate, 
C0SO4, Fe 2 S0 4 , 2 K s S04+12H 2 0. 

Sol. in HA (Vohl, A 94. 57.) 

2C0SO4, 2FeSC>4, H 2 S0 4 . (fitard.) 

Cobaltous magnesium sulphate, 3C0SO4, 
MgS04+28H 2 0. 

Easily sol. in HA (Wmkelblech.) 
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Cobaltous magnesium potassium sulphate, 
C0SO4, MgS0 4 , K 2 S0 4 +12H 2 O. 

Sol. in H 2 0. (Yohl, A. 94, 67.) 

Does not exist. (Aston and Piokermg, 
Chem. Soc. 49. 123.) 

Cobaltous manganous potassium sulphate, 
C0SO4, MnSO„ 2KjSO<+12HsO. 

Sol. m H 2 0. (Vohl, A. 94. 67 ) 

Cobaltous nickel potassium sulphate, C0SO4, 
N1SO4, 2K 2 S0 4 +12H a 0. 

Sol. in H2O. (Vohl, A. 94. 67.) 

Does not exist. (Thomson, Rep. Brit. 
Assn. Adv. Sm. 1877. 209.) 

Cobaltous potassium sulphate, C0SO4, K 2 S0 4 

Less sol. in H 2 0 than C0SO4. 

100 pts. H 2 0 dissolve at. 

0° 12° 15° 20° 26° 

19.1 30 32.5 39.4 45 3 pts. anhydrous salt, 

30° 35° 40° 49° 

51.9 55.4 64.6 81.3 pts. anhydrous salt. 

(Tobler, A. 96. 126 ) 

100 pts saturated solution contain at: 

20° 40° 60° 80° 

14 19.5 24.4 31.8 pts. anhydrous salt 

(v. Hauer, J pr. 74. 433.) 

1 1. H 2 0 dissolves 128.8 g. anhydrous 
salt at 25°. (Locke, Am Ch J 1902,27.459.) 

Cobaltic potassium sulphate, K 2 Co a (S04)4+ 
24H 2 0. 

Sol in H 2 0 with decomp. (Marshall, 
Chem. Soo 59. 760.) 

Cobaltous potassium zinc sulphate, C0SO4, 
2HSO4, ZnS0 4 +12H 2 0. 

Sol. in I-I 2 0 (Vohl, A. 94. 57.) 

Cobaltous rubidium sulphate, C0SO4, Rb 2 S0 4 
+6H 2 0. 

Sol. in H 2 0. (Tutton.) 

1 1. H 2 0 dissolves 92.8 g. anhydrous salt 
at 25°. (Locke, Am Ch. J. 1902, 27. 459.) 

Cobaltic rubidium sulphate, Rb 2 Co 2 (SC>4) 2 + 
24H a O. 

Deeomp. by H 2 0. Sol. in dil. HC1 and 
H 2 S0 4 Decomp, by cone. HC1 or HjSCL. 
(Howe and O’Neal, J. Am. Chem. Soc. 1898, 
20. 762.) 

Melts in crystal H 2 0 at 47°. (Locke, Am. 
Ch. J. 1901, 26. 183.) 

Cobaltous sodium sulphate, CoNa 2 (S0 4 ) 2 + 
4H 2 0. 


Solubility of CoNa 8 (S04) 2 , 4H 2 0 in H 3 0 at t°. 
100 g. H 2 0 dissolve grams C0SO4 and 
grams Na 2 S0 4 . „ 

t° g CoSOi g NasSO* 

20 26 65 24.91 

25 25 365 23.325 

30 23 13 21.61 

35 22.56 20 85 

40 20 975 20 055 ’ 

(Koppel, Z. phys, Ch 1905, 62. 397.) 

Solubility of CoNa 2 (S0 4 ) 2 , 4HO+C0SO4, 
7H 2 0 m H 2 0 at t°. 100 g. H 2 0 dissolve 
grams C0SO4 and grams Na 2 SC>4 

t0 C0SO4 NaiSOt *° CoSO t Na,SO» 

18 5 28 61 23 82 30 32 605 18 17 

20 29 42 23 015 35 34 065 15.61 

26 30 73 20.575 | 40 35 01 13.716 

(Koppel, Z phys. Ch 1905, 62. 397.) 


Solubility of CoNa.(SO«)*, 4H 2 0+NaS04, 
10H 2 O m H 2 0 at t°. 100 g H 2 0 dissolve 
grams C0SO4 and grams Na 2 S04 


t° 

B C0SO4 

s . NaiSO) 

18 5 

25 50 

25 65 

20 

23.18 

27 26 

25 

16.07 

35 18 

30 

9 20 

43.74 


(Koppel.) 


Solubility of 

CoNa 2 (SC>4). 

4H 2 0+Na 2 S0 4 

(anhydrous) m HjO at t 

° 100 g. HjO 

dissolve grams CoS0 4 and 

grams Na 2 S0 4 . 

t° 

g C0SO4 

g Na2SO< 

35 

7 204 

50 79 

40 

7 456 

50 095 


(Koppel.) 


See also CoS04+Na 2 S04 under C0SO4. 

Cobaltous zinc sulphate. 

Efflorescent. Decomp, on air. (Link, 
CreU. Ann. 1790, 1. 32.) 

Cobaltons sulphate ammonia, C0SO4, 6NH t . 

Sol. in H a O with separation of ppt. (Rose, 
Pogg. 20. 162.) Very easily sol. in NH4OH+ 
Aq. (Fremy.) 

Decomp, by alcohol 

Cobaltous sulphate hydrazine, CoS04, 3 NjH 4, 
Insol. in H 2 0. Decomp, by boiling with 
H 2 0. Very sol. in dil. acids and NLL+Aq. 
(Franzen, Z. anorg. 1908, 60. 272.) 
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Cobaltous sulphate hydroxylamine, C0SO4, 
NH 2 0H+2H 2 0. 

Insol. in cold; so loin hot H 2 0 with decomp. 
(Feldt, B. 1894, 27. 403.) 

Columbium sulphate. 

Sol. in H a O. (Blomatrand.) 

Cuprous sulphate, Cu 2 S0 4 
Decomp by H 2 0 Sol. in cone. HCI, m 
ammonia and si sol, in glacial acetic acid. 
(Recoura, C R. 1909, 148. 1107 ) 


Cupric sulphate, basic, lOCuO, SO«. 

(Pickering, Chem. Soo. 1907, 01. 1984.) 

8CuO, SO s +12H a O. Ppt. (Kane, A. ch. 
72. 269.) 

SGuO, SO3+6H2O Ppt. (Smith, Phil 
Mag. J. 23. 190.) 

4CuO, S0 2 +3H 2 0. Insol in H a O. (Rou- 
cher, J. Pharm, (3) 37. 60.) 

Min, Brochaniiie. Sol. in acids and 
NH 4 OH+Aq. 

+3h;H 2 0, Insol. in H 2 0 Easdy sol. in 
dil. acids, even HC 2 H a 0 2 -f-Aq. SI. sol m 
CuSO*-j-Aq. Insol in NaC a H 8 0 a +Aq. (Cas- 
selmann, Z. anal 4. 24.) 

+4HjO. Insol in H 2 0 (Proust.) Sol. 
in (NH 4 ) 2 SC>4+Aq, and more easily m NH 4 C1, 
andNH<N0 3 +Aq (Lea.) 

1 1 cold H 2 0 dissolves 0.017 g. (Picketing, 
C. N. 1883, 47. 182 ) 

+5H 2 0. Min, Langite 

+16H 2 0. (AndrA C. R. 100. 1138.) 

7CuO, 2SO3+5II2O (Remdel, J. pr. 100. 

+0H 2 O. Wholly insol m cold or hot H 2 0. 
(Habermann, M Ch, 6. 432.) 

+7H a O. Insol, m H a 0; easdy sol. in acids. 
Insol. in boiling CuSCL+Aq (Remdel.) 

3CuO, S0 8 +1)4H 2 0, Insol. in H 2 0; easily 
sol. in acids. (Stemmann, B 16. 1412.) 

+2H 2 0. Insol. in H a O; sol. in dd. H 2 S0 4 4- 
Aq. (Shenstone. .Chem. Soo. 47. 375.) 

-f 234H 2 0. (Remdel, J. pr. 102. 204.) 

+4H 2 0. Insol. in H a O. (Grimbert and 
Barr A J. Pharm. (6) 21. 414.) 

5CuO, 2SO s +3H a O. (Wibel, Dissert. 
1864.) 

HCuO, 4SO3+8H2O. (Clowes, C. N 
1898. 78. 165.) 

8CuO, 3SO s +10H a O. (Marohlewski and 
Saclis, Z. anorg. 1892, 1. 405.) 

7CuO, 3S0 8 +12H 2 0. (Etard, C. R. 1887, 
104. 1615.) 

5CuO, 2SO a +5H a O. (Sabatier, Gm K 
6. 1, 839.) 

6H 2 0. Min. Amimite. (Weisbach, J. B. 
1886. 2253.) 

2CuO, SO a . Decomp, by cold H a O into 
‘CuSOa and 4CuO, SO a . (Roucher.) 

Insol. in H 2 0. Deoomp. by hot H a O, 
.Sol. in dd. aoids. (Pozzi-Escot, Bull. Soc. 
1913 (4) 13. 816.) 

According to Pickering (C. N. 47. 181) only 


3CuO, S0,+2J4H 2 0 and 4CuO, SO s +4H a O 
are true chemical compounds. 

There is at 25° no definite basic sulphate of 
copper, all the basic sulphates being solid 
solutions The solutions in contact with 
these basic sulphates contam SOa and CuO 
m equivalent quantities and are all si. acid 
m reaction. (Bell, J. phys Chem. 1908, 12. 
179.) 


Cupric sulphate, CuS0 4 . 

Anhydious. Absorbs H a O from the air. 
Combines with, and dissolves in H 2 0 with 
great evolution of heat 

+H a O Permanent Sol. in H a O (Etard, 
C R 87. 602 ) 

+2H a O (?) (Stoier’s Diet.) 

+3H a O (Etard, C B 104 1614.) 

Does not exist. (Cross, C N 49. 220 ) 

See Foote, p. 905 

+5H a O. Superficially efflorescent in dry 


Sol m leas than 4 pts HsO at ord. tomp , and much 
oro sol m lioih — " ™ ' 

100 pta HsO _ 

15°. aacl solution , 

Krafft, A oh (3) 41. 478 


cold, and 2 & or ra (Sohubarth ) 
' ’ ■ 35 103 pta. CuSOi+5HsO at 

.1 1859 (Miohel anti 


it CuSOi+SHsO diaa 


Sol at 17 6 in 2 412 ptb HaO (Kareten ) 

100 pts. H a O dissolve at. 

9° 10° 20° 30° 

31.61 36.95 42.31 48.81 pts. CuS04+5H 2 0, 


118.03 156 44 203 32 pts. CuS04+5H a 0. 

(Poggiale, A. ch. (3) 8. 463.) 


100 pts. H a O dissolve at' 

0° 20° 35° 54° 

17 24 3 28.6 36.1 pts. anhydrous CuSCh. 
(Tobler, A, 96. 193.) 

100 pts. CuSOi+Aq sat. at 11-14° contam 
16.23 pts. anhydrous CuS0 4 (v Hauer, J. 
pr 103. 114 ) 

100 pts H a O dissolve 15.107 pts. CuS0 4 at 
0°. (Pfaff, A. 99. 224.) 
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100 pts. H»0 dissolve pts CuSO< at t°. 


(Diaoon, J. B 1866. 61 ) 


100 pts H 2 0 dissolve pts CuSO.i at t° 


14 15 
17 50 
20 53 
24 34 


54 53 
64 35 
75 22 


If solubility S=pts anhydrous C11SO4 m 
100 pts solution, S>= 11.6+0 26141 from —2° 
to 55°, S=26.5 +0.3700t from 55° to 105°; 
S = 45.0 - 0 0293t fi om 103° to 1 90°, (Etard, 
C R. 104. 1614 ) 

Solubility decreases above 120°, owing to 
formation of basic salt (Tilden and Shen- 
stone, Phil. Trans 1884. 23 ) 

100 ccm. H 2 () dissolve 14 92 g CuSOi at 0°. 
(Engel, C. R. 102. 113.) 

100 com H a O dissolve 22 2S-22.30 g. CuSOi 
at 20°. (Tievor, Z. phys Cb 7. 468 ) 


Sat CuSOj+Aq contains % CuSOi at t° 


Solubility in 100 pts II 2 0 at t°. 


(Mulder, Scheik. Verhandel. 1864. 79 ) 


12 1 
14 1 
14 5 

16 9 

17 2 
17 4 
21 3 
21 8 


29 1 

30 0 

31 6 


(fitard, A. ch. 1894, (7) 2. 554 ) 


Solubility in H a O at t‘ 


19 25 

20 78 

22 29 (by interpolation) 


(Cohen, Z phys. Ch. 1907, 60. 713.) 


1.399 mol. are sol. in 1 1 H s O at 25 . 
(Herz, Z. anorg. 1910, 67. 366 ) 

100 g CuSCL+Aq sat. at 30° contain 20.32 
anhyd. C11SO4. (Schreinemakers, Z. phys. 
Ch 1910, 71. 110 ) 

+7H 2 6. (Boisbaudran, C. R. 66. 1249.) 
+6H 2 0 (Boisbaudran, C. R. 66. 487.) 
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[.0063 
1.0126 
l 0190 
L . 0254 
1.0319 
1 . 0384 
L.0450 
L 0516 
L , 0582 


1.0716 
1.0785 
1 0854 
1 0923 


L 1427 
l 1501 
l 1585 


Sp. gr. of CuS0 4 +Aq at room temp. 


6 79 
12 67 
17.49 


1.055 
1.1151 
1 1635 


(Wagner, W. Ann 1883, 18. 265.) 
Sp. gr. of CuS0 4 +Aq at 26°. 


(Schiff, calculated by Gerlaeh, Z anal. 8 . 288 ) 

Sp. gr of CuS0 4 +Aq at 23.9°. a=no of l A 
mols in grms dissolved in 1000 grms 
HjO, b = sp gr if a is CuSO<=5H a O (V 2 
mol wt. = 125); c=sp gr if a is CuS0 4 
(J'a mol wt =80) 


(Wagner, Z. phys. Cb 1890, 5. 38.) 


1 076 
1 142 
1 200 


(Favre and Valson, C R 79. £ 


Sp. gr of CuS0 4 +Aq at 15° 
% = % CuS0 4 +5H 2 0 


100.5° 
101 0 

101 5 

102 0 


48 0 
56 2 
63 0 


% 


% 

, Sp gr 

5 

1.0335 j 

20 

1 1443 

10 

1 0088 

25 

1 1848 

15 

1 1060 

mother 

liquor 

1 185 


(Gerlaeh, Dmgl 181. 131 .) 
Sp. gr. of CuS0 4 -)-Aq at 18°. 


(Gerlaeh, Z. anal 26. 434.) 


Sat CuS0 4 +Aq boils at 102 2°, and con- 
tains 81 8 pts CuS0 4 to 100 pts HaO. 
(Griffiths ) 

Crust forms at 102,3°, and solution contams 
60 3 pts. CuS0 4 to 100 pts. HaO; highest temp. 
— , vec ) i 104.8° (Gerlaeh, Z, anal 26. 426.) 
— 1. in HCl-f Aq, causing a reduction of 
temperature of about 17°. 

very si sol. in cone. H 2 S0 4 . (Schulz.) 


Solubility in H 2 S0 4 +Aq at 0°. 


(Kohlrausch, W. Ann 1879. 1 ) 


11 9315 
9.8159 
7 5474 


7 16 
15 20 

26 57 

27 57 


14 86 

14 29 

15 65 


(Charpy, A. ch (6) 29. 26.) 


1, C R. 1887, 104. 607 ) 
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Solubility in H 2 S0 4 +Aq at 25°. 


Solubility of CuS0 4 in CuCl 2 +Aq at 30°. 


1 2142 
1 2248 
1 2593 
1.2934 
1.4061 
1.4256 

1.4249 
1 4516 
1 4915 
1 5124 


1 8 


0 109 
0 105 
0.15 
0 07 


28 75 
39 74 
41 29 

41 04 
43 63 
47 82 
49.07 
51 46 
53 51 
62.14 


% CuCls % CuSO< 


GuSO,, 5H s O 


Solubility of CuS0 4 in LiCl+Aq at 25°. 
Solid phase, CuS0 4 , 5H a O. 

(G. mols. per 1. of solution ) 


These results show that the hydrates of 
CuS0 4 which are stable at 25° are CuS0 4 + 
5H 2 0,+3H 2 0 and+H 2 0 
(Bell and Taber. J. phys. Chem 1908, 12. 
175.) 


1 257 
1.176 
1.067 


(Herz, Z. anorg. 1910, 67. 366.) 


Solubility in HsSCL+Aq at 26° 


Solution, contains 


18 47 
12 62 
5 92 


2 84 
2 70 
2 19 
2 11 
2.15 
0 95 
0 17 
0 15 
0 19 
0 44 
0 42 
0 40 
0.19 


11 14 
25 53 

36.77 
42.15 
47 66 
49 00 
49.20 

49 29 

50 23 

54.78 
55 84 
55 60 


CuS0 4 +5H 2 0 and 
GuS0 4 +3H 2 0 

CuS0 4 +3H 2 0 
CuS 0 4 +3H 2 0 and 
CuS0 4 +H 2 0 

CuS0 4 +H 2 0 

CuS 0 4 +H 2 0 and 
CuS0 4 


These results show that the hydrates of 
CuS0 4 which are stable at 25° are CuS0 4 + 
5H 2 0,+3H 2 0 and+H 2 0 
(Foote, J Am. Chem. Soc 1915, 87. 290 ) 


SI. sol. in sat. NH 4 C1+Aq, with separation 
of a double sulphate. 


Solubility of CuS0 4 in KCl+Aq at 25°. 
Solid phase, CuS0 4 -f 5H 2 0. 

(G. mols. per 1. of solution ) 


KCI 


0.56 
1.17 
2 34 


CuS0 4 


(Herz ) 


' Solubility of CuS0 4 in NaCl+Aq at 25°. 
Solid phase, CuS0 4 +5H 2 0. 

(G. mols per 1. of solution ) 


NaCl 


0 

0 36 

1 32 

2 53 


1.404 

1.426 

1.507 


(Herz.) 


Solubility of CuS0 4 in RbCl+Aq at 26°, 
containing 1.094 g. mols. per l. = 1.568 g. 
mols. (Herz.) 

Slowly sol. in sat. KN0 8 +Aq, with sep- 
[ aration of a double sulphate. 

Very slowly sol. in sat. NaNOs+Aq, with 
separation of a double sulphate. (Karsten, 
| Berl. Abhandl. 1840. 10.) 
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Solubility of CuSO., m (NH 4 ) 2 SO,+Aq at 0°. 


solution* 


g p 2 r 10(1 ec 
solution 

8p. K. 

1 

w 

f 

1 

W 

1 

0 

3.61 

4 63 

4 90 

14.79 

16.09 

8 38 

7 26 

1 144 

1 190 

1 108 

1 099 

5 59 

7 51 
12.31 
20.65 

5 13 

2 95 
0.94 

0 80 

1 081 

1 071 

1 082 

1 116 


CEngel, C. R. 1886, 102. 114 ) 
See also under (NH 4 ) 2 S0 4 . 


Solubility of CuSO, in Li s SO,+Aq at 30°. 


Composit: 

ion of tho 

Solid phase 

% CuSO?' 

% bv Pt 
LisSOi 

20.32 

0 

CuS0 4 , 5H 2 0 

17 50 

3 54 


16 10 

6 08 


13 55 

11 94 


12 14 

15 72 I 


11 04 

17 92 


10.05 

20 55 

CuS0 4 , 5H 2 0+Li 2 S04, B 2 0 

10 08 

20 51 


10 07 

20 49 


6 41 

22 23 

Li 2 S0 4/( H 2 0 

3 39 

23,59 

0 

25 24 



(Schreinemakers, Z phvs. Ch 1909, 66. 692 ) 
Sol. m CuClj, (NH,) 2 S04, NH*C1+Aq at 
30°. (Schreinemakers, Z. phya, Ch. 1909, 69. 
665.) 

Sol. in (NH4> 2 SO<, LLSOi+Aq. at 30°. 
(Schreinemakers, Z. phys Ch. 1909, 66. 694.) 

100 pts. sat. solution of CuSO, and EeSO, 
contain 17.43 pts. of the salts at 11-14. 
(v. Hauer, J. pr. i08. 114.) 

100 pts PRO dissolye 10.85 pts CuSO,, 
17.47 pts. MgSO,, and 5.78 pts. NasSO, at 0°. 
(Dincon.) 

100 pts. HjO dissolve 7.169 pts. CuSO,, 
21.319^pts. MgSO,, and 6,830 pts. NajS0 4 at 

Slowly and si. sol, in sat. MgSO,+Aq. 
(Karsten.) 


Solubility of CuS0 4 in H 2 0 in piesence of 
MgS0 4 . 100 pts HjO dissolve— 

No 

CuSOi 

MgSOi 

No, 

CuSOt 

MeSOi 

1 

0 

26 37 

5 

12 03 

16 67 

2 

2 64 

25 91 

6 

13 61 

8.64 

3 

4 

4 75 
9.01 

25 30 
23 54 

7 

14.99 

0 

Ini 
amt. : 

, 2, and 3, MgSO, was in excess and given 
CuSO, added; in 4, both CuSO, and 


MgSO, were in excess; m 5, 6, and 7, CuS0 4 
was m excess (Diacon, l e) 

1O0 pts sat solution of CuSO, and MgSO, 
contain 28 58 pts of the salts at 11-14° 
(i Ii.UK'i, J pr 103. 114 ) 

100 pts sat. solution'of CuSO, and MnSO, 
contam 37.90 pts. of the salts at 11-14.° 
(v. Hauer) 


Solubility of CUSO4+M11SO4 in H 2 0 at 25°. 


19 76 
13 65 
11 61 


9.39 
6 47 
3 01 


(Stortenbecker, Z phys Ch. 1900, 34. 112 ) 


100 pts. sat. solution of CuS0 4 and N18O4 
contam 31.03 pts. of the salts at 11-14° 
(v. Hauer.) 


Solubility of CuSO,+NiSO, in H 2 0. 



More easily sol m sat. K 2 S0 4 +Aq than in 
Na 2 SO, or MgSO,4-Aq, forming a double 
sulphate, whioh separates out. (Karsten.) 

K 2 SO, and CuSO, mutually displace each 
other in saturated solutions. (Rtidorff, Pogg. 
148 . 555 ) 

When K 2 SO, and CuSO,, both in excess, 
are dissolved in H 2 0, a maximum of solubility 
of 16 61 pts. of the two salts in 100 pts. H 2 0 
at 26° is reached in 30 minutes, after whioh 
the solubility decreases. This result is ob- 
tained either by treating exoess of the two 
salts with H 2 0 at 25°, or cooling solutions 
of the two salts sat. at higher temp, to 25°. 
The salts are in the proportion of 5.2 pts. 
K 2 SO, to 10.4 pts, CuSO,. If present in the 
same proportion as m their saturated solu- 
tions, 5.41 pts. K 2 SO, to 10.13 pts. CuSO, 
would be required. 
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If sat. solution of one salt is added to sat. 
solution of the other, K 2 Cu(S 04 )j+ 6H s 0 | 
separates, .as it is less sol. than either simple 
salt, until a state of equilibrium is reached, 
after which there is no separation, contrary to 
Rtidorff (see above) (Trevor, Z. phys. 
Ch. 7. 480.) 

CuSOi+NajSOi. 

Solubility of CuSCL in presence of Na^lO* 
at 0° 100 pts H a O dissolve — 


Solubility of C11SO4+Z11SO4 in Il s O at 25°. 


15 84 
15 33 
14 99 


and NaaSCL were m excess; in 6, 6, and 7, 
CuS0 4 was m excess and Na 2 SO< added. 
(Diacon, J. B. 1866. 61 ) 

100 pts. H 2 0 dissolve 8.038 pts CuS0 4 and 
6.31 pts. Na 2 S0 4 at 0° (Pfaff, A. 99. 224.) 

100 pts. H a O dissolve 20 7 pts. CuS0 4 ana 
15.9 pts. Na 2 S0 4 at 15°. (Rtidorff, B. 6. 484.) 

Solubility of CuS04+Na 2 S04 
1 Solid phase, 3 mol. CuS0 4 +l mol. 
NasSCL. 

2. Solid phase, 1 mol CuSCL+l mol. 
Na 2 S0 4 

3 Solid phase, 1 mol CuS0 4 +3 mol. 
Na a S0 4 . 


(G. m 100 g. H a O.) 


1 

2 


CuSOi 

NaiSCU 

CuBOi 

NaiSO, 

CuSOi 

NaaSCU 

10 

15 

30 

50 

19.75 
20 69 
22.03 
32.37 

12.49 
15.88 
16 36 
1175 

19.70 
20.75 
21 00 
31.45 

12.50 
15.90 
20.14 
13 41 

19 69 
20.70 
15 28 
28.76 

12.55 

15.92 

22.70 

15.25 

(Massol and Maldes, C. R. 1901, 133. 287.) 


Solubility of C11SO4, 5H 2 0+Na 2 SO ( , 10H 3 O. 


13.40 

14.83 

15.00 


(Koppel, Z. phys. Ch. 1903, 42. 8.) 

See also under CuIS^SO^+OHjO. 
CuS0 4 +ZnS0 4 . 

Very slowly sol in sat. ZnSCh+Aq, form- 
ing a double salt which separates. (Karsten.) 

100 pts. sat. solution of C11SO4 and ZnS0 4 
contain 32 70 pts. of the salts at 11-14°. 
(v. Hauer.) 


2 08 
3 60 
5 01 


0 32 
0 51 

0 30 
0 00 

1 19 
0 51 
0 267 
0 00 


(Stortenbecker, Z phys. Ch 1897, 22. 62 ) 

Insol. m liquid NH3. (Franklin, Am. Ch. 
J. 1898, 20. 827.) 

Insol. in liquid CO2. (Buchner, Z. phys. 
Ch. 1906, 54. 674.) 

100 pts of a sat. solution in 40% alcohol 
contains 0.25pt. CuS0 4 +5H20; 20% alcohol, 
3 1 pts.; 10% alcohol, 13 3 pts. (Sohiff, A, 
118. 362.) 

Anhydrous CuS0 4 is sol. m absolute 
methyl alcohol, but insol. in absolute ethyl 
alcohol. CuS 04 +.tH 2 0 is insol. in methyl 
or ethyl alcohol. (Klepl, J pr. (2) 26. 526.) 
100 pts. absolute methyl alcohol dissolve 

I. 05 pts anhydious C11SO4 at 18°. 

100 pts. absolute methyl alcohol dissolve 
15 6 pts CUSO4+6H5O at 18°, 100 pts. 
93.5% methyl alcohol dissolve 0 93 pt. 
C11SO4+5H2O at 18°; 100 pts. 50% methyl 
alcohol dissolve 0.4 pt CUSO4+5H2O at 
18°; 100 pts. absolute methyl alcohol dis- 
solve 13.4 pts. CUSO4+5H2O at 3°, 

100 pts. absolute ethyl aloohol dissolve 1.1 
pts C11SO4+6H2O at 3°. (de Bruyn, Z. 
phys. Ch. 10. 786 ) 

Methyl aloohol dissolves 11.5% CuS0 4 4- 
6H2O at 0°. (Auger, C. R. 1906, 142. 1272.) 

Glacial acetic acid precipitates CuS0 4 com- 
pletely from CuS0 4 +Aq. 

100 g. 95% formic acid dissolve 0.05 g. 
CuS 04+5H 2 0 at 18 6°. (Aschan, Ch. Ztg 
1913, 37. 1117.) 

Sol in glycerine (Pelouze), picoline (Unver- 
dorben) 

100 g. glycerine dissolve 36.3 g CuS0 4 + 
5H a O at 15-16°. (Ossendowski, Pharm J. 
1907, 79. 575 ) 

100 g glycerine dissolve 30.0 g. C11SO4 at 
15.6°. 

100 g. solution of CuS0 4 in glycol oontain 
7 6 g. at 14.6° (de Coninck, Bull. Ac. Belg. 
1905. 257.) 

Anhydrous CuS0 4 is insol. in acetone. 
(Krug and M’Elroy, J Anal. Ch. 6. 184.) 
Insol. in acetone. (Eidmann, C. C. 1899, 

II. 1014); methyl acetate. (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1910, 43. 314); benzonitrile. (Naumann, 
B. 1914, 47. 1370.) 

Mm. Chalcanthite. 
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Cupric^lucinum sulphate, CuSOi, 4GlSOi+ 

Sol. in H„0. (Klatzo, LB. 1868. 205.) 
Does not exist. (Harignac, A. ch. (4) 30. 


9CuSOi, GlSO 4 +50H 2 O, As above. 
Does not exist. (Marignac, l. c .) 


Cupric manganous sulphate, 5CuS0 4 , 
2MnS0 4 +35H 2 0. 

Sol. m H 2 0 (Sehauffele, J B 1852. 340.) 
2CuS0 4 , 3MnS0 4 +25H 2 0. As above (S.) 
CuS0 4 , MnS0 4 +H 2 0 (Etard, C R 87. 
602.) 


Cupric hydrazine sulphate, CuHa(S0 4 ) 2 , 
2N 2 H 4 . 

1" pt. is sol. in 1148 pts. H a O at 10°. 
Decomp, by acids. 

Sol. in INHDH+Aq with decomp. (Cur- 
tins, J. pr. 1894, (2) 60. 331.) 

Cupnc iron (ferrous) sulphate, CuS0 4 , FeS0 4 . 

, C. R 87. 002.) 

,0. Sol in H 2 0. (v 

Hauer.) 

CuSQt, 3FeS0 4 -f28H 2 0. 100 pts, H 2 0 dis- 
solve 75 pts, salt at 7° (Lefort ) 

4CuS0 4 , FeS0 4 + 34HjO. 100 ptB, H 2 0 at 
15 5° dissolve 75 91 pts. (Thomson ) 

Cupric iron (ferric) sulphate, CuS0 4 , Fe 2 (S0 4 ) 3 
+24H s O. 

Sol, in HsO. (Bastick.) 


Insol. in H a O. (Etard 
+2H a O. (Etard) 


Cupric manganous potassium sulphate, 
CuS0 4 , MnS0 4 , 2KaSO<+12HaO. 
Sol. in H 2 0. (Vohl ) 


Cupric nickel sulphate, CuS0 4 , NiS0 4 +3H 2 0. 
(Etard, C. R 87. 602.) 

CuS0 4 , 2 NiS0 4 +21Hj 0 Sol. m H 2 0 
(v. Hauei.) 

+I8H2O Sol in H 2 0. (Boisbaudran, C. 
R. 66. 497 ) 

2CuS0 4 , 2 NiS0 4 , 3H 2 S0 4 , (Etard ) 


Cupric nickel potassium sulphate, CuS0 4 , 
NiS 0 4 , 2K 2 S0 4 +12HaO 
Sol m H 2 0 (Vohl.) 

Sol in 4 pts. H a O , msol, in alcohol (Bette ) 
4CuSOi, K,S0 4 +4H s 0. Very si sol in 
HjO 

HaO, 4CuO, 4S0 8 +4H20. Insol m HaO, 
but decomp, by boiling HaO into 3CuO, SOs 


Cupric iron (ferrous) potassium sulphate, 
CuS0 4 FeSOi, 2K 2 S0 4 +12Ha0. 

Sol, in H a O (Vohl ) 

Cupric lead sulphate, CuO, PbO, SOj+HaO. 

Min Ltnarile 

3CuO, 7PbO, 5SOj-f5HaO. Mm. Caledon- 
ile Sol. in HNOa+Aq. 


Cupric magnesium sulphate, CuS0 4 , MgS0 4 

Efflorescent. Sol. in H a O (Vohl, A 94. 
57.) 

+2H 2 0. (Ariot, 1834.) 

CuS0 4 , 2MgS0 4 +21HaO. Sol in HaO. (v. 
Hauer, Pogg. 126. 638.) 

CuS0 4 , 7MgS0 4 +56H 2 0. Sol in HaO. 
(Schiff, A. 107. 64 ) 


Cupric^ potassium sulphate, KaCu(S0 4 )a+ 

100 pts HaO dissolve (10 668 pts at 102 8° (Grif- 
fiths ) 

Much mors sol. in hot than cold HaO. (Pierre,) 
Easily sol in HaO. by billing, ds onmp into basic salt 
(Persoz, A oh (3) 26. 272 ) 

100 pts HaO dissolve 11.14 pts anhydrous 
salt at 25° (Trevor, Z phys. Ch, 7. 470 ) 

1 1. H 2 0 dissolves 116.9 g, anhydrous 
salt at 26°. (Locke, Am. Ch. J 1902, 27. 
459.) 

See also CuS0 4 +K a S0 4 . 

' Min. Cyanockroite. 


Cupric potassium zinc sulphate, CuS0 4l 
2KaS0 4 , ZnS0i+12H 2 0. 

Sol. in HaO. (Vohl.) 


Cupric magnesium manganous potassium 
sulphate, CuS0 4 , MgS0 4 , MnS0 4) 
3H2S0 4 +18H 2 0. 

Sol. in H 2 0. (Vohl.) 

Cupric magnesium potassium sulphate, 
CuS0 4 , MgS0 4 , 2K 2 S0 4 +6H 2 0, 

Sol. in HaO. (Vohl, A. 94. 57.) 

Does not exist. (Aston and Pickering, 
Chem. Soc. 49. 123.) 

Cupric magnesium potassium zinc sulphate, 
CuSOi, MgOi, 3KaS0 4 , ZnS0i+18H 2 0. 
Sol. in HaO. (Vohl.) 


Cupric rubidium sulphate, CuS0 4 , Rb 2 S0 4 + 
6H a O. 

Sol. in HaO. (Tutton.) 

1 1. HaO dissolves 102.8 g. anhydrous 
salt at 25°. (Locke, Am. Ch. J. 1902, 27. 
469) 


Cupric sodium sulphate, basic, Na 2 S0 4 , 
Cu(OH)a, 3CuS0 4 +2Ha0. 

Min. Nalrochaldte. 

SI sol. in H s O; easily sol. in aoids. (Pa- 
lache and Warren, Am. J. Sci, 1908, (4) 26. 
346.) 
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Cupric sodium 

2H a O 

Solubihty of' 1 

sulphate, C 11 SO 4 , Na 2 S0 4 + 

;he pure double salt CuS0 4 , 
Na 2 SO 4 +2H 2 0 

t° 

100 grams solution contain 


CuSO< grams 

Nn 2 SOi grama 

17.7 

14 34 

13 34 

19 5 

14 54 

12 90 

23 

14 36 

12 76 

30 

14.07 

12 37 

40 15 

13 73 

12 26 

(Koppel, ' 

l. phys. Ch 19*03, 42. 8 ) ! 

Solubility of th 

e mixture of CuSOn Na 2 S04-|- 

I 

I 2 0 and CuS0 3 

• 


100 g solution contain 1 


CuSO< grama 

NaaSCh grams 

17 7 

14 99 

13 48? 

19.5 

15 62 

12 06 


16 41 

11 35 

30 

17 97 

9 95 

40 15 

20 56 

8 00 


(Koppel.) 


Solubility of th 

,e mixture of CuS0 4l Na 2 S0 4 + 

2: 

H 2 0 and Na 2 SC 

>4 

t . 

j 100 g solution oontain 


CuSOi grama 

Na»S 04 grama 1 

18 

13 53 

13.844 

19 5 

11 847 

15 116 

20 

11 339 

16 697 


8 185 

18 723 

25 

6.284 

21 198 

26 

5 507 

22 44 

28 

3 746 

24 963 

28' 3 

3 601 


30 

2 607 

28 383 

30 2 

2 422 


32 2 

1 465 

32 442 

33 9 

1 475 

32 299 

35 3 

1.471 

32 072 

37.2 

1 494 

31 96 


(Koppel ) 


Solubility of 

C 11 SO 4 , Na 2 ‘ 

304+2H 2 0 in 

presence o 

f varying amor 

mts of Na 2 S0 4 . 

t° 

] 100 g. solution contain 


CuSO, grams 

NaaSO< grams . 

30 

5 38 

22 17 

30 

5 41 

21 92 

30 1 

3 69 

25 37 

40.15 

3 97 

23 90 

30 

1 57 

32 09 

(Koppel.) 


Copper sulphate and sodium sulphate unite 
to form a double* salt, CuS0 4 , Na 2 S0 4 + 
2HjO, which js stable in the presence of the 
solution above 16.7°. Il7 the presence of 
copper sulphate the solubility of Na 2 S0 4 -|- 
10H 2 0 is greater than that of the pure salt. 
(Koppel.) 


Cupnc thallous sulphate, CuS0 4 , TI2SO4+ 
6H„0. 

Decomp, by recrystalhsmg from HjO. 
(Willm, A. ch._(4) 6. 55.) 

1 1. H 2 0 dissolves 81 g. anhydrous salt 
at 25°. (Locke, Am. Ch. J. 1002, 27. 459.) - 

Cupric zinc sulphate, CuS0 4 , 3ZnS0 4 +28H 2 0 
Efflorescent. 100 pts. H s O dissolve 80 pts. 
salt at 8°. Sol. m all proportions m boiling 
H 2 0 (Lefort.) 

CuS0 4 , 2ZnS044-21H 2 0. (v. Hauer, 

Pogg. 125. 637.) 

CUSO 4 , ZnS 04 + 12 H 2 0 . (Boisbaudran.) 
2CuS0 4 , 2 Z 11 SO 4 , H 2 S0 4 . (fitard) 

Cuprous sulphate ammonia, Cu 2 S0 4 , 4NH 3 . 

Sol. in NH 4 OH+Aq, decomp by pure H a O. 
(Pdchard, C. R v 1903, 136. 504.) 

+H 2 0 Decomp by H 2 0. (Foerster and 
Blankenburg, B. 1906, 39. 4434.) 

Cupric sulphate ammonia, basic, C 11 SO 4 , 
3CuO, 2NH,+5H 2 0. 

Decomp by hot H 2 0. (Pickeimg, Ckem. 
Soc. 43. 336.) 

Cupric sulphate ammonia (Cuprammonium 
sulphate), CuS0 4 , NH 3 . 

Decomp, by H 2 0. (Kane.) 

Decomp, by H a O givmg a basic sulphate, 
(Bouzat, C. R 1902, 135. 635.) 

CuS0 4 , 2NH„ [CUSO4, 2NH 8 +3H 2 0. 
(Mendelejeff, B. 3. 422.)]. Decomp, by ex- 
cess of H 2 0 into — 

CuSC>4, 4NHs+H 2 0. Sol. in 1 5 pts. H 2 0, 
but decomp by much H a O. Insol. in aloo- 
hol Insol in cone. NEUOH+Aq. (Andrd, 

C. R 100. 1138.) 

Sol in small quantity of H 2 0; decomp, m 
dil. solution. (Bouzat ) 

100 g. H 2 0 dissolve 44.56 g. anhydrous 
comp, at 26°. (Pudschies, Dissert.) 

100 g H a O dissolve 18.05 g at 21-22°. 
(Horn and Taylor, Am. Ch. J. 1904, 32. 268.) 

C 11 SO 4 , 5NH>. Completely sol. in H 2 0. 
(Rose, Pogg. 20. 150.) 

Sol. in small amt. of H a O; decomp, in dil. 
solution. Insol in liquid NH 3 . (Bouzat, 

C. R. 1902, 136. 535.) 

Cuprous sulphate carbon monoxide, Cu 2 S04, 
2C0+&0. 

Very unstable. (Joannis, C. R. 1903, 136. 
615.) 
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Cupric sulphate zinc oxide, CuS0 4 , 2ZnO+ 
21H s O. 

(Laisen, Cli Z. Repert. 1896, 20. 317.) 
2CuS0 4 , 3ZnO-f 12H»0. (Mailhe, A eh 
1902, (7) 27. 109.) 

Didymium sulphate, basic, Di 2 0 3j S0 3 = 
(DiO)jSOi 

Insol m cold or boiling H,0. (Marignac ) 
Slowly sol. in hot dil. HC1 +Aq Easily sol. 

+8H 2 0. Precipitate (Hermann ). 
Composition is 2Di s O,, 3S0 3 +3H 2 0 l 
«, Di 2 (SO < )a+DiaO«Hfl. (Frenchs and Smith.) 
Composition is 5Di 2 0 3 , 3 S 03 +aH 2 0 

(Clove, B 11.910.) 


+8H2O. Less sol. m H 2 0 than anhydrous 
salt. 100 pts H 2 0 dissolve 30 pts. Er 2 (SO) 4 ) 3 
+8H 2 0 (=23 pts. Er 2 (S0 4 ) 3 ) at about 20°; 
at 100°, 100 pts. Er 2 (S0 4 ) 3 -|-8H 2 0 remain 
dissolved. Sat. solution deposits crystals 
when heated to 65°. (Hoglund ) 

100 g. of sat. solution of Er 2 (S0 4 ) 3 +8H 2 0 
at 25° m H 2 0 contains 11.94 g. anhyd. 
Er 2 (S0 4 ) 3 . (Wirth, Z. anorg. 1912, 76. 174.) 


Solubility ’of Ei a (S0 4 ) 3 +8H 2 0 m H 2 S0 4 at 
26°. 

N=equiv g H 2 SO in 1 1. of solvent. 

C = g oxide in 100 g of solution. 

C l = g anhyd. salt in 100 g of solution 


Didymium sulphate, Di 2 (S0 4 ) 3 . 

Anhydrous. By saturating cold H 2 0 and 
warming the solution, the following results 
were obtained — 100 pts H 2 0 dissolve at. 

12° 18° 26° 38° 60° 

43.1 25 8 20 6 13.0 11 0 pts. Di,(S0 4 ) 3 
+6H a O H a O dissolves this salt very 
slowly; 100 pts H,0 dissolve 13 pts Di 2 (S0 4 ) 3 
m 24 hours, and 16.4 pts m 2 days If 
solution is evap in vacuo until Di 2 (S0 4 ) 3 + 
8H 2 0 separates out, 34 pts. Di 2 (S0 4 ) 3 
remain dissolved m 100 pts. H 2 0 
+5HjO (Cleve.) 

+8H2O Solutions of this salt contam at 
19“ 40” 50° 100° 

11 7 8 8 6,5 1 . 6 pts. Di a (S0 4 )j. 

(Maiignae, A. oh. (3) 38. 170.) 


0 

0 1 
1 1 
2 16 


4 604 
4 615 
3 64 
3 04 


7 60 
7 018! 
6.00 
5 018 


4 32 
6 685 


9 68 
15 15 


2 00 
0 9115 
0 4439 
0 145 


3.301 
1 505 
0.733 
0 239 


(Wirth, Z anorg 1912, 76. 174 ) 


Insol. in methyl acetate. (Naumann, 
B. 1909, 42. 3790 ) 


Erbium potassium sulphate, Er 2 (S0 4 )s, 
3 KjS0 4 . 

Slowly sol. in H 2 0. (Hflglund.) 


+9H 2 0, (Zsoluesche, J. Pr 107. 75 ) 


Didymium potassium sulphate, K 2 S0 4 , 

Di 2 (S0 4 ) 3 +2H 2 0 
Sol in 63 pts H s O, Insol in sat. K 2 S0 4 + 
Aq. (Marignac.) 

3K 9 S0 4 , Di 2 (S0 4 )„ Sol. m 83 pts. H s O at 
18° Insol, m cold, si. sol m boding sat. 
K 2 S0 4 +Aq, 100 com. of which retain 55 mj£. 
Di 2 0 3 in solution; (Cleve.) 

4K 2 S0 4 , Di 8 (S0 4 )„ (Cleve.) 

9K a S0 4 , 2 Di 2 (S0 4 )„+3H 2 0 (Cleve ) 


Sol. in 200 pts. H 2 0 (Marignac), and still 
less in sat. Na 2 S0 4 +Aq, 100 ccm. of which 
dissolve only 70 mg Di 2 0 3 at ord. temp 
(Cleve ) 


Didymium thallous sulphate, (Di 2 S0 4 ) 3 , 
3T1 2 S0 4 . 

Ppt. 

Di 2 (S0 4 )„, T1 2 S0 4 +2H 2 0. Sol. in H a O. 
(Zschiesche, J. pr. 107. 98 ) 


Erbium sodium sulphate, Er 2 (S0 4 ) 3 , 5Na 2 S0 4 
+7H 3 0. 

Sol. m H 2 0. (Cleve.) 


Europium sulphate, Eu 2 (S0 4 ) s +8H s 0. 

Stable in the air. (Urbain and Locombe, 
C. R. 1904, 138. 628.) 

Gadolinium sulphate, Gd 2 (S0 4 ) 3 +8H 2 0. 


Solubihty m H 2 0 


d 2 (SO.)s i. 
ts HsO 


9 3-10 6° 
14 0° 

25 0° 


(Benedicks, Z. anorg 1899, 22. 409-410.) 


Erbium sulphate, Er a (S0 4 )«. 

Anhydrous. Easily and rapidly sol. in 
HaO. 100 pts. H 2 0 dissolve 43 pts. anhy- 
drous salt at 0°. 


100 g. sat solution of Gd(S0 4 ) 3 +8H 2 0 
at 26° in H 2 0 contain 2,981 g. anhyd. 
Gda(S0 4 ) 3 . (Wirth, Z. anorg. 1912, 76. 174.) 
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Solubility in H 2 S0 4 . Solid phase, Gd 2 (S0 4 ) 8 -|- 
8H 2 0 

N =eqmv. g H a S0 4 mil of solvent. 
C=g. oxide in 100 g. of solution 
Ci = g anhyd Gd 2 (S0 4 )j m 100 g of solu- 
tion 


N 

C 

Ci 

N 

C 

C. 

0 

1 793 

2 981 

2 16 

1 789 

2 974 

0 1 

1 98 

3 291 

6 175 

0 528 

0 8777 

0 505 

1 1 

2 365 
2 29 

3 931 

3 807 

12 6 

0 0521 

0 0867 


(Wirth ) 


Sol in sat. K 2 S0 4 +Aq. 


Solubility of GISOj in H 2 SQ 4 +Aq at 25° 


H,S 0 4 +Aq 
% IMO i 

tiling GISOi 


> Solid phase 

5 23 

9 61 

8 212 

8 429 
7.944 



18 70 

34 00 

6. 603 
5.631 


GISOi +6H 2 0 

40 35 

45 51 

50 63 

5.773 

5 438 



56 69 

63 24 

65 24 

73 64 

3 640 

2 244 

2 128 

2 185 


G1S0 4 +4H 2 0 „ 


Gadolinium potassium sulphate. Gd 2 (S0 4 ) 8 , 

KJ30«+2BM). 

100 grams sat. solution m IlySCU+Aq con- 
tains 0 87 — 0.77 grams Gd 2 0 8 . (Benedicks, 
Z. anorg 1900, 22. 410.) 


Gallium sulphate, Ga 2 (S0 4 ) 8 . 

Not deliquesoent, but very sol in HsO. 
Sol, in 60% aloohol; msol. in ether. (Bois- 
baudran.) 

Aqueous solution decomp mto basic salt 
by boiling, which redissolves, however, on 
cooling 


Gallium potassium sulphate, Ga 2 K 2 (S0 4 ) 4 -f 
24H 2 0. 

(Soret, Arch, bc, phys. nat. 1885, 14. 96.) 


Gallium rubidium sulphate, Rb 2 Ga 2 (S0 4 ) 4 
+24H 2 0. 

(Soret, Arch, sc. phys. nat. 1886, 14. 96 ) 


Glucinum stilphate, basic, 3G10, S0 8 -|-4H 2 0. 

Sol. in H s O, but decomp, by heating or 
dilution. (Berzelius.) 

2G10, S0 8 +3H 2 0 Sol. in H a O. 

9G10 SO s +14HsO (?) Precipitate. In- 
sol, m HjO. (Berzehus.) 

According to Debray, this salt when care- 
fully washed is GlOsHs. 


Glucinum sulphate, G1S0 4 . 

Anhydrous. 

Nearly insol m H 2 0, but slowly attaoked 
by cold, rapidlyby hot H 2 0, and is converted 
into GlS0 4 -f-4H 2 0 before dissolvmg. (Par- 
sons, Z. anorg. 1904, 42. 253.) 


Sp. gr. of GlS0 4 +Aq at 25°. 


Concentration of GISO4 1 
+Aq 

Sp gr. 

1 — normal 

1.0451 

1 h — • " 

1 0229 


1 0114 

i/i» — " 

1 0027 


(Wagner, Z. phys. Ch. 1890, 5. 35.) 


(Wirth, Z anorg 1913, 79. 359 ) 

See also under +2, 4, and 0H 2 O. 

' Insol. in liquid NH 8 . (Gore, Am. Ch. J., 
1898, 20. 828^ 

+H s O, (Levi-Malvano, Z. anorg 1906, 
,48. 447.) 


Solubility in H 2 0 at t°. 


G GISOi per 100 g, 


45.87 
49 42 
54 21 
59 88 


-HH 2 0. Very sol. in HsO. 

Sol. in its own weight of H 2 0 at 14°, and 
in .everyproportion of boiling HsO . Less sol. 
in dil. H 2 S0 4 +Aq than in water. (Debray, 
A. oh. (3) 44. 26.) 


Solubility in H 2 0 at t°. 



SI. sol. in dilute, insol in absolute alcohol. 
Can be completely pptd. from GlS0 4 -|-Aq 
byHCjHaOj. (Persoz.) 

Insol, in acetone. (Nanmann, B. 1904, 
37. 4329 ) 
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+6H a O 


Solubility in H 2 0 at t c 


K GISOi per 


HjO 


52 23 
60 67 
74 94 
81 87 


100 


Gold (auric) sulphate, Au 2 O a , 2S0 s +H 2 0, 
or Auryl hydrogen sulphate, (AuO)HS0 4 . 

Deliquescent Decomp, by H s 0. Sol. in 

„ HCl+Aq; not attacked by cone. HN0 3 + 

Aq. Sol. in 6 pts. cone. H 2 S0 4 . (Schott- 

lution lander ) 


34 32 
37 77 
42 85 
45 01 


Gold (auric) potassium sulphate, Au 2 (S0 4 ),, 
KjSOj. 

Not decomp, immediately by cold H 2 0. 
(Schottlander.) 


(Levi-Malvano.) 


100 g. of the aqueous solution contain at 
25°, 8 212 g. GlSCh. (Wiith, Z anorg. 1913, 
79. 358.) 


Hydrazine mercuric sulphate hydrazine, 
(NALSO*, 3HgSOi, 2N2H4. 

Inaol. in H 2 0. Sol. m HsO containing 
HC1. (Ferratim, Gazz. ch. it. 1912, 42. 
(1) 142.) 


3G1S0 4 , FeSO; 

(Klatzo.) 

Do not exist. (Mwignac, A ch. (4) 30. 
45.) 


Glucinum nickel sulphate, (Gl,Ni)S0 4 + 
4H 2 0, or 7H s O. 

(Klatzo, J. B. 1868. 205.) 

Does not exist. (Atterberg, Sv. V. A. F. 
1873, 4. 81.) 


Hydroxylamine uranyl sulphate, 

(NHaOH)j, H 28 O 4 , 2(U0 2 )S0 4 +5H 2 0. 


Indium sulphate, In 2 (S0 4 ) a . 



Indium hydrogen sulphate, InH(SO ( ) 2 + 
4HO. 

Very deliquescent. (Meyer.) 


Glucinum potassium sulphate, GISO4, K 2 S0 4 

SI. sol. in cold, slowly but more sol. in hot 
H 2 Q. (Debray.) 

+3H 2 0. (Klatzo.) 


doI. in H 2 0, but deoomp. by boiling. 
(Rossler, J.pr. (2) 7.14) 
(In0)' 3 K(S04) 2 +3H 2 0. Insol. in H 2 0. 
(Rbssler.) 


Glucinum potassium hydrogen sulphate, * 
G1H 3 (S04) 2 , 2K 2 S04+4H 2 0. 

Easily sol. in H 2 0. Partly decomp, by 
recrystalhsation. (Atterberg.) 

Glucinum sodium sulphate, 2GISO4, 3Na 2 S0 4 
+18H 2 0. 

Sol. in H 2 0. (Atterberg.) 


Glucinum zinc sulphate, 2GISO4, 3ZnS0 4 + 
35H 2 0. 

Sol. in H 2 0 (Klatzo, J. B. 1868. 205 ) 
Does not exist. (Atterberg.) 


44.28 pts. are sol. in 100 pts. H 2 0 at 15°. 
(Chabrifi, C. R 1901, 132. 473.) 

Melts in crystal H 2 0 at 42°. (Locke, 
Am. Ch. J. 1901, 26. 183 ) 


Indium sodium sulphate, InNa(SC>4) 2 +4H 2 0. 
Sol. m H 2 0. (Rossler, J pr. (2) 7. 14.) 


Iodine sulphate, I 2 (S04) 8 . 

Ppt. Decomp, by H s O. (Fichter, Z. 
anorg. 1915, 91. 140.) 


Gold (auroauric) sulphate, Au 2 (S0 4 ) 2 . 

Decomp by moist air. H a O, glacial aoeti 
acid, or HNOa+Aq (1.42 sp, gr.) Insol, ii 
cono, H1SO4. (Schottlander, A. 217. 376.) 


Iodyl sulphate, (I0) 2 (S04)!. 

Possible composition of Weber’s (B. 20. 
86) I 2 0 6 , 3SO». 
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Iridium sulphate. 

Sol. in H 2 0 or alcohol. (Berzelius.) 
Ir(S0 4 ) 2 .- Sol. in H 2 0. (Rimbach, Z 
anorg. 1907, 62. 409 ) 


Iridium potassium sulphate, Ir 2 (S0 4 )a, 
K 2 S0 4 +24H 2 0. 

Mpt. 102-103°. 

Easily sol. m H 2 0. (Marmo, Z. anorg. 
1904, 42. 220.) 

Ir 2 (SOi) 3 , 3K 2 SO,. Sol. m H 2 0 or dil 
H 2 S0 4 +Aq; nearly insol. in sat. K 2 S0 4 + 
Aq. (Boisbaudran, C. R. 96. 1406 ) 

Iridium rubidium sulphate, Ir 2 (S04)iRb 2 . 

Sol. in cold; very sol. in hot H 2 0. (Marmo, 
Gazz. oh. it 1903, 32, (2) 611.) 

Mpt. 108-109°. (Marino, Z. anorg. 1904, 
42. 219.) 

Iridium thallium sulphate, Ir 2 (S0 4 ) 5 , T1 2 S0 4 + 
24H 2 0. 

Very sol. m H 2 0. (Marino, Z. anorg. 
1904, 42. 222.) 

Iron (ferrous) sulphate, FeS0 4 . 

+H 2 0 

+2K 2 0 Not more sol, m H 2 0 than gyp- 
sum. (Mitscherlich ) 

+3H a O Sol. in H 2 0 (Kane ) 

+4H 2 0 Sepai ates fiom cone FeSO ( +Aq 
at 80° 

+7H 2 0 Efflorescent at 

1 pt FeS0 4 +7H a 0 dissolves in 1 6 pts cold, and 0 3 
pt boiling HiO 
1 pt FuS0 4 +7H a 0 dissolves 
10° 13° 25° 33° 40° OCP 84," 


When boiled with insufficient HiO for solutioi 
white hydiate is foribod which separates out Solubi 
increases up to 87.6°, and then diminishes, owing to 
above separation (Brnndos, Pogg 20 681 ) 

Sol in 2 pts cold, and 1 pt boiling II»0 (Fourcroy) , 
sol In 2 pt s cold HiO at 18 75° (Abl) ; sol in 6 pts H 2 0 
at moderate heat, and 0.76 pt at 100° (Bergmann ' 
100 pts HsO at 16.5° dissolve 45-60 pts (Ure’i 


100 pts FeSO,+Aq sat. at 11-14° contain 
17 02% FeS0 4 (v. Hauer, J pr 103. 114.) 

100 pts FeSOi+Aq sat at 15° contam 
37.2% FeS0 4 +7H 2 0; solution has sp. gr 
1.2232. (Schiff, A 118. 362.) 


Solubility in 100 pts H 2 0 at t°. 


68 1 
65 0 
64.9 
64.8 


64 2 
64 0 
63.7- 


62 7 
62.3 
61 9 


(Mulder, Scheik Verhandel 1864. 141 ) 


If solubility S=pts. anhydrous FeS0 4 m 
100 pts solution, S =13 5 +0 3788t from — 2° 
to +65°; S=375 constant from 65° to 98°, 
S =37.5—0 6685 1 from 98° to 156°. Practi- 
cally insol at 156°. (fitard, C. R. 106. 
740.) 

Sat. FeSCL+Aq contains at: 

— 1° +5° 24° 34° 52° 

13.0 15 1 22 7 26 3 32.5% FeSCh, 


60° 67° 77° 86° 


94° 


5 4 37 7 37.8 37.8 36 7% FeS0 4 , 


(fitard, A. eh. 1894, (7) 2. 553.) 


100 g H 2 0 dissolve 26 69 g. FeS0 4 at 25°. 
(Stortenbeclcer, Z phys. Ch. 1900, 34. 



974 


SULPHATE, IRON 


Solubility of FcSOi m H 2 0 at t°. 
100 g H a O dissolve g EeSCL 


t° 

G Fesqi 

t° 

G F0SO4 

0 00 

15 65 

52.00 

50 20 

10 00 

20 51 

54 03 

52 07 

15.25 

23 86 

60 01 

54 95 

20 13 

26 50 

65 00 

55 59 

25 02 

29 60 

68 02 

62 31 

30 03 

32 93 

70 04 

56 08 

r 35,07 

36 87 

77 00 

45 90 

40 05 

40 20 

80 41 

43 58 

45 18 

44 32 

85 02 

40 46 

^ 50 21 

48 60 

90 13 

37 27 


FeSOi+7HaO is stable from— 1 82° to 
+50 6°; FeSOi +4H2O fiom 56 6° to 64.4°, 
FeSO< +H 3 0 above this point 


Sol m hot HCl+Aq (Kane.) 

Somewhat sol. m cone H 2 SQ 4 , (Bussy and 
Lecann ) 


Solubility in HaSCL+Aq at 25°. 



100 g. of the 


HiHOi+Aq 

Normality 

solution 

contain 

Solid phase 

0 

22.84 



2.25 

6 685 

19 03 j 
13 40 


| FeSOi+7H„0 

10 2 

10 30 1 



12 46 

7 26 



15 15 

4 015 


■ FeS04+H 2 0 

19 84 

0 1522 ! 




(Wirth, Z anorg. 1913, 79. 364 ) 


(Fiaenckel, Z anorg 1907, 65. 228.) 

FeSOi+Aq sat. at 30° contains 24.9 g. 
FeS0 4 m 100 g. of solution. (Schreine- 
makera, Z. phya. Ck. 1912, 71. 110.) 

Sp gr of FeSCL+Aq at 15° 


More sol in water containing NO than in 
pure H 2 0 (Gay, Bull Soc. (2) 44. 175.) 

Completely pptd from FeSCL+Aq by 
glacial IIC5H3O 2 (Persoz.) 

Solubility in (NH 4 ) 2 SO,i+Aq. See under 
(NIIO2SO4. 


% = %FeS04+7H 2 0 



Solubility in Li 2 S0 4 +Aq at 30°, 


Composition of 
the solution 

Solid plmse 

b£t 

FeSOi 

% 

by ivt 
LnSCb 

24 87 
22 45 
21 15 
18 79 
16 51 
16 18 
16 01 
15 39 
12 68 
5 32 
3 74 
0 

0 

4 00 

5 58 
11.16 

15 81 

16 52 
16 49 
16 80 
18 31 

22 15 

23 15 
25 1 

FeS04, ( 7H 2 C 

FeS0 4 , 7H 2 0+Li 2 S0 4 , H 2 0 

L12SO4, HaO 


Sp. gi. 13.6° of sat. solution = 1.219. 
(Greenish and Smith, Pham. J. 1903, 71. 881.) 

Sat. FeSOi+Aq boils at 102.2° (Griffiths), 
and solution contains 64% FeS0 4 . Crust 
forms at 102.3°: highest temp, observed, 
104.8°. (Gerlach, Z. anal. 26. 420.) 


(Schieinemakers, Z. phys Ch 1910, 71. 110 ) 


Grams NaaSO* 


(Gerlach, Z. anal. 26. 433.) 


sat. solution contain 22.84 g. 
(Wirth, Z. anorg. 1913, 79. 


0 

15 5 


18 00 
25 05 


(Koppel, Z. phys, Ch. 1905, 62. 405.) 
See also under FeNa2(S0 4 ) 2 


Insol. in liquid NH 2 . (Franklin, Am. Ch. 
J. 1898, 20. 828.) 

Insol. in liquid COa. (Buchner, Z. phys. 
Ch. 1906, 64.674) 

100 pts. sat. solution of FeSOi in 40% 
I alcohol contains 0.3% FeSOi. (Schiff.) 
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Insol. in alcohol of 0 906 sp. gr or less. 1 
(Antkon, J. pr. 14. 125 ) 

Alcohol and H 2 S0 4 precipitate FeS0 4 from 
FeSCh+Aq, also glacial acetic acid. 

Anhydrous FeSOi is insol. in acetone. 
(Iviug and M’Elroy, 1893.) 

Insol in acetone (Eidmann, C. C. 1899, 
II. 1014.) 

100 g. sat. solution in gycol contam 6 0 
g FeS0 4 at ord. temp, (de Coninck ) 

Insol in methyl acetate. (Naumaim, B. 
1909, 42. 3790); ethyl acetate (Naumann, 
B. 1904, 37. 3601.) 

Iron (ferrous) sulphate, acid, 2FeO, 3SO ; 
2H a O. 

This salt exists m contact with solutions 
containing S0 8 +1 637 H 2 0 to about SO3+ 
2.186 H a O (Kenrick, J. phys. Chem 
12.704) 

FeO, 2SO s +H a O This compd exists with 
solutions containing SOs+l 342 TT 
(about) S0 8 +1.595 HaO. (Kenrick , 

FeO, 4S0 3 +3H 2 0. This compd. is stable 
with solutions containing from SO3+I.I22 
H 2 0 to (about) S0 8 +1.342 H 2 0 Rapidly 1 
sol m H a O with ppt. of FcSO < +H 2 0. (Ken- 
nok ) 

Mm. Melanterite. 

Iron (ferric) sulphate, basic, 10Fe 2 O 8 , SO3+ 


sol. in warm HCl+Aq (Soheerer, Pogg. 46. 
188.) 

4Fe 2 0 8 , S0 8 +11H 2 0, (Antkon, Repert. 
81. 237 ) 

3Fe 2 0 a , S0 8 +4H 2 0. Insol. in H a O. 
Rather easily sol, in acids. (Soheerer, Pogg. 
44. 463; Meister, B 8.771.) 

2Fe 2 0 3 , f-0 3 +6H a 0. When pptd. from 
cold solutions, is sol. in Fe 2 (S0 4 )j+Aq, but 
insol. therein when pptd from hot solutions 
(Maus.) 

Only basic sulphate which is a true chem- 
ical compound. (Pickering, Chem. Soo. 37. 
807) 

Min. Glockenle. Insol, m H 2 0. Sol. in 
cone. H 2 S0 4 , 

+7H 2 0. (Meister.) 

+8H 2 0 (Mttklhauser.) 

+15H 2 0. Mih Pissophamle. 

Fe 2 O s , S0 8 = (FeO) 2 S(J 4 +3H 2 0. Insol : 
H 2 0. (Soubeiran, A. ch. 44. 329.) 

3Fe 2 O a , 4S0 8 +9H 2 0. (Athanasesco.) 
2Fe 2 0„ 3S0 3 +8H 2 0. Insol m H 2 0. 
(Wittstein.) 

+18H 2 0. Mm. FibroferrUe. SI. sol 
oold, more easily m hot H 2 0 
Fe 2 O a , 2SO 8 +10H 2 O. Min. Siypiicite. , 
+15H 2 0. Sol. in H 2 0; decomp, by heat 
or evaporation. (Muck, J. pr 99. 103.) 
2Fe 2 0 8 , 5S0 s + 13H 2 0. Mm. CopiapUe 
Fe 4 S t 0 2 +18H 2 0 =2Fe 2 0 3 , 5S0 s +18H 2 0. 
a-Copiapit. This salt is in equilibrium at 25° 


with solutions m which the molecular ratio 
Fe 2 0 3 : SO3 lies between 1 . 2.889 and 

I • 2.614. (Wirth, Z anorg. 1914, 87. 37.) 

(OH) Fc« (SO ,) 4 + 1 3H a O .■> fS-Copiapit. This 

salt is m equilibrium at 26° with solutions 
m which the molecular ratio Fe 2 Os - SO s lies 
between 1:3.472 and 1:2.889. (Wirth, Z. 
anorg 1914,87.37.) 

According to Pickenng (Chem. Soo. 37. 
807), all basic ferric sulphates are mixtures 
excepting 2Fe 2 0 8 , S0 8 „ 

Iron (feme) sulphate, Fe/SCL),,. 

Anhydrous. Slowly deliquescent. Nearly 
insol in H 2 0, and HCl+Aq Insol. in conct - * 
H 2 S0 4 , Very rapidly sol. in FeS0 4 +Aq, even 
when very dil. (Barreswil, C. R. 20. 1366.) 

Sp. gr. of Fe 2 (S04)»+Aq. According to F 
= Franz at 17.6° (J. pr. (2) 6. 280); G = Ger- 
lach at 15° (Z. anal 28. 494); IT = Hager at 
18° (Z. anal. 27. 280). 

5 10 15 20 % Fc 2 (S04)s, 

1.0426 1.0864 1.1324 1.1826 
1 096 1.205 

II 1.046 1.097 1.151 1.208 


35 40 % Fe 2 (S04) 8 , 

' 1.3782 1 4506 
1478 
1.411 1.490 


Solubility in H 2 S0 4 +Aq at 25°. 


2 25 
6 685 
19 84 


26 02 
14 58 
0 05 


(Wirth, Z anorg, 1913, 79. 364 ) 
Solubility in ALiSOtL+Aq at 25° 



’,e also under Al+SCMa 

Insol in liquid NH 3 . (Gore, Am. Ch. J. 
.898, 20. 828.) 
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Completely pptd from Fe 2 (S0 4 )s+Aq by 
HC2H3O0. Sol. to large extent in alcohol. 

Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790); ethyl acetate. (Namnann, 

B. 1910, 43. 314 ) 

Insol in acetone 

+rH 2 0 Very deliquescent, and sol. _ 
H 2 0 Cone. Fe 2 (S0 4 ) a +Aq may be boiled 
without deeomp,, but dil. solutions are de- 
comp. on heating. A solution containing 1 
pt salt to 100 pts H a O becomes turbid at 
76°. 1 pt. to 200 pts., at 56°, 1 pt. to 400 pts., 
at 47°; 1 pt. to 800 pts., at 40°; 1 pt. to 1000 
pts , at 38°; 1 pt. to 10,000 pts., at 14° 
■— (Scheerer.) 

4-9H 2 0. Min. Coauimbile. 1 
81.43 pts. are sol in 18 57 pts H a O. 
(Wirth, Z. anorg. 1914, 87. 23 ) 

This salt is stable at 25° only m contact 
with solutions in which the molecular ratio 
Fe a O a : SOs lies between 1 : 3.472 and 1 • 
6.699. (Wirth, Z. anorg. 1914, 87. 36.) 

-flOHaO Slowly sol mil/). (Oudemans, 
R. t. c 3. 331.) 

Iron (ferroferric) sulphate, 6FeS0 4 , 
Fe a (S0 4 ) a +60H a O. 

Sbl m all proportions m H a O. (Poumai^de, 

C. R. 18. 854 ) 

3FeS0 4 , 2Fe2(S0 4 )s+12H a 0 Decomp by 
HsO. Easily sol in dil HCl+Aq. Insol m 
alcohol. (Abich, 1842.) 

FeSO*. Fes(S0i)a+12H 2 0. Mm. Voltaite 
Difficultly sol m H 2 0. 

FeO, Fe a O a , 6SO a +15H a O. Deliquescent. 
(Lefort, J Pharm. (4) 10. 87 ) 

Iron (ferrous) pi/rosulphate, FeS a 0 7 . 

Deliquescent. Decomp by H 2 0. (Bolas, 
Chem. Soo. (2) 12. 212.) 


Iron (ferrous) magnesium sulphate, FeSOj, 
MgS0 4 +4H20. 

Sol. in H2O. (Schiff) 

Iron (ferric) magnesium sulphate, Fe a (S0 4 ) a , 
(Bastick ) 

Iron (ferrous) magnesium potassium sulphate, 
2K 2 S0 4 , FeS0 4 , MgS& 4 +12H a O. 

1. m HjO. (Vohl, A 04. 57.) 

Iron (feme) manganous hydrogen sulphate, 
Fe a (S0 4 ) 8 , 2MnS0 4 , H 2 S0 4 . 

Insol m cold H 2 0. (fitard,) 

Fea(S0 4 )j, 2MnS0 4 , 3H 2 S0 4 . Sol. in H.O, 
(fitard, C. R. 86. 1399.) 

Iron (ferric) manganic sulphate, Fe a (S0 4 ) a , 
Mn 2 (S0 4 ) a 

Insol in cold H2O; deeomp. by hot H 2 0 
and HC1 -f Aq (fitard.) 


FeS0 4 , MnS0 4 , 2K a S0 4 +12H a 0. 

Sol. in HjO. (Vohl, A. 94. 57 ) 

Iron (ferrous) nickel sulphate, 2FeS0 4 , 
2NiS0 4 , HjS0 4 . 

(fitard, C. R. 87. 602.) 


Iron (ferric) hydrogen sulphate, Fe2(S0 4 )t, 

This salt is m equilibrium at 25° only with 
solutions where the molecular latio Fe a O a : 
SOs is more acid than 1 . 6,609 (Wirth and 
Bakke, Z. anorg. 1914, 87. 34.) 

Sat. solution of Fe a (S0 4 ) a , H a S0 4 4-8H a 0 
m abs. alcohol at 25° contains 8 g 5e 2 0a+ 
17.18 g. S0 8 per 100 g. sat. solution. (Wirth 
and Bakke.) 

Deeomp, by H a O. (Recouia, C. R. 1903, 
137. 118.) 

In contact with solutions containing 25% 
to 28%S0 3 at 26°, the stable solid is Fe 2 Os, 
3SO s + IOH2O , In contaot with solutions con- 
taining more than 28%, the stable solid is 
Fe a 0 3 , 4SOs+10H a O (Cameron and Robin- 
son, J. phys. Chem 1907, 11. 650.) 

Iron (ferroferric) hydrogen sulphate, 
Fe a (S0 4 )s, FeS0 4 , 2H a S0 4 . 

Insol. in H a O, but slowly deeomp. thereby. 
Sol. m H a S0 4 . (fitard, C . R. 87. 002.) 


Iron (ferric) nickel sulphate, Fe a (S0 4 ) s , NiS0 4 , 
2H a S0 4 . 



Iron (ferrous) nickel potassium sulphate, 
FeS0 4 , NiS 0 4 , 2K a S0 4 +12H a 0. 

Sol. in H a O. (Vohl, A. 94. 67.) 


Iron (ferrous) potassium sulphate, FeS0 4) 
KsSOs. 

+2H a O (Marignac, Ann. Min. (5) 9. 19.) 


Solubility m H 2 0 at t°. 


22.79 
31.98 
40.86 
42 63 


42.34 

42.73 

41.01 


(Ktister and Thiel, Z. anorg. 1899, 21. 116.) 



SULPHATE, IRON SODIUM 
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Solubility m H 2 0 at t°. 


40 46 
43 82 
44.11 


(Kilster and Thiel.) 

+6H a 0. 100 pts. HaO dissolve at t°: 

0° 10° 14.5° 16° 25° 

19.6 24.5 29.1 30.9 36.5 pts. anhydrous salt, 

35°. 40° 65° 65° 70° 

41 46 56 59.3 64,2 pts. anhydrous salt. 
(Tobler, A. 95. 193.) 

Solubility in HaO at t°. 


18.36 
17.2 | 25 16 
40.1 36.72 


iKUster and Thiel.) 

Iron (ferric) potassium sulphate, basic, 
4FeaOs, K, 0, 7SO s +9HaO=4(Fe»O t , 
2HaO, BO,), K 2 S0,+7H,0. 

Insol. in boiling HaO. SI. sol. in HCl+Aq, 
more readily in aqua regia. (Rammelsbarg!) 

3PesO s , KaO, 4SO,+6HaO =K(PeO),(SO,)a 
+3H 2 0. Mm. Jarosite. 

FejOa, HaO, 2S0 a , 2K 2 S0 4 +5H 4 0. Sol. 

6 pts. cold HaO. Solution soon decompos 
(Maus, Pogg 11. 78.) 

Sol in 12.6 pts HaO at 10°. (Anthon, Re- 
pert. 76. 361.) 

Formula is given as 3Fe 8 O s , 5K s O, 12SO,+ 
18HaO by Marignac. 

3FeaO s , 6SO s , 2KaSOa+22HaO. Sol. when 
moist in HaO. Solution soon decomposes. 
Insol. in aloohol. (Soubeiran, A. ch. 44. 329.) 

3FeaOs, 7SOa, 5KaS0 4 -|-12Ha0, and 
+ 17HaO, (Scheerer, Pogg. 87. 81.) 

2Fe 2 O s , 5SO„ 3K 2 S0 4 +9H a 0. (S.) 
3Fea0 8 , 8S0 3 , 4K 2 SO,+20H a O and 24H,0. 


thereby. (Gr im m and Ramdohr, , 

+2Ha0. Nearly msol. in HaO. (Weinland, 
Z. anorg 1913, 84. 364.) 
K s Fea(SO<) 4 +24HaO. Iron alum. 

Sol. in 5 pts. HaO at 12.5°. (Anthon.) 


Gerlach, at 16° (Z. anal. 28. 496); F=* 
Franz, at 17.5° (J."pr. (2) 5. 288), containing: 

6 10 15% KaFea(S0 4 )4-f-24Ha0, 

F 1.0268 1.0466 1.0672 
G 1.025 1.0507 1,0773 

20 25 30% HaFea(S0 4 ) 4 +24HaO, 

F 1.0894 1.1136 1.1422 
G 1.1050 1.1340 1.1645 


Melts in crystal HaO at 28°. (Looke, Am. 
Ch. J. 1901, 26. 183.) 

Fea(S0 4 )a, 3K 5 S0 4 . Insol. in HaO, but 
slowlj deoomp. thereby, (fitard, C. R. 84. 

Iron (ferric) potassium sulphate sulphite. 

See Sulphite sulphate, ferric potassium. 

Iron (ferrous) potassium zinc sulphate, FeSOi, 
2K,S0 4 , ZnS0 4 +l2Ha0. 

Sol. in HaO. 


;+6HaO. 

Sol. in HaO (Tutton. Chem. Soo. 68. 337.) 
1 1 HaO dissolves 242 g. anhydrous salt 
at 26°. (Locke, Am. Ch. J. 1902, 27. 459.) 


Basic salt formed 


(Locke, Am. Ch. J 1901 r 26. 180.) 

Iron (ferrous) sodium sulphate, FeS0 4 , 
NaaS0 4 +4Ha0. 

)1. in HaO. (Marignac, Ann. Min. (5) 9. 
25.) 


FeSCU Grams NajSOa 


24 34 
23 62 

23 91 

24 01 


22.51 
22 04 

21 83 

22 62 


(Koppel, Z. phys Ch. 1905, 52. 406.) 



SULPHATE, IRON SODIUM, BASIC 


18 8 26 63 20 28 II 31° 33 99 14.41 

28 82 18 40 35° 35.66 13 85 

0 95 16 68 40° 39 98 11 92 


(Koppel.) 

Solubility of FeNa 2 (S0 4 ) 2 4H 2 0+Na 2 S0< 
10H 2 O m 100 K H a O at t°. 


FcSOi NiuSO. 


(Koppel ) 

Solubility of FeNa 2 (S0 4 ) 2 4IL0+Na 2 S0 4 
(anhydrous) in 100 g. Il a O at t° 


40 


(Koppel) 

See also under FeS0 4 

Iron (ferric) sodium sulphate, basic, 2Na a O, 
Fe 2 0j, 4SO s -f 7H a O. 

Only si. sol, in. H 2 0 with decomp. (Skrabal, 
i HjO; 

Ma^O,' FesOr 6SOT+6H s O. Sol. in B 2 0 
with decomp, (Skrabal.) 

4Fe 2 O s . Na 2 0, 5S0 3 +9H 2 0 
Insol. m H 2 0, difficultly sol in HCl+Aq. 
(Seheerer, Pogg. 45. 190.) 

Iron jjferric^ sodium sulphate, [Fe(S0 4 )j]Na» 

Ppt. Nearly insol. in H 2 0. (Weinland, Z. 
anorg. 1913, 84. 365 ) 

Iron (ferrous) thallium sulphate, FeS0 4 , 
T1 2 S0 4 +6H 2 0. 

Easily docomp. by solution in H 2 0. (Willm, 
A ck. (4) 6. 5ff.) 

Iron (ferric) thallium sulphate, Tl 2 Fe 2 (S0 4 ) 4 
+24H S 0. 

Not efflorescent, Very easily sol. in II 2 0. 

, S61.5 g. anhydrous, or 646 g. hydrated 
salt are sol. mil. H 2 0 at 25°. or 0.799 mol. 
of the anhydrous salt is sol. in 1 1 H 2 0 at 26°. 
Melts in crystal H 2 0 at 37°. (Locke, Am. 
Ch. J 1901, 28. 175.) 


c sulphate, FeS0 4 , ZnSO,+ 


Iron (ferrous) 

14H a O, 

^FeSO,, 2ZnS0 4 , H 2 S0 4 . (fitard, C. R. 87. 

Iron (ferric) zinc sulphate, Fe 2 (S0 4 ) 2 , ZnS0 4 
+24H„0. 

(Bastick.) 


Iron (ferrous) sulphate nitric oxide, FeS0 4 
NO. 

The solubility of NO in FeS0 4 +Aq is 
diminished by the presence of H 2 S0 4 , HOI, 
phosphoric acid and by the presence of cer- 
tain salts. (Manchot, A. 1910, 372. 157.) 

Fe(NO)S0 4 , FeS0 4 +13H 2 0. Deer ' 
the air. Sol. in water. (Manchot ) 

Lanthanum sulphate, basic, 2La 2 0j, 3SO a 4- 
3H 2 0. 

Precipitate. (Frerichs and Smith.) 
Formula is 3La a 0 8 , SO a +rH 2 0. (Cleve 
11. 910.) 

Lanthanum sulphate, La 2 (S0 4 ) 3 . 

Anhydrous. Much less sol. m warm than 
cold H 2 0. 1 pt. is sol. m less than 6 pts 
H 2 0, if added m small portions thereto at 
2-3°, and the temperature not allowed to rise 
to 13°; but if heated to 30°, La 2 (S0 4 ) s + 9H 2 0 
separates out until the solution is solid. 
(Mosander ) 

100 pts. H 2 0 dissolve 2.208 pts. La 2 (S0 4 ), 
at 16.5°, 2.130 pts. at 18°; 1.641 pts. at 34° 
See also under +9H 2 0. 

The solubility of La 2 (S0 4 ) 8 m H 2 0 is dim- 
inished by the presence of (NH 4 ) 2 S0 4 , K 2 S0 4 
or Na 2 S0 4 . (Barre, C. R. 1910, 151. 871.) 

Solubility in (NH 4 ) 2 S0 4 -|-Aq at 18°. 


Pta por 100 pts | 
| HjO | 

1 

M 

& 

i 

0.00 
4.011 
8.727 
18.241 
27 887 
36 112 
47 486 
63 823 
66 286 
73 782 

2 130 
0.393 
0.279 

0 253 

0 476 
0.277 
0.137 

0 067 

0 0117 
0 0033 


La$ (SOA j 

La 2 (S0 4 ) 2 , (NH 4 ) 2 S0 4 +2H a 0 


La 2 (S0 4 ) 2 , 5(NH 4 ) 2 S0 4 


(Barre ) 

Solubility in K 2 SQ 4 +Aq at 16 5° 


Pts per 100 pts. 


La*(S04)i 


0.00 

0.247 

0.496 

0.846 


2.198 
0.727 
0.269 
0.185 
0 054 
0 022 



SULPHATE, LEAD 


Solubility in Na a S0 4 +Aq at 18°. 


0 00 
0 395 
0.689 
0.774 


0 997 
0 353 
0 299 
0 129 
0 044 
0 019 
0 016 


.,--.),+9H 2 0 

La 2 (S0 4 )a, Na 2 S0 4 


Insol. in liquid NHj 
1898, 20. 830.) 

Insol. in acetone. (Naumann, 
37.4329.) 


(Gore, Am. Ch. J. 

1904, 


ooi. ui pen. jj. 2 u, uaiuun 

as anhydrous salt, at 23 , and 116 pts. 1 
at 100 . (Mosander.) 

Solubility in HaO. 

100 pts H a O dissolve pts La 2 (S0 4 )» at t° 



La 2 (S0 4 ),, 4K s SOi. As above. (Cleve.) 
2La 2 (S0 4 ),, 9KjS0 4 . As above. (Cleve.) 

Lanthanum rubidium sulphate, 

LaaCSOOa, Rb 2 S0 4 . 

(Baskemlle, J. Am. Chem. Soc. 1904, 26. 


Lanthanum sodium sulphate, Laa(S0 4 )s, 
Na a S0 4 +2H a 0. 

SI. sol. in H a O. (Cleve.) (Barre, C. B. 
1910, 161. 872.) 

Lead sulphate, basic, 2PbO, SO s . 

Notcompletelyinsol. mH a O. Decomp, by 
„jids, even dll. HC a HjO a +Aq, with forma- 
tion of PbS0 4 . (Barfoed, 1869.) 

0.060 millimole oalo. as Pb is sol. mil. 
H a O at 18°. (Pleissner, C. C. 1907, II. 
1056.) 

5PbO, 3SOs. (Frankland, Proc Boy Soc 
46. 364 ) 

Pb 3 Oi, 2SO>. (Frankland ) 
3Pb0,PbS0 4 +H 2 0. Ppt. (Str6mholm, Z. 
anorg. 1904, 38, 442 ) 

Pb 4 (S0 4 )<;0H) a . 0.106 millimole calc. f>» 


(Muthmann and Bolig, B. 1898, 31. 1723.) 
Solubility in H 2 S0 4 + Aq at 25° 


Normality 

H 2 SO 4 

In 100 g of the 
liquid are dissolved 

Solid phase 

g, oxide 

g sulphate 

0 

1.43 

2.483 

La a (S0 4 ) 8 +9H a 0 

0.505 


2 934 


1 10 

1.796 

3 118 


2 16 

1 S18 

3,156 


3 39 

1.42 

2 465 


4 321 

1 11 

1.927 


6 685 

0 5309 

0 9217 


9 68 

0 2659 

0 4617 


12 60 

0 2136 

0 3709 


15 15 

0.177 

0 3073 



(Wiith, Z anorg 1912, 76. 189) 

Lanthanum hydrogen sulphate, La(S0 4 H) s . 
(Brauner, Z. anorg. 1904, 38. 330.) 

Lanthanum potassium sulphate, La 2 (S0 4 )«, 
K a S0 4 +2H a O. 

La 2 (S0 4 ) s , 5K 2 S0 4 . (Barre, C. R. 1910, 
161. 872.) 

La a (S0 4 ) 8 , 3K a S0 4 . SI. sol. in H a O. Insol. 
in sat. K a S0 4 +Aq. (Cleve.) 


(Pleissner, 


_ _ . . sol. in 1 liter H a O at 18°. 

C. C. 1907. II, 1066.) 

Lead sulphate) PbS0 4 . 

Sol m 22,810 pts. H a O at 11°. (Fresenius, 
A 69. 125 ) „ 

Sol in 31,669 pts. H a O at 15° (Rodwell, 
C N. 11. 50 ) 

Sol. in 13,000 pts. H a O. (Kremersj, Pogg. 
86.247.) 

Calculated from eleotrical conductivity of 
PbS0 4 +Aq, 11 H a O dissolves 46 mg. PbS0 4 
at 18°. (Kohlrausch and Rose, Z. phys Ch. 
12. 241.) 

* 4.23 X10- 2 gr. are dissolved in 1 liter of sat. 
solution at 20°; 4.41 X10 1 at 25°. (Bettger, 
Z. phys. Ch. 1903, 46. 604 ) - 

1 1. H a O dissolves 41 mg. PbSO, at 18 . 
(Kohlrausch, Z, phys Ch. 1904, 50. 

35 0 126 millimole Pb is sol. m 1 liter H a O at 
18°. (Pleissner C. C. 1907, II. 1056.) 

40 mg. are dissolved in 1 1. of sat. solution 
at 18°. (Kohlrausch, Z phys Ch 1908, 64. 

^0 0824 g. PbS0 4 is sol. in 1000 cc. H a O 
at 18° and also at 100°. The fact that PbS0 4 
dissolves in H a O is ascribed to hydrolysis, and 
in Support of this it is shown that the solubil- 
ity of hydrated oxide of lead, PbO, II a O, in 
dil H 2 S0 4 is the same as the solubility of 
PbS0 4 in H 2 0 (Selinal, C. . R.. 1909, 148. 

1 H 2 0 dissolves 26 mg. at 18°; 30 I mg. 

at 25°; 38 mg. at 37°. (Beck and Stegmliller, 
Arb. IC. Gesund. Amt. 1910, 34. 447.) 



SULPHATE, LEAD 


Sol. in 36,604 pts. dil. HaSOi+Aq. (Pre- 
senilis.) See also under solubility m alcohol 
SI. sol. m cone. H 2 S0 4 , from which it is 


(Beck and Stcgmuller, Alb. K Gesund 
, Amt 1910,34.446.) 

■ Sol. in hot cone. HCl+Aq. (Eresenius.) 
Solubility of PbSOi in HCl+Aq 


Sp gr, of 
HCl+Aq 

% HCl in 
HCl+Aq 

Pta HCl+Aq , 
for 1 pt PbSO* ( 

1 0519 

10 602 

681 89 ( 

1 0800 

16 310 

281 73 

1.1070 

22.010 

106 65 1 

1 1359 

27 525 

47 30 , 

1 1570 

31 602 

35 03 { 


(Rodwell, Chetn Soc. 16 . 59 ) 


0 126 1 72 2 67 3 63 
0 144 2 07 3 14 4 29 
0 183 2 63 4 06 5 43 


100 pts cone H 2 S0 4 dissolve 6 pts. PbS0 4 . 
(Schultz, Pogg 133. 137.) 

Cone. H0SO4 dissolves 0 005 pt. PbS0 4 . 
(Ure ) 

100 pts H 2 S0 4 dissolve 0 13 pt, PbSCL, and 
100 pts fuming H2SO4 dissolve 4.19 pts. 
(Struve, Z anal 9 . 31.) 

More sol in commercial H 2 S0 4 than m the 
more cone. acid. (Hayes ) 

100 pts H 2 S0 4 +Aq of 1 841 sp gr dissolve 
0 039 pts PbS0 4 ; of 1,793 sp. gr dissolve 
0.011 pt PbS0 4 ; of 1.540 sp. gr. dissolve 
0 003 pt PbS0 4 . 

Piesence of S0 2 does not increase the solu- 


0.014 pt. PbS0 4 ; 100 pts H 2 SC 4 of 1 512 sp. 
gr. with 5 pts HNOa of 1.352 sp. gr. dissolve 
only a trace 

Nitrous oxides do not increase the action. 
• (Kolb, Dingl. 209 . 268 ) 

Solubility in dil. H 2 S0 4 +Aq at 18°. 

(G. per 1.) 


Above measurements in HCl+Aq show 
solubility directly proportional to the hydro- 
gen ions (Beck and Stegmhller.) 

Sol. in IiNCb+Aq, and more sol. in hot or 
cone, than m cold or chi. HNOs+Aq. 

Sol in 172 pts. HNOs+Aq of 1 144 sp. gr. 
at 12.6°. (Bischof.) 

Pptd. from HNOs solution by dil. H 2 S0 4 + 
Aq and not by HjO. (Bischof, 1827 .) „ 

SolubUity of'PbS0 4 in HNOs+Aq 


Sp gr of 
HNOs+Aq 

% HNOa in 
HNOs+Aq 

Pts HNOi+Aq 
for 1 pt. PbSO< 

1 079 

11 55 

303 10 

1.123 

17.50 

173 75 

1.250 

34.00 

127 48 

1 420 

60 00 

10282 78 


(Rodwell, Chem. Soc. 16 . 59.) 
Solubility m HNO3 at 18°. 


(Beck and Stegmhller ) 


0 0.0382 0 0245 0 0194 
0.0049 0.0333 0 0490 0 0130 
0 0098 0.0306 0 4904 0.0052 


A trace of H 2 S0 4 has a considerable effect 
in reducing the solubility of PbS0 4 in H a O. 
(Sehnal, C. R. 1909, 148. 1395.) 

Solubility in dil. H 2 S0 4 +Aq at 20°. 

(G. per 1.) 

HiSO, 1 PbSCh II HjSO, I PbSOt 


0.082 0 0980 
0.051 0 4900 
0 025 0 9800 


Pptd. from solution in H 2 S0 4 by HC1. 
(Bofiey, A. 91 . 113.) 

Not more insol. in dil. HC 2 Hs0 2 +Aq than 
m H 2 0. (Bischof.) 

Solubility in other acids is prevented by 
great excess of H 2 S0 4 . (Wackenroder ) 

Sol. in warm NH 4 OH+Aq, separating on 
. cooling. Completely sol m warm KOH or 
NaOH+Aq. 



SULPHATE, LEAD 


Decomp, by boilmg with K 2 C0 3 , Na 2 C0 3 , 
and (NELLCOs+Aq. 

Sol in NED salts +Aq, but lepptd. by 
HaRCU+Aq. ’ (Freseruus, A 69. 125 ) 

The best solvents of the NH 4 salts are the 
nitrate, citrate, and tartrate; the two latter 
should be strongly alkaline with NH/)H+Aq 
(Wackemoder ) 

Sol. in NH 4 C1+Aq at 12 5-25°. 

SI. decomp by NaCl+Aq (Bley ) 

1 1. sat NaCl+Aq dissolves 0.66 g PbSOj. 
(Becquerel.) 

Sol. in. 100 pts. cold cone NaCI+Aq, and 
PbCL is deposited after a few hours (Field ) 


Solubility m ammonium acetate +Aq at 2 


103 5 
207 1 
414 1 


Solubility of PbSOi 


0 134 
2 10 
4 55 
10 10 


0 041 

0 (536 

1 3.3 


(Noyes and Whitcomb, J Am Chem. Soa. 
1906, 27. 756.) 

Solubility m KC 2 H 3 0 2 +Aq at 25°. 

Solid phase, PbSO 4 +PbK 3 (S0 < ) 2 . ^ 


0 IN 
0 2N 
0 3N 
0 4N 


0 546 

0 904 

1 28 


Sol m FesCU+Aq. (Fresemus, Z anal 
19. 419 ) 

Sol in Na 2 S 2 0 3 +Aq (Lowe) 

Sol in (NHOsSCL+Aq. (Rose ) 

Solubility of PbSOi+PbSOi, K 2 S0 4 m H 2 Q 



KsSCh 

Solid phase 

g ill 100 

solution 

Mol m 
100 cc of 
solution 

0 

22 

0 195 
0.396 

0 0112 
0 0227 

Jlv 2 S0 4 , PbSOi+PbSCL 

(Brdnstecl, Z pliys Oh, 1911, 77. 316.) | 


(Fox, Chem. Soc. 1909, 98. 887.) 

100 pts H 2 0 coutaimng a drop of HC 2 H 3 0 2 
and 2.05 pts NnC 2 H 3 0 2 dissolve 0.054 pt 
PbS0 4 , containmg 8 2 pts NaC 2 H 3 O a dis- 
solve 0.900 pt. PbSCL; containing 41 0 pts 
NaC 2 Hj0 2 dissolve 11 200 pts PbS0 4 
(Dibbits, Z. anal. 1874, 13. 139 ) 

Solubility m NaC 2 H a 0 2 -|-Aq at 25°. 


Sol m 47 pts NH 4 C 2 Hs0 2 +Aq) 1 036 sp 


Mg. (Mercer.) 

Solubility m NH 4 C 2 H s 0 2 +Aq Excess of 
PbSCL was boiled with solution of 
NH 4 C 2 H 3 0 2 -l-Aq of varying 


Hot 


0 356 
0 418 
0 494 
0 513 
0 529 
0 539 
0 555 


Composition of tlie soluti 


26.58 
28.82 
28 93 


Composition of the solutions 


6 69 
11 76 
16 90 
19 92 
21.51 


0 78 
2 73 
5 70 
8 24 
10 75 
0 81 


0.35 


% HuO 


92,19 
84.25 
74 91 
6S 24 
63 10 
91 90 


The proportion of sulphate m solution m 
each case coi responded with the amount of 
Pb present, but was calculated to sodium 
sulphate, since Na 2 SO4+10H 2 O crysL from 
the solutions on cooling The solid phase in 
these solutions was PbSCL 

(Fox, Chem. Soc. 1909, 95. 887.) 

L. in Mn(C 2 H 3 0 2 ) 2 , Zn(C 2 H a 0 2 ) 2 , 

Ni(C 2 H 3 0 2 ) 2l and Cu(G 2 H 3 0 2 ) 2 , but not in 
Hg(C 2 H 3 0 2 ) 2 or AgC 2 H 3 0 2 +Aq 

Solubility in KC 2 H 3 0 2 +Aq is not less than 
that m NaC 2 H 3 0 2 -t-Aq. (Dibbits, Z. anal 
13. 137 ) 

Insol in Pb(C 2 H 3 0 2 ) 3 +Aq (Smith.) 

Sol. in basic lead acetate -f-Aq, but not in 
neutral Pb(C 2 H 3 0 2 ) 2 +Aq. (Stammer, Z. 
anal 23. 67 ) 

12 2 pts Ca(C 2 H 3 0 2 ) 2 in very dil solution 
dissolve 1 pt PbSCh. (Stadel, Z anal. 2. 180 ) 

Sol in A1(C 2 H 3 0 2 ) 3 +Aq (Lennsen ) 



SULPHATE, LEAD HYDROGEN 


Very easily and abundantly sol in NH 4 
tartrate +Aq. (Wohler^. A 34.235) 

Even when native, easily sol. in NH 4 citrate 
+Aq. (Smith.) • 

Insol m alcohol (18%) and H a S0 4 when 
NH 4 acetate, K tartrate, or NH 4 succinate are 
present Insol. in alcohol (18%) and H a S0 4 
or (NH 4 ) a S0 4 when Na acetate, Na or NH 4 
oxalate are present Sol. in NII 4 dicitrate and 
K incitrate in presence of H 2 S0 4 , in NH 4 
succinate and NH 4 acetate in presence of 
(NH 4 ) 2 S0 4 ; and m NH 4 citrate in presence of 
H 2 S0 4 or (NH 4 ) 2 S0 4 (Storer, C. N. 21. 17 ) 
Alcohol (59%) alone, or with ethylsul- 
Thuric acid or sugar, does not dissolve Pb by 
3 months action. (Storer) 

Insol. m acetone. (Naumann, B. 1904, 
37. 4329;, methyl acetate (Naumann, 
B, 1909, 42. 3790) ; ethyl acetate (Naumann, 
B. 1910, 43. 314.) 

Mm. Anglmie Sol m cold citric acid +Aq. 
(Bolton, C. N. 37. 14 ) 

Lead hydrogen sulphate, PbS0 4 , H a S0 4 +H a 0. 
Decomp by H 2 0. 

Lead pyrosulphate, Pb S 2 C>7 
Decomp. by H a 0. (Schultz.) 

Lead potassium sulphate, PbS0 4 , K a S0 4 . 

When PbS0 4 is added to potassium acetate 
+Aq at 25° a double salt„ PbK a (S0 4 ) a is 
formed. This salt is msol. in the solution 
which contains only potassium acetate and 
lead acetate. (Fox, Chem. Soc 1909,, 96. 
882.) 

Decomp. by H a O, Stable only in solutions 
of K s S 0 4 , containing at least 0.66% K 2 S0 4 
at 7°; 0 62% at 17°; 1.09% at 60°; 1.37% at 
76°; 1.69% at 100°. (Barre, C R 1909, 149. 
294) 


r NaCl+Aq (Becquerel, 


Lead sulphate fluoride, PbS0 4 , 2PbF a . 

Not decomp by H 2 S0 4 . (Lonyet, C. R 24. 
434) 

Lithium sulphate, Li a S0 4 . 

More sol. in cold than in hot H a O. . 
t 100 pts. HiO dissolve 34 6 pts L 12 SO 1 at 18° (Witt- 

100 pts. H a O dissolve pts Li a S0 4 at t° 


(Kremers, Pogg. 96. 468 ) 


Sat. Li a S0 4 +Aq contains at - 
—20° —16° —15° —12° 

18 4 22 5 22 6 24 4 .% Li 2 S0 4 . 

—4° +16° +90° 

26.7 26 3 23 9 % Li 2 S0 4 . 

(Etard, A. ch. 1894, (7) 2. 547.) 

Sat. solution boils at 105°. (Kremers.) 

Sp. gr. of Li 2 S0 4 +Aq at 19.6° containing: 
6 5 7.4 12 5 16 3% Li 2 S0 4 , 

1 05 1.06 1.098 1 118 

22 6 24.4 29.4 % Li 2 S0 4 . 

1 167 1.178 1.208 

(Kremers, Pogg. 114. 47.) 


Sp. gr. of LinSCL+Aq at 15° containing 5% 
Li a S0 4 = 10430, 10% Li 2 S0 4 = 10877. 
(Kohlrausch, W. Ann 1879. 1 ) 


Sp. gr. of Li 2 S0 4 +Aq at 25°. 


1 — normal 
Vs- " 


1.0234 
1 0115 
1 0057 


(Wagner, 2. pkys. Ch. 1890, 6. 38.) 
Sp. gr. of Li a S0 4 +Aq. 



(Dijken, Z. phys. Ch. 1897, 24. 109 ) 


Sp. gr of Li 2 S0 4 +Aq at 20°. 


% L 12 SO 4 


23 48 
18 53 
16 41 
13 01 
7 71 


1 1650 
1,1449 
1 1133 


(Forchheimer, Z. phys Ch 1900, 34. 24 ) 

Insol. in S0 3 . (Weber, B 17. 2497.) 

10 ccm. of sat. Li 2 S0 4 in absolute HaSCL 
contain approx 2 719 g. Li 2 S0 4 . (Bergius, 
| Z. phys. Ch 1910, 72. 355.) 



SULPHATE, LITHIUM THALLIC 


Solubility in H 2 SCL+Aq at 30°. 


'Moi*' 


22 74 
20 45 
19 11 
19 10 
13 37 
11 90 

10 57 
10 20 

11 44 

12 92 
13.6 


13.87 
17 10 
17 00 

17 97 

18 89 
16.55 
13 75 
11 31 
11 64 
13 28 
13 85 
15 50 
15 65 



G per 100 g 

s[?t solution 


CiHiOH 

£i«.S04 I 

car,, oh 

LijSO, 

. 0 

26 1 

47 28 

3 04 

11.75 

16 16 

68.59 

1 22 

21.19 

11.62 

69 39 

0.4 

29 40 

8.17 

80 74 

0 

33 31 

6 66 

94 11 

0 


(Van Dorp, Z phys Gh 1910, 73. 289.) 


Solution in H2SO4 contains 17 2% L12SO4 
at 30° (Van Dorp, Z. phys Ck 1913, 86. 
112) 


Solubility of Li 2 S0 4 in alcohol +Aq at 30°. 
Solid plmse LisSCL, H2O. 


Insol. m methyl acetate (Naumann, B. 
1909, 42. 3790). ethyl acetate (Naumann. 
B. 1904, 37. 3601); acetone (Eidmann, G. C, 
1899, II 1014, Naumann, B. 1904, 37. 4329.) 
+H2O Very si. efflorescent. (Rammels- 

. solution contains 25 1% L12SO4 at 30°. 
(Schrememakers, C. C. 1910, I. 1801); 24.3 
g. at 50°. (Schreinemakers and Cocheret, 
Chem. Weekbl. 1905, 2. 771.) 


Lithium hydrogen sulphate, LiHS0 4 . 
Decomp by H 2 0 
Cryst. fiom H2SO4. (Gmelin.) 

LiH 3 (S 0 4 ) 2 . Cryst. from H2SO4. (Schultz, 
Pogg 138. 137.) 

L12SO4, 7H 2 S0 4 . (Bergius, Z. phys. Ch. 
1910, 72. 355.) 


potassium sulphate, LuSChjKsSCL. 

This is the only compd of LLSO4 and 
K2SO4 -which exists below 100°. (Spielrein, 
C. It 1913, 167. 48.) 

K 4 Li2(S04) s . (Knobloch.) Has the for- 
mula K2Lia(SQ t ) 6 -I-8H2O , accordmg to Ram- 
melsberg. 


0.0 
2.57 
4.93 
6 98 


1 722 
4 13 
6 20 
7 95 


11.13 

13.18 

16.12 


11 05 

12 64 
14 52 
16.92 
18.87 


(Barre, Bull. Soc. 1912, (4) 11. 647.) 


Easily sol (Kastner), si. sol (Berzelius) in 
alcohol 


Lithium sodium sulphate, Na 8 Li(SO02+ 
6H a O 

Na 4 Li a (S0 4 )3-t-9H20. 

Na2Li 8 (S0 4 )5+5H20. (Rammelsberg.) 

Do not exist. (Tioost ) 

Li 2 SOi, Na 2 S04-i-5.5H20. Exists from 
0°-16°. 

+3H a O. Exists from 32°-100°. 

IU2SO4, 3Na2804+12H 2 0. Exists from 
16°-24°. 

^4JJ 2 SO,, Na 2 S04+5H a 0. Exists from 
(Spielrein, C. R. 1913, 167. 47.) 


Lithium thallic sulphate, LiTl(S0 4 )2+3H20. 

(Meyer and Goldschmidt, C. C. 1903, I. 
495.) 



SULPHATE, LITHIUM TITANIUM 


Lithium titanium sulphate, : 

Li 2 Ti0 2 (S0 4 ) 2 +7H 2 0. ! 

Less hygroscopic than Iv compound . ' 
(Mazzuchelli and Bontanelli, C. C. 1909, II. 
420. 


Lithium uranyl sulphate, Li 2 SO t , UOsSOi-t- 
4H 2 0. 

(de Gonmclc, Chem. Soc 1905, 88. (2) 530. 


Magnesium sulphate basic, 

6Mg(OH) 2 , MgS0 4 +3H 2 0. 

SI sol. m cold or hot H 2 0 
Sol. m HOi+Aq (Thugutt, Z. anorg 
1892, 2. 150 ) 


Magnesium sulphate, MgSOi. 

Anhydious. Very slowly sol. m H a O, sol 
in hot cone. H 2 S0 4 , less m HC1, and HNCL-t- 
Aq 

+H 2 0. Mm Kiesenle Easily sol. in 
warm, but slowly dissolved by cold HaO. 

100 g. sat. solution at 83° contain 40 2 g. 
MgS0 4 . (Gager, Dissert 1904.) 

+6H a O J and +7H a O. The latter exists in 
two modifications; (a) hexagonal, and (6) the 
ordinary or rhombic salt. 

MgSCh+Aq, winch on cooling or keeping 
in closed vessels has deposited MgS0j+6H 2 0, 
always contains for 100 pts ELO at. 


10° 


20° 


40 75 42 23 43.87 pts. MgS0 4 . 


If only hexagonal MgS0,+7H 2 0 has been 
deposited, then the mother liquor contains 
for 100 pts H 2 0 at: 

0° 10° 20° 

34.67 38 71 42 84 pts. MgS0 4 . 


Solutions prepaied from rhombic MgSOi + 
7H 2 0 contain for 100 pts II 2 0 at: 

0° 10° 20° 

26 0 30 9 35.6 pts. MgS0 4 . 
(Liiwel.) 

These lesults may be given in tabular form 
as follows. 


A sat aqueous solution of 
MgSOi -|-7HiO (6) contains 
for 100 pts HiO 



It is seen from table that at the same temp, 
the 0H 2 O salt is more sol than the 7H 2 0 (6) 
salt, and the latter is more sol than 7H 2 0 (0) 
salt; that the solubility of the 7H 2 0 (6) salt 
tnei eases rapidly from 0° to 20°; that the 
6II 2 0 salt is not much more sol. at 20° than at 
0°, and at 20° the 7H 2 0 (b) salt is nearly as 
sol as the 0II 2 O salt (LBwol, A ch. (3) 43. 
405 ) 


100 pts HiO at t° dissolve pts MgSOi G L =acoord- 
"ig to Gny Lussue (A oh. (2) 11 311) , T -acooid- 
W to Tobler (A 95. 198) 



100 pts 
(Griinuis ' 


it 105 6° dissolve 135 2 pts MgSOi. 


MgSOY+Aq sut at 17 S has sp. gi -=12032, a 
^intains 35 57 m - n — 


0 0 dissolve 53.8 pts , and 125 pts 
ilmg HsO (Four- 


at ord temp. (Otto-Graham 
Sol m 2 pts cold, and 0.5 

Tim aquoous solution contains for 100 pts. HaO 
92 217 pts. MgSOi+7HiO at 15° (Michel and Kraftt.) 

I pt MgSO«+7HiO is sol in 0.933 pt HiO at 15° 
(Gerlach) , in 0.92 pt HiO at 23° (SolufF) 

100 pts HiO dissolve 28 007 pts MgSOi at 0°. 
(Pfaff.A 99 224) 

100 pts H 2 0 dissolve pts. MgS0 4 at t°. 


(Diacon, J B. 1886. 62.) 

100 pts. MgS0 4 +Aqsat at 18-20° contain 
I 26 67-20.38 pts. MgSOi (v. Hauer, J. pr. 
| 98. 137.) 



SULPHATE, MAGNESIUM 


50.1 
59 6 

71 _ 

72 00 5 

73 61 0 


MgS0 4 +Aq with ip gr 1; 
MgSO,, sp gt. 1 42, 39%, up S 
(Dalton ) 


Sp. gr of MgKO-t+Aq sat. at 15° = 1.275 
(Michel and Krafft), at 8° = 1 267 (Anthon); 
at IS 75° = 1.293 (Karp ton.) 

Sp gr. of MgSOi+Aq at 15°. 


100 pts H a O dissolve 72 4 pts. MgS0 4 + 
7H 2 0 at 0°, 178 pts. at 40°, and 212 6 pts. at 
49° (Tilden, Chem Soc. 45, 409.) 

Supeisat. MgSOi+Aq is brouglit to ciystal- 
hsation by addition of crystal of MgS0 4 + 
7H a O, or an lsomorpbous substance as 
ZnS0 4 +7H a O, NiS 0 4 +7H 2 0, FeS0 4 +7H 2 0, 
or CoS0 4 +7H 2 0 (Thomson, Chem. Soc 
35. 199.) 

Sat. MgS0 4 +Aq contains at: 

3° 7° 23° 67° 81° 

20 9 22.5 26 0 35.6 38 6% MgS0 4 , 

94° 130° 146° 164° 188° 

41 5 45.3 38 0 29.3 20 4% MgSO< 

Readily forms supersat. solutions. 

(fitard, A. ch. 1894, (7) 2. 661.) 


1.30, 30% MgSO< 


1 161 
1 215 
1 269 


1 320 
1 384' 
1 446 
1 511 


Sp. gr of MgS0 4 +Aq at 23° 


1.0387 
1 0437 
1.0487 
1 0537 
1 0587 
1 0637 
1.0688 
1.0739 
1 0790 
1 0842 
1 0894 
1 0945 
1 0997 
1 1050 
1 1103 
1 1156 
1 2109 
1 1261 
1 1310 
1 1371 


1 1426 
1 1481 
1 1536 
1 1592 
1 1648 
1.1704 
1 1760 
1.1817 
1 1875 
1 1933 
1 1991 
1 2049 
1 2108 
1 2168 
1 2228 
1 2288 
1 2349 
1 2410 
1.2472 
1 2534 
X 2596 
1.2659 
1 2722 
1.2786 
1.2850 
1 2915 
1 2980 


(Schiff, A. 113. 185.) 



SULPHATE, MAGNESIUM 


Sp. gr. of MgSOi+Aq at 12°. 


1 0246 
1 0296 
1 0346 
1.0396 
1.0446 
1 0497 
1 0548 
1.0599 
1.0650 
1 0702 
1 0754 


1 0911 
1.0904 
1 1018 




1.1071 
1 1125 
1 1179 
1 1234 
1.1289 
1 1344 
1 1399 
1 1454 
1 1510 
1 1566 
1 1022 
1 1679 
1 1736 


d gr of MgSCL+Aq at 15°. 


% MgSOi I Sp. 


1 0510 
1 1052 
1 1602 


(Kohlrausch, W Ann 1879. 1.) 


13 800 1 1586 II 7.4046 | 1.0826 
11.7458 1 1329 5 0447 1 0557 
9 6218 1 1072 2 5907 


(Charpy, A. oh (6) 29. 26.) 

Sat. MgSCL+Aq boils at 105° (Griffiths), 
(8.4° (Mulder). 

Crust foims at 103.5° (solution containing 
48 4 pts MgS0 4 to 100 pts H 2 0), highest 
temp observed, 105° (Gerlaeh, Z. anal. 26. 
J "6 ) 


(Oudemans, Z anal. 7 . 419.) 


Sp. gr. of MgSOj+Aq at 15°. 


% MgSO, 

8p gr 

% MgSO< 

Sp. gr. 

1 

1.01031 

14 

1 15083 

2 

1.020G2 

15 

1 16222 

3 

1.03092 

16 

1.17420 

4 

1 04123 

17 

1 18618 

5 

1.05154 

18 

1.19816 

6 

1 06229 

19 

1 21014 

7 

1 07304 

20 

1 22212 

8 

1 08379 

21 

1 23465 

9 

1 09454 

22 

1 24718 

10 

1.10529 

23 

1 26972 

11 

1 11068 

24 

1 27225 „ 

12 

1.12806 

26 

1 28478 

13 

1 13945 

25 248 

1.28802 


(Gerlaeh, Z. anal. 8. 287 ) 


B -pt of MgSOi+Aq containing pts. MgS0 4 
to 100 pts, H 2 0. 


B pt 

Pta 

M«S0 4 

B-pt 

Pta 

MgSO, 

B -pt 

Pts 

MgSOj 

100 5° 

8 8 

102 5° 

34 7 

104.5° 

51 3 

101 0 

16 7 

103 0 

39 5 

105 

54,6 

101 6 

23 5 

103 5 

43 8 

108 

75(7) 

102 0 

29 5 

104 0 

47 7 



(Gerlaeh, Z anal 26.432 ) 


Sp gr. of MgSCL+Aq at 9.5°, 


Muss of wilt ^per unit 

Density of solution 
(g. per co) 

0 00191 

1.00170 

0.00380 

1.00340 

0.00569 

1.00526 

0.00758 

1 00705 

0 01132 

1.01060 

(McGregor, C N. 1887, 65.6 ) 


„ i 1000 g. 

H a O; b=sp gr if a is MgS0 4 +7H 2 0, V 2 
mol. wt. = 123; c=sp gr if a is 


2 

3 


1.056 1 059 
1.103 1 114 


1.141 1 166 
1 174 1.214 


5 


1.260 


7 1 252 

8 1 273 


Sp. gr. of MgS0 4 +Aq at 25°. 



(Wagner, Z. phys. Ch. 1890, 5. 38.) 


Sp. gr. at 16°/4° of MgSCL+Aq contain- 
ing 11.0222% MgS0 4 = l, 11471, containing 
8.343% MgS0 4 - 1.08558. (Schanrock, Z. 
phys Ch. 1893, 11. 782.) 


(Favre and Valson, C. R. 79 . 968.) 



SULPHATE, MAGNESIUM 


Sp. gr of MgSCL+Aq. 


MgSOipefttor 

t° 

Sp gr t°/t° 

0.002548 

17.989 

1.0001625 

0 005093 

18 020 

1 000324 

0 01015 

17 995 

1 000639 

0 02023 


1 001274 

0 05023 

18.047 

1 003117 

0 09950 

18.033 

1 006122 

0 19773 

18.014 

1 012035 

0 29459 

17.997 

1 017806 

0 48671 

17.994 

1 029101 

0 5022 

17 90 

1.03000 

5 0220 

17 95 

1 26970 

0 002616 

14.096 

1 0001672 

0 005230 

14 109 

1 0003311 

0 01042 

14 098 

1 000659 

0 02077 

14.092 

1 001306 

0.12462 

14 199 

1 007682 

0 24567 

14 092 

1 014980 


(Kohlrausch, W. Ann. 1894, 53. 27.) 


Sp. gr. of MgSO<+Aq. 


0 

0 5368 

1 0917 

2 1076 
4 1367 


1 000000 
1 000570 
1 001157 
1.001141 
1.002234 
1 004372 


18! 0846 1 018954 

37 1342 1 038983 


(Dijken, Z phys. Ch. 1897, 24 . 108.) 


observed density; and w= volume cone. 




26.25 
25.91 
24.53 
21 60 
18.41 
13 79 
12 63 
11 29 


1 3374 
1 3319 
1 3101 


1 1423 
1.1291 
1.1147 


(Barnes, J phys. Chem. 1898, 2 . 542.) 


Sp gr. of MgSOi+Aq at 20°. 


25.46 
18 61 
10 14 


1 2879 
1.2019 
1 . 1049 


(Forchheimer, Z phys Ch. 1900, 34 . 24.) 


Sp gr. of dil. MgSOi+Aq at 20.004°. , 
Cono. =g. equiv. per 1. at 20 004°. 

Sp gr. compared with HjO at 20.004° = 1. 


Cono 

Sp. gr 

0 0000 

1 000,000,0 

0 0001 

1 000,006,4 

0 0002 

1 000,012,9 

0 0003 

1 000,019,4 

0 0004 

1 000,025,9 

0.0005 

1 000,032,4 

0 0010 

1 000,064,8 

0 0020 

1 000,129,4 

0 0050 

1.000,322,4 

0 0100 

1.000,642,1 


(Lamb and Lee, J Am. Chem. Soc 1913, 35. 
1684.) 


More sol in HCl+Aq than in HaO. (Rich- 
ter ) 

In sat. HCl+Aq, anhydrous MgSO. is 
scarcely sol.; MgSC>4+7HsO dissolves, but is 
precipitated by a current of HC1 gas. (Hens- 
gen, B. 10 . 259.) 

Marguentte (C R 48 . 50) denies the pre- 
cipitation. 

For solubility in H2SO4, see MgH^SCDa. 

Completely pptd from MgSCL+Aq by 

me. HCsHjO a + Aq (Persoz.) 

Somewhat sol m sat. NH4C1+Aq with 

iparation of a double sulphate. 

Rapidly sol. in ICCl+Aq with separation of 
K2SO4 

Sol. m sat NaCl+Aq without pptn. of the 
latter. 

Easily sol. in sat. KNO«+Aq without caus- 
ing any pptn. 

Sol m sat NaNOa+Aq (Karsten ) 

Rapidly sol in sat. CuSC>4+Aq; when 
saturation is reached, a double salt separates 
out. (Karsten.) 

100 pts sat. MgSCh+NiSCL+Aq at 18-20° 
contain 30.93 pts. of the two salts; 100 pts. 
sat. MgSCL+ZnSOt+Aq at 18-20° contain 
35.45 pts, 100 pts. sat. MgSO < +NiS0 4 + 
ZnSOi+Aq at 18-20° contain 35.62 pts (v. 
Hauer, J. pr. 98. 137.) 

100 pts HjO dissolve 14 1 pts. MgS0 4 and 
9.8 pts K3SO4, if sat MgSO.+Aq is sat. with 
K2SO4, 32.4 pts MgSOi and 8.2 pts. K a S0 4 , 
if sat. KjSCL+Aq is sat. with MgSCL, all at 
16°. (Mulder, J. B. 1866.) 

100 pts HjO dissolve 25.95 pts. MgSO* and 
5 21 pts Na 2 S04 at 0°. (Diacon, J. B. 1866. 
62) 



SULPHATE, MAGNESIUM HYDROGEN 


100 pts. II 2 0 dissolve 15.306 pts. MgS0 4 
and 13.086 pts. Na 2 S0 4 at f 0 Q . (Pfaff, A 99. 
224.) 

See also under M gJT n 2 (S0 4 ) a +4H 2 ( ) 


MgH.(S0 4 ) 4 Boiling H 2 S0 4 dissolves 
about 2% MgS0 4 , from which this compound 
crystallises. (Schultz, Pogg 133. 437.) 


Solubility of mixtures of MgS0 4 and 
MgNa a (S0 4 ) s +4H 2 0 at t°. 


23 3 
27 2 
36 1 
33 9 


31 4 
24 2 
19 1 
18 44 


(Roozeboom, 1888, Z. phys Ch 2, 518 ) 
See also under MgNaASCLla+lHjO. 


out. 

Insol. m liquid NH 3 . (Franklin, Am. Ch 
J. 1898, 20. 828.) 

100 pts. dal. alcohol containing at 15°: 

10 20 40 % alcohol 

contain 39.3 21.3 1.62% MgS0 4 +7Ha0. 
(Schiff, A. 118. 366.) 


At higher temp, the solubility increases 
proportional to the temp (Gerardin, A ch. 
(4) 6. 145.) 

1Q0 pts absolute methyl alcohol dissolve 

I. 18 pts, MgS0 4 at 18°. (de Bruyu, Z phys 
Ch 10.783.) 

100 pts absolute methyl alcohol dissolve 
41 pts. MgS0 4 +7Ha0 at 17°; 100 ptH abso- 
lute methyl alcohol dissolve 29 pts. MgS0 4 + 
7H a O at 3-4°, 100 pts. 93% methyl alcohol 
dissolve 9.7 pts MgSO+7HaO at 17°; 100 
pts. 50% methyl alcohol dissolve 4.1 pts. 
M.gS0 4 +7Ha0 at 3-4° (de Bruyn, R t. c. 

II . 112 .) 

100 pts. absolute ethyl alcohol dissolve 1 3 
pts MgS0 4 +7Ha0 at 3° (de Bruyn ) 

InsoL in CS s (Arctowski, Z anorg. 1894, 
6. 257 ) 

Insoi. in methyl acetate (Naumann, B 

1909, 42. 3790. j, ethyl acetate (Naumann, B 

1910, 43. 314,); acetone (Naumann, B 
1994, 37. 4320 ) 

100 g. 95% formic acid dissolve 0.34 g. 
MgS0 4 at 19°. (Aschan, Ch. Ztg. 1913, 37. 
1117.) 

100 g. sat solution of MgS0 4 and sugar 
in HjO contains 46 52, g. sugar +14.0 g. 
MgS0 4 , or 100 g. HsO dissolve 119.6 g. sugar 
+36.0 g MgS0 4 . (Kohler, Z Ver. Zuclcer- 
md, 1897, 47. 447.) 

Magnesium hydrogen sulphate, MgH 2 (S0 4 )a. 

Dscomp. by H s O. Sol. m H 2 S0 4 . Insol. 
in methyl acetate (Naumann, B 1909, 42. 
3790 ) 


Magnesium pyrosulphate, MgSaO 7. 

Decomp by HO. 

Magnesium manganous sulphate, MgSOj, 
2MnS04+15H a 0. 

Min. Fausenlc. 


Magnesium manganous zinc sulphate, MgSO,, 
MnS0 4 , ZnS04+21H 2 0 
Sol. in HaO (Vohl, A. 99. 124 ) 

Magnesium nickel sulphate, MgS0 4 , 3NiSO, 
+28H a O. 

Sol in HO. (Schiff ) 


Magnesium nickel potassium sulphate, 
MgSOa, NiS0 4 , 2K2SO4+I2H2O. 
Sol in HaO. (Vohl, A 94. 57.) 


Magnesium potassium sulphate, 

MgKa(S0 4 )a+6Hs0 

100 pts HaO dissolve 22,7 pts, anhydrous 
salt at 16 6°. (Mulder ) 

100 pts. HaO dissolve at: 

0° 10° 20° 30° 35° 

14 1 19 6 25.0 30 4 33 3 pts. anhy- 
drous salt, 

45° 55° 60° 65° 76° 

40 5 47 0 50 2 53 0 59 8 pts. anhy- 
drous salt. 
(Tobler, A. 96. 193.) 


100 g. HaO dissolve 30.52 g. MgK 2 (S0 4 )a+ 
6H s O at 15°. (Lothian, Pharm, J. 1909, 82. 
5592.) 


Solubility m H s O at t°. 


MgSOj 


1:1 43 
1 1 38 
1:1 37 
1.1 46 
1:1 55 
1:1 62 
1:1 56 
1:1.58 
IT 54 


12 13 

13 79 
15 56 
17 92 
20 99 
23 79 
24.85 
25.56 

27 72 

28 17 


(Prccht, B. 1882, 15. 1668.) 



SULPHATE POTASSIUM CHROMATE, MAGNESIUM 


Sp. gr. of aqueous solution at 15° contain- 
8% hydrous salt, 


ing 


1 0129 1 0261 1 0394 1 053 


10 12 14 16% hydrous salt, 

1 0668 1.0808 1 095 1 1094 


18 20 22% hydrous salt. 

1 124 1.1388 1 1539 
(Schifi, A. 113. 183, calculated by Gerlaeh, 


100 mols. H a O hold mols. salt in solution 


, at t°. 

t- 

MgSO h 

NiuSO-i 

22 

4 70 

2 95 

24.5 

3 68 

3 45 

30 

3 60 

3.60 

35 

3.69 

3 69 

47 

3.60 

3 60 


(Roozeboom, R. t. c. 1887, 6. 333.) » 


h. anai. e. 


Sp. gr. of MgK 2 (S0 4 ) 2 +Aq at 18°. 


0 3744 
0 0998 
0 02004 
0 01004 


1 0633 
1.0531 
1 0427 
1 0243 
1.0040 
1.0015 
1.0004 


These results lead the author to conclude 
that in dil solutions the double salt is de- 
comp. into its constituents. (McKay, Elek- 
trochem. Zeit. 1899, 6. 115.) 

Min Picromente 

+4H 2 0. (van del' Heide, B 26. 414 ) 
2MgS0 4 , K 2 S0 4 Mm Langbeimte 
Deliquescent Absorbs 56 26% H 2 0 from 
air to form K 2 S0 4 , MgS0 4 +6H 2 0 (Mallet, 
Chem. Soc 1900,77.220) 

4MgS0 4 , K 2 S0 4 +5H 2 0 (van’t Hoff and 
Kassatkin, B A. B 1889. 951.) 

Magnesium potassium zinc sulphate, MgS0 4 , 
2K 2 S0 4 , ZnS0 4 + 12H 2 0. 

Sol. in H a O (Vohl, A 94. 57.) 

Magnesium potassium sulphate chloride, 

MgS0 4 , h 2 S0 4 , MgCl 2 +6H 2 0. 

Min, Kainiie, 

Magnesium rubidium sulphate, MgS0 4 , 

Rb 2 S0 4 +6Ii 2 0. 

Sol. in H 2 0 (Tutton, Chem Soc 68.337.) 
1 1 H 2 0 dissolves 202 g anhydrous salt 
at 25°. (Locke, Am Ch 3 1902,27.459) 
2MgS0 4 , Rb 2 S0 4 . Deliquescent (Mallet, 
Chem Soc 1900, 77. 223 ) 


Magnesium sodium sulphate, MgS0 4 , Na 2 S0 4 
+4H s O. 

Mm. Blbdile, Swionyile 
Bladite is efflorescent, Simonyite, deli- 
quescent. 

+5H 2 0. Min Ldimte 
+6H 2 0. Decomp on air. Sol in 3 pts. 
cold H 2 0 

Na 8 Mg(S0 4 ) 4 Mm. Vanthoffiie. (van’t 
Hoff, B A. B. 1902. 414.) 
MgNa 2 (S0 4 ) 2 +4H 2 0. Min. Astrahamte. 


Solubility of mixtuies of MgNa 2 (S0 4 ) 2 + 
4H 2 0 and Na 2 S0 4 at t° 


fi per 100 g 
NaiSO< I 


18 5 
22 
24 5 


30 

35 


43 0 
35 2 
32 5 
25 9 
23 5 


H,0 

Mgscn 


48.9 
50 3 
55 0 
69 4 


(Roozeboom, Z phys Ch. 1888, 2. 518 ) 


See also undei MgS0 4 . 


Magnesium thallous sulphate, MgS0 4 , T1 2 S0 4 
-|-6H 2 0. 

Sol m H 2 0, but decomp by repeated re- 
cry stalhsations. (Werlher ) 


Magnesium uranyl sulphate, 

MgS0 4) (U0 2 )S0 4 +5H0 2 
(de Comnck, Chem Soc. 1905, 88. (2) 530.) 


Magnesium zinc sulphate, MgS0 4 , ZnSO„-j- 
14H 2 0 

Sol. in H 2 0 (Pierre, A ch (3) 16. 244 ) 
■f 10H 2 O (Pierre ) 

3ZnS0 4 , 5MgS0 4 +56H 2 0 (Selnff.) 

There are only two compounds, 2(MgS0 4 , 
7H 2 0), ZnS0 4 , 7H 2 0 and MgS0 4 , 7H 2 0, 
ZnS0 4 . 7HjiO (Hollmann, Z phys Ch 
1901, 37. 212, and 1902, 40. 577. 


Magnesium sulphate potassium chloride, 
MgS0 4l KCl+3H 2 0 or MgS0 4 , K 2 S0 4 , 
MgCl 2 +6H 2 0 
Mm. Kamile 

100 pts. H 2 0 dissolve 79 56 pts at 18°. 
(Krause, Arch Phaim. (3) 6. 326.) 

Not sol m a mixture of abs alcohol and 
ether, which dissolves out MgCl 2 (Lehmann, 
J B. 1867. 416.) 

Alcohol dissolves out MgCl 2 , also little 
H 2 0 Much H 2 0 dissolves completely. 
(Zmclcen, Miner Jahrb 1865. 310 ) 


Magnesium sulphate potassium chromate, 
2MgS0 4 , K 2 Cr0 4 -)-9H 2 0. 

Sol. in H a O. R. 86. 443 ) 
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Manganous sulphate, basic, 3MnO, 2SO»+ 

3H2O 

Insol. m H»0, but slowly decomp thereby 
(Gorgeu, C II 94. M2. 5.) 

Manganous sulphate, MnS0 4 . 

Anhydrous. 

Absorbs HiO from the air to form MnS0 4 +4H 2 0 


(Brandes, Pog, 


s HaO a 


IS 75', at 62 5° it 
'u 3 pts H 2 O, bu 
boromo cloudy 0 


to dissolve 1 pt. MnSOi in 3 pts H 2 0, 

solution at 32 5° J ‘ J 

to 100'. (Jahn ) 

IOO pts MnS0 4 +Aq sat at 11-14° contain 
37 5 pts, MnSOi. (v Hauer, J. pi. 103. 114 ) 
Sat. MnSOi+Aq contains at. 

—8° —5° +5° 18° 22° 

30 0 31,0 34.1 38 3 38.2% MnSOi, 

23° 32° 45° 52° 70° 

39.1 41.7 44 2 36 4 41 1% MnSOi, 

83° 110° 115° 123° 130° 140° 

36 3 18 4 21 5 10.7 13 6 9.4% MnSOi. 

(Stal'd, A. ch. 1894, (7) 2. 663.) 
Solubility in H 2 0 increases from 0-55°, and 
decreases from 55-145° The increasmg solu- 
bility is that of MnSOi-f 5H 2 0, and MnSOi-f 
2H a O separates out at 35°, and is completely 
insol at 146°, (Etard ) 

If solubility S=pts anhydrous MnSOi in 
100 pts. solution, S =30.0+0.2828t from —8° 
to 57°; S =4S,0— 0 4585t from 57° to 150°. 

Practically insol m H 3 0 at 180° (Etard, I 
C. R 106.208) ! 

Solubility vanes according to the hydrate 
used. Above results of Etard show the solu- 
bility of MnS0j+7H,0 at 0°, and MnS0 4 + 
3H 2 0 at 57°. Anhydrous MnS0 4 is stable 
only above 117° (Lincbarger ) 

100 pts. H a O dissolve pts anhydrous MnSOi 


(Lmebarger, Am. Ch, J 16. 225.) 
+H s O. Stable only between 57° and 117°. 


Solubility of MnSOi +HaO in H 2 0 at t° 


61 06 
58 01 
51 37 


49 45 
44 87 
38,71 


Av, of varying results. 

(Cottiell, J. phys Ch 1900, 4. 652.) 


+2H 2 0. Stable between 40° and 57° 


(Linebarger ) 

+3H 2 0 Stable between 30° and 40°. 


+4H 2 0. SI. efflorescent. Less sol. in boil- 
ing than m cold H 2 0. 

100 pts H 2 0 at 4.4° dissolve 31 pts. MnS0 4 
+4H„0 (Jahn ) 
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3 M 11 SO 4 + 4 H 2 O 


Solubility of MnSOi+4H 2 0 ir 


(Brandos, Pogg. 20. 3 


25 0 
30 0 
32 2 


03 97 
64 10 

04 19 
65.32 


(Cottiell, J phys Ch 1900, 4. 051.) 
Linebarger’s determinations are inaccu- 
rate. (Cottrell.) 15 


Solubility in H a O at t°. 


MnSOi for 100 g. HjO 


+5H a O Sol. in 1 pt. HjO at 18.75° 
(Jahn, A. 28. 110 ) 

Stable from 8° to 18°. 


79 16 

80 38 

82 04 

83 91 


84.63 

85 27 

86 16 


(Mulder, Scheik. Verhandel, 1864. 137. 


I Stable in aqeous solution between 15° and 
1 20°. (Schieber, M 1898, 19. 281.) 

Solubility of MnSOi+5H a Q at t°. 


57 88 
61 78 
64 01 
67 12 


72 23 
74 67 

78 81 

79 63 




61 59 
64 78 
67 76 
67 92 
71 01 


(Linebarger.) 

Stable in aqueous solution between 25° and 
31° (Schieber, M 1898, 19. 281 ) 


(Cottrell, J. phys. Ch. 1900, 4. 651.) 
Linebarger’s determinations are inaccurate 
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Solubility in H2O at 25° =65.09 g, MnSOi 
for 100 g H2O. (Richards and Fraprie, Am. 
Ch. J 1901, 26. 77.) 


+6H2O. Stable from- 5° to +8° 

100 pts. II2O dissolve pts. MnSOj from 
MnK0 4 -t-6H 2 0 at t°. 


55' 87 
64.21 

66 87 

67 49 


70 88 
72 45 

74 35 

75 38 


76.24 
77 02 
77 27 
7 481 


+7H2O. Efflorescent 
Sol. m less than 0 5 pt H 2 0 at 18 75 c 
(Jahn.) 

Stable between - 10° and — 5° 


Sp. gr. of MnSOi+Aq at 15°. 


(Gerlach, Z anal 8. 288.) 


Sp. gr. of MnSOi+Aq at 23°. a=no. of l A 
mols. in grms. dissolved m 1000 g H.2O; 
b =sp. gr if a is MnSCb+SEUO, A mol 
wt.=120 5; c=sp. gr. if a is M11SO4, 
mol wt. =75.1 


Solubility of MnS0j+7H 2 0 in H2O at t° 


47 96 
56.23 
56.38 


1 006 
1 013 
1.020 
1.025 
1 0320 
1 038 
1 044 
1 050 
1 056 
1 0650 
1 072 
1 079 
1.085 
1.093 
1.1001 
1 106 
1 114 
1 121 
1.129 
1.1363 
1.144 
1.150 
1 160 
1.166 
1 1751 


(Favie and Valson, C. R, 79 . 968 ) 


1 0630 
1 1325 
1 2070 
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Sp. gr. of MnSOj+Aq at 15°. a = 
sp. gr if a is MnS0 4 , c=sp. gi 
MnS0<H-4H 2 0; d=sp. gr if a la 


1 0500 
l 1035 
t 1605 
1 2215 
l 2870 
l 3575 


1 0090 
1 1055 
1 1435 
1 1S35 
1 2255 
1.2695 
1 3155 
1 3640 


1 0310 
1 0630 
1 0905 
1 1315 


1 1130 
1 1440 
1 1765 
1 2105 
1 2455 
1 2815 
1 3186 
1 3565 


(Gerlaoh, Z anal 28. 475.) 

i, gr of MnS0 4 +Aq at 0°. S=pts. MnSOi 
in 100 pts. solution 


16.7450 
14 0462 
11 5804 


1 1834 
1.1519 
1 1239 


(Charpy, A oh (6) 29. 26 ) 

Sp. gr, of MnS0 4 +Aq at room temp, con- 
taming: 

11.45 18 8 22 08 %MnSO 4 . 

1 1469 1 2513 1.3082 

(Wagner, W. Ann. 1883, 18. 271.) 


i. gr. of MnSCL+Aq at 26°. 



(Wagner, Z. piiys. Ch. 


Sp gr at 16°/4° of MnSCL+Aq contain- 
ing 30.819% MnS0 4 = 1.36267 (Sdhdnroek, 
Z. phys Ch. 1893, 11, 781 )' 

Sat. MnS0 4 -|-Aq boils at 102 4°; crust 
forms at 101 6°, and solution contains 48.7 
pts MnS0 4 to 100 pts H 2 0. 

B -pt. of MnS0 4 +Aq containing pts. MnS0 4 
to 100 pts HsO. 


100 5° 

101 ,0 

101 5 I 46 2 


(Gerlach, Z, anal. 26. 434.) 


Sol. in about 20 pts. boiling H 2 S0 4 , and 
more sol in boiling HjS0 4 -f-Aq of 1 6 sp. gr. 
(Schultz, Pogg. 133. 137 j 
Completely pptd. from solution by HC 2 H 3 0 2 . 
(Persoz ) 

For solubility in (NH 4 ) 2 S0 4 , see under 
(NH 4 ) 2 S0 4 

MnS0 4 +Aq sat. at 10°, then sat. with 
If 2 S0 4 at same temp, contains for 100 pts. 
HsO 16.7 pts MnS0 4 and 44 3 pts Iv 2 S0 4 
(Mulder ) ' 


Solubility of MnS0 4 +Na 2 S0 4 in H 3 0 at 35*' ” 


MnS0 4 NuiSOi 


9MnS0 4 , 10Na 2 S0 4 


9MnS0 4 , 10Na 2 SO 4 + 
MnS0 4 , 3Na 2 S0 4 
MnS0 4 , 3NajS0 4 


Insol m bquid NHa. (Franklin, Am Ch. 
*1898, 20. 828.) 

Anhydrous MnS0 4 in iiisol. in absolute 
.lcohol 

1000 pts. alcohol of 0.872 sp gr, dissolve 
6 3 pts. MnS0 4 . 

Sol in 60 pts of 50% alcohol. Insol. in 
absolute alcohol (Brandes, Pogg. 20. 556.) 

100 pts. solution saturated at 16° in dil. 
alcohol containing: 

0 10 50 60 % alcohol, contain 

66.25 61.4 2 0 0.66 pts. MnS0 4 +5H 2 0. 

(Schiff, A. 118. 385.) 


+3H 2 0 is formed. 

WhenMnS0 4 -)-7H 2 0 is dissolvedm 15-50% 
alcohol, the bquid separates into two layers, 
the lower containing less (12-14%) alcohol 
and more (47-49%) saltj/'S!5\pper containing 
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more (50-55%) alcohol and less (1.3-2 2%) 
salt. If the alcohol has "the above strength 
(15-50%) the separation takes place at ordin- 
ary temp., but with 13-14% or 60% or more 
alcohol, warming is necessary to effect the 
separation. (Schilf, A. 118. 363.) 


Solubility of MnSOi+HaO in alcohol+Aq 
at t°. 


Composition of two layers sat. with the 
^ solid salt at t°. 



Composition of the solutions sat. with 
respect to one another. 


t° 

water layer | 

alcohol layer 

% alcohol 

% MnSOi 

% alcohol 

% MnSOi 

50 

N 

t8 70 
til 86 

34 95 

30 99 

29 20 
24.84 

t53 . 64 
• 45 83 
■41 93 
-35.15 

0.97 

2.19 

3.11 

5 95 

36 

t8.38 

*9.24 

10 75 

15 09 

29 52 

28 61 

26 33 

21 85 

t42 38 
*41.71 
36 89 
30 06 

3 07 

3 44 

5 19 
9.03 

30 

t7 60 
♦8 69 

10 46 

11 86 
16 18 

32 40 
30.15 
27 58 
25 75 
20 86 

f50 97 
*45 20 
40.71 
37 54 
29 89 

1.74 

2 49 

5 20 

9 64 


(Schreinemakers and Deuss.) 


tMetastable solutions. 

♦Solutions also sat with respect to MnSOi, 
HjO. 


(Schreinemakers and Deuss, Z. phys. Ch. 
1912,79. 559.) 


Composition of alcohol solutions sat. with 
MnSOi+HjO at t°. 


50 


63,74 
65 21 
65.23 
64.83 


0 

6 67 
16 02 
22.63 
36 47 


36 26 
28 12 
18 75 
12.54 
4.12 


Solubility of MnS0 4 +4H 2 0 in alcohol+Aq. 


I. HiO 


56 86 
52.25 
49 41 
45 34 
42 56 


47.66 
53 00 
56 24 


(Linebarger, Am Ch. J 1892, 14. 380.) 


Solubility of MnS0i+5H 2 0 in alcohol+Aq. 

Composition of the solution sat. with 
MnSOi+5H a O. 


62.01 
*62 15 
*54 85 


0 

5.60 

6.46 

7.48 

9.24 


32.37 
31.48 
30 51 
28.61 


41 71 

47 73 

48 27 


30 


61.4 
61 43 
61.25 
60 78 
*61.16 
*52 31 
44 83 
30 95 
9 19 


0 

2 26 
6.09 
6 96 


36.31 
33.66 
*33 26 
30.15 
2.49 
0.98 
0 08 
0.01 


♦The solutions also sat. with respect to one 
another. 

(Schreiprrr kers and Deuss.) 



alcohol layer 

water 

layer 


alooLol 

M&i 

alcohol 

Mn^Oj 

10 

15 

17 6 
21 

26 

37.06 
44 56 
47.11 
53 55 
53 09 

5.44 

2 79 

2 22 

1 10 

1 23 

13 78 

9 25 

8 53 

6 10 

6 81 

25.25 
29.79 
30 88 
35 05 
33 72 


Composition of solution sat. with solid 
substance at 25° 


% HiO 

% alcoholl 

% MnSOi 

Solid phase 

60.7 

0 

39 3 

MnSO<+6HjO 

*69 47 

6,81 

33 72 

*45 68 

63 09 

1.23 


42 05 

57 39 

0.56 


23.30 

76.70 

0.0 

MnSO< +H s O 


I *The two liquids are sat. with respect to one 
another. 
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Composition of the two solutions sat. with Manganous hydrazine sulphate, MnH 2 (SO<)j, 
respect to one another at 25°. 2N2H4. » 


*33 72 
31 51 
22 61 


*53 09 
49 76 
32 76 




% MnS0 4 


1 23 
1 83 
8 01 


♦Also sat with MnS0 4 , 5H 2 0. 

(Schrememakers and Deuss.) 


Insol. in absolute ether between 5° and 7°, 
and no crystal H a O is removed thereby 
Insol. in boiling oil of turpentine, but 1 mol. 
crystal H 2 0 is removed from MnS04+4H 2 0 
(Brandes, Pogg. 20. 568 ) 

Insol in benzonitrde (Naumann, B 1914, 
47. 1370.), ethyl acetate. Naumann, B. 
1910, 43. 314); acetone. (Naumann, B. 1904, 
37. 4329, Eidmann, C.C. 1899, II. 1014.) 

100 g. sat. solution in glycol contain 0 5 
g. MnSCL (de Conmck, Bull Ac. roy. Belg, 
1905. 359) 

MnS0 4 + 7H 2 0 occurs as the mm Mallar- 
dite. 


Manganomanganic sulphate, MnO, MnOj, 
4S0 3 +9H s 0. 


1 pt is sol m 60 pts. H S Q at 18° 

Stable in the air at 10(r. (Curtius, J. pr. 
1894, (2) 50. 331 ) 

Manganous nickel potassium sulphate, 
MnS0 4 , NiS0 4 , 2K j S 0 4 +12H 2 0 Sol. 
in H 2 0 (Vohl, A. 94. 57.) 

Manganous potassium sulphate, K 2 S0 4 , 
MnS0 4 +2H 3 0. 

+4H 2 0. Efflorescent. (Pieire, A. ch. (31 
16. 239.) * 

2MnS0 4 , K 2 S0 4 (Mallet, C. N. 1899, 
80. 301 ) 

Manganic^potassium sulphate, E s Mn 2 (S0 4 )4 

Decomp, by dissolving m H 2 0. (Mitscher- 
hch.) 


Manganomanganic potassium sulphate, 
Mn 8 (S04) 3 , 5K 2 S0 4 =3Mu(S0 4 )s, 
2MnS04, 5K 2 S04. 


Decorap by much H 2 0 Sol. m dil. or 
cone. H 2 S0 4 Insol. in alcohol or ether. 
(Francke, J pi. (2) 36. 166 ) 


Deliquescent Decomp, by H a O. Sol. in 
little ml. H 2 S0 4 +Aq (Fremy, C. R. 82. 
475) 


Manganous potassium zinc sulphate, MnSCL, 
2K 2 S0 4 , ZnS0 4 +12H 2 0 
Sol. in H 2 0. (Vohl ) 


Manganic sulphate, Mn 2 (SC>4)s. 

Extremely deliquescent. Sol. m H 2 0 with 
evolution of heat, and decomposition into a 
basic sulphate Behaves similarly with 
ddute acids Sol in traoes in cold cone H 2 S04. 
Insol in cold cone. HNOa+Aq Sol in cone 
HCl+Aq Deoomp. by absolute alcohol. 
(Oarius, A. 98. 53 ) v 


Manganous rubidium sulphate, MnSOi, 

Bb 2 SC>4+0H 2 O. 

Sol. in H 2 0 (Tutton, Chem. Soc 63. 337.) 
1 1 H 2 0 dissolves 357 g anhydrous salt 
at 25° (Locke, Am. Ch f. 1902, 27. 459 ) 
+2H 2 0 (Wyrouboff, Bull. Soc Mm. 1891, 
14. 242.) 

2MnS0 4 , Rb 2 SC>4. (Wyrouboff.) 


Manganyl sulphate, Mn0 2 , SO s . 

Sol. in H 11 SO 4 but solution decomp if 
below 40-60° Baume. Solubility in 40° 
Baum <5 acid = 15%: 55°, 4-5%. Solution can 
be heated to 60-80° without decomp. . (Bad. 
Amlin u, Sodafabrik, C. C. 1905, II. 1398.) 

Manganous hydrogen sulphate. 

MnSOi is sol. in 20 pts boiling cone. H 2 S0 4 , 
more sol. in boiling H 2 S04+Aq of 1.6 sp. gr 
(Schultz.) " 

MnH 2 (S04) 2 , and+HjO. Sol. in H 2 0 with 
deeomp. (Schultz.) 

MnH a (S04)4. Sol m H s O with decomp. 
(Schultz.) 



Dehquesoent. Decomp, by HaO. Sol m 
dil. H 2 S04+Aq. (Francke, J pr. (2) 36. 251.) | 


Manganic rubidium sulphate, MnUSCLL, 
Rb 2 S0 4 +24H a 0. 

Deliquescent. (Christensen, Z anorg. 
1901, 27. 333 ) 

Manganous sodium sulphate, MnS0 4 , Na 2 S04. 

+2H s O. Dehquesoent m moist air. 
(Geiger.) 

+4H a O. Sol. in 12 pts. boiling H 2 0. 
(Geiger.) 

Manganous sulphate ammonia, MnS04,4NH 8 . 
Decomp, by H 2 0. (Rose, Pogg. 20. 148.) 

Manganous sulphate cupric oxide, MnSCU 
2CuO+3H a O. m 
(Mailhe, A. ch. 1902, (7) 27. 392.) 

MnS04, 3 Cu0+xH 2 0 (Recoura, C. R. 
1901, 132. 1415.) 

MnS04, 24CuO +xlpa>. (Recoura.) 
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Manganous sulphate hydrazine, MnS0 4 , 
2N 2 H 4 . 


Z. anorg. 1908, 60. 285.) 

Manganous sulphate hydroxylamine, MnSO*, 
NH 2 0H+2H 2 0. 

Insol m H 2 0. (Feldt, B 1894, 27. 405 ) 

Mercurous sulphate, basic, 2HgsO, S0»+ 
H*0. 

Sol m 25,000 pts. H 2 0 at 20° (Gouy, C 
- -R. 1900, 130. 1401.) 

Mercurous sulphate, Hg 2 S0 4 
Sol m 500 pts. cold, and 300 pts hot H 2 0 
(Wackenroder, A. 41. 319.) 

Solubihty in H 2 0 at 18°=7 8X10- 4 g mol 
per liter (Wilsmore, Z phys Ch 1900, 36. 
305) 


than pure H 2 0, yet the solubility of Hg 2 S0 4 
these solutions is greater, t. e.,08 e in 
„ 1 ZnSOi+Aq and 1 1 g ml 1. CdS0 4 + 
Aq at 20°. (Gouy. C. R 1900, 130. 1402 ) 
Solubihty m 0.2N K 2 SO.,+Aq = 9 05X10- 4 
g mol per 1 at 25° (Drueker, Z anorg. 
1901, 28. 362.) 

Solubility of Hg 2 S0 4 in K 2 S0 4 +Aq. 

g per 100 g sat solution 


Hg 2 S0 4 at 25° (Drueker, Z a 
302 ) 

Solubility m H 2 G at t°. 


j.-mol 


0 055 
0 080 
0 065 
0 074 
0 084 
0 092 


HsSO, 


0 008 
0 018 
0 037 
0 063 
0 071 
0.071 


8 22 
8.77 
9 44 


3.10 
5 75 
8 50 
13 20 


ng«s04 


0 0475 
0.0703 
0 0912 
0 0994 
0 1080 


0 0677 
0 1016 
0.1364 
0 1724 
0.1002 


0.1344 
0 2120 
0 2951 
0.4610 
0 6440 


0.0441 
0 0438 
0.0420 


0 1681 
0 2135 
0 2514 ' 
0 2503 
0 2226 


(Barre, A. oh. 1911, (8) 24. 202.) 

About 3 times as sol. in sat ZnS0 4 +Aq as 
- distilled H 2 0, (Wright, Phd. Mag (5) 
1885, 19. 29.) 


(Barre, A, ch 1911, (8) 24. 203 ) 

Solubility in H 2 0 at 25° is 20% greater 
than at 18° and =11 71X10' 4 g. mol. per 1. 
By addition of increasing amts, of H 2 S0 4 the 
solubility is somewhat, but not regularly, 
decreased. K 2 S0 4 lowers solubihty less than 
H 2 S0 4 (Duicker, Z anorg. 1901, 28. 362.) 

Easily sol. m dil. HNOs+Aq, from which 
solution it is separated by dil. H 2 S0 4 +Aq. 
(Wackenroder, A 41. 319.) 

Abundantly sol. m hot, less sol in cold dil. 
H a S0 4 +Aq (Berzelius.) 


Solubility in H 2 S0 4 +Aq at 25°. , 


HaSO. normality 1 

g.-mol Hg 2 SO< per litre 

0.0400 

8.31 X RM 

0.1000 

8.78 X 10 4 

0 2000 

8.04 X 10 4 


(Drueker, Z. anorg. 1901, 28. 362.) 


Partially decomp. by hot NH 4 salts +Aq 
(Miahle, A. eh. (3) 5. 179.) 

5 times more sol m sat. CdS0 4 +Aq than 
in H a O (Hulett, Phys. Rev. 1907, 25. 16.) 
Sat. ZnS0 4 or CdfiC^+Aq attack much less 


Mercuric sulphate, basic, 2HgO, SO s . 
(Mailhe, A. ch. 1902, (7) 27. 394 ) 
3HgO, SOa {M metal Iwpeth ) 


cold, and in 32,258 pts. at 16° when pptd 
100°. (Cameron, Z anal 19. 144.) 

SI. sol. m warm dil H 2 S0 4 +Aq. (Rose.) 
Solubihty m H 2 0 is increased by addition 
H 2 S0 4 up to an acid content of 4.3 mol 
SO a to 93.7 mols. H 2 0. (Hoitsema, Z. phys. 
Ch. 1896, 17. 665 ) 

Sol. m warm cone. HC1 or HBr+Aq. 
(Ditte ) 

Sol m alkali chlorides +Aq (Miahle ) 

Sol. m dil. HNOa or in HCl+Aq. More 
easily sol. in the warm acids. (R&y, Chem. 
Soc. 1897, 71. 1099.) 

3HgO, 2S0 s + 2H 2 0. (Hoitsema, Z. phys. 
Ch. 1895, 17. 659.) 

4HgO, 3 SOa. (Hopkins, Sill. Am. J. 18. 
364.) 


Mercuric sulphate, HgS0 4 . 

Decomp. by H 2 0 mto 3HgO, SO s , and a 
sol. acid salt. Sol. m dil. H 2 S0 4 +Aq. De- 
comp. by all acids. (Berzelius.) 



SULPHATE, MOLYBDENUM 
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Sol in warm cone HCI or HBr+Aq; very 
si. sol in boiling cono. HI+Aq (Ditte, A. 
ch (5) 17. 124 ) 

Very si. sol m hot cone HP (Ditte, A ch. 
1879. (5) 17. 125.) 

Sol mHCN+Aq (Mohr.) 

Sol. with decomp, in NaCl+Aq (Miahle.) 
Insol. in liquid NH 3 (Franklin, Am. Ch 
J. 1898, 20. 829. 

Insol. in cone, alcohol. 

Insol. m acetone (Naumann, B 1904, 
37. 4329.) , methyl acetate. (Naumann, 1 ’ B 
1909, 42. 3790.) ; ethyl acetate. (Naumann, 
B. 1910, 43. 314.) 

Insol. in benzomtrile (Naumann, B. 1914, 
47. 1370 ) 

Insol in pyridine. (Schroeder, Dissert. 

1901.) 

+H 2 0. Decomp by H 2 0. (Eisfeldt, 
Pkarm Centr 1853. 812.) 


Mercuromercuric sulphate, Hg 2 0, 2HgO, SOj. 

Insol m cold H 2 0; not decomp, by boiling 
HjO. Decomp, by HCl+Aq. (Brooke, Pogg 


} 4 (Baslcerville, J, Am 
19. 875.) 


Mercuric hydrogen sulphate, HgH 2 (S0 4 ) 2 . 
(Braham, C N. 42. 163 ) 


Mercuric potassium sulphate, 3HgS0 4 , 
K 2 S0 4 +2H 2 0. 

Sol m H a O. (Hirzel, J B 1850. 332 ) 

Mercuric sulphate chloride ammonium 
chloride, 2HgS0 4 , HgCL, 2NH 4 C1. 
Decomp with H 2 0. Ether dissolves out 
HgCla. (Kosmann, A ch (3) 27. 238.) 

Mercuric^sulphate cyanide, HgS0 4 , Hg(CN) 2 

Decomp by cone, or warm acids. (Rupp, 
Arch Pharm, 1912, 260. 280 ) 

Mercuric sulphate hydrazine, HgS0 4 , N 2 H 4 . 

Ppt. (Hofmann and Marburg, A. 1899, 
306. 216.) 


Mercuric sulphate hydrobromide, HgS0 4 , 
2HBr. 

Sol. in H 2 0 without separation of basic sul- 
phate. (Ditte, A ch. (5) 17. 122.) 

3HgO, S0 3 , 6HBr Sol. m H 2 0. (Ditte.) 


Mercuric sulphate hydrochloride, HgS0 4 , 

Not attacked by HCI. SI sol in HNOj. 
(Baskerville, J. Am Chem Soc. 1901, 23. 
895.) 

HgS0 4 , 2HC1. Sol. in H 2 0 without sep- 
aration of a basic salt Very sol m warm 
H 2 S0 4j solidifying on coolmg if very cone., 
or crystallising if dil (Ditte.) 


Very deliquescent. 

Very sol in H 2 0 (Baskerville, J Am. 
Chem. Soc 1901, 23. 895.) 

+H.O. (Baskerville, tJ Am, Chem, Soc. 
1901. 23. 895 ) 

3HgO, S0 3 , 6HC1 Sol in IDO. (Ditte.) 


Mercuric sulphate hydroxylamine, HgS0 4 , 
2NHsOH +H s O. 

Decomp by cold II 2 0. (Adams, Am Ch 
J 1902,28.209) 


Mercuric sulphate iodate iodide, 6(3HgO, 
2SOj), 6HgI 2 , Hg(IO,) 2 . 

Decomp by H a O and acids. (Biuckner, 
M 1907,28.961.) 


Mercuric sulphate iodide, basic, 3HgO, 2SO s , 
Hgl a . 

3(3HgO, 2SO,), 2HgIj+10H 2 O. 

2(3HgO, 2SO a ), HgI 2 +10H 2 O Very sol. 
m hot cone HNOa. 

3HgO, 2SOa, HgS0 4 , HgI 2 +10H 2 0. 
(Ditte, C. R 1905, 140. 1167.) 

Mercuric sulphate iodide, HgS0 4 , Hgl 2 . 

Decomp, by HjO, not by alcohol or ether, 
(RiegeL J B pr. Pharm 11. 396.) 

3HgS0 4 , Hgl 2 . Decomp by cold or hot 
H 2 0. Sol in H 2 S0 4 +Aq (Ditte, C. R. 
1905, 140. 1165.) 

4HgS0 4 , HgI 2 +16H 2 0, and +18H 2 0 De- 
comp by cold or hot HjO. 

Sol m H 2 S0 4 . (Ditte ) 


Mercuric sulphate sulphide, basic, 2HgO, 
SOj, HgH 

Somewhat sol. in HCI, H 2 S0 4 and HNOa. 
.(Jacobson, Pogg. 1846, 68. 412, 

4HgO, 3SO s , 2HgS4-4H 2 0. SI sol. m 
H 2 S0 4 . (Estrup, Z. anorg. 1909, 62. 169.) 

Mercuric sulphate sulphide, 2HgS0 4 , HgS. 

SI sol in hot HCI, H 2 S0 4 , or HNOa+Aq. 
Easily sol. in hot aqua legia. (Jacobson, 
Pogg 68. 410.) 

2HgS0 4 , HgS. (Palm, C C. 1863. 122.) 
HgS0 4 , 2HgS. (Barfoed, J. B. 1864. 282 ) 
Sol. in aqua regia. (Demg&s, Bull. Soc. 
1915, (4) 17. 356 ) 

HgS0 4 , 3HgS. Insol. m H 2 0 Easily sol 
in aqua regia, decomp by HNO a into — 
3HgS0 4 , HgS. Insol. in all acids except 
aqua regia (Spring, A. 199. 116.) 


Molybdenum sesguzsulphate (?). 

Basic Insol. in H 2 0. 

Neutral Decomp, by H 2 0 into acid and 
basic salts. 

Acid Sol in H 2 0^_£Berzelius.) 



SULPHATE, MOLYBDENUM 


Molybdenum sulpfiate, Mo a 0 6 , 2SO«. 

Very slowly sol in cold, more quickly sol 
in hot H a O, (Bailhache, C It. 1901, 132. 476 ) 
7MoO s , 2Mo0 2 , 7SO s +Aq (Pdchard, C 
R. 1901, 132. 630. 

Molybdic sulphate, MoO s , SOj. 

Deliquescent. Sol in H a O. (Schultz- 
Sellack, B. 4. 14 ) 

MoOa, 3SO3+2H2O. Deliquescent. Par- 
tially sol. in H a O (Anderson, Berz J. B. 22. 
161.) 

Does not exist (Schultz-Sellack.) 

Molybdenum sulphate ammonia, 

5NH a , MoChSOa, 7MoO s +8H a O. 

3NH,, M0O2SO3, 7MoO»+10H a O 
Both very sol, in water but less sol in H a O 
containing ammonium salts (Pdchard, C. R. 
1901, 132. 630.) 

Neodymium sulphate, basic, Nd 2 O t , SO». 
Insol, in H 2 0. 

dil. acids. (Wbhler, B 


Nearly insol. 
1913, 46. 1730 ) 
Insol. m H a O 
134. 658 ) 


(Matignon, C R 1902, 


Neodymium sulphate, Nd 2 (S0i)j+8H 2 0. 
Solubihty in 100 pts. H a O at t°. 


7.05 
6 04 
3.72 
2.70 
2.21 


(Muthmann and itohg, B. 1898, 31. 1728.) 

Neodymium hydrogen sulphate, Nd(SC>4H)j. 
(Brauner, Z. anorg, 1904, 38. 331.) 

Neodymium potassium sulphate. 

Cryst, modification more sol. in cold than 
in hot H a O. (Boudouard, C. R. 1898. 126. 
901.) 

Nickel sulphate, basic. 

Very si. sol. in H 2 0. (Berzelius ) 

6NiO, 5SOs+4H a O. (Athanasesco, C. R. 
103. 271.) 

7NiO, 7H 2 0, SO a +3H a O. Nearly insol. 
in H a O. (Habermann, M. 5. 432.) 

5NiO, SO s : 5NiO, 2SO s ; and 5NiO, 3SO a . 
(Pickering Chem Soc. 1907, 91. 1985.) 

6NiO, SO«. (Stro mhol m. C.C. 1906, 1, 1222 ) 


Nickel sulphate, N1SO4. 

100 pts HaO dissolve pts NiS 


100 pts of sat. soluti 
, 18 20°, 30 77 pts an 
, B 63 , 2 221 ) 

100 pts HaO at 112 i 
xnffiths ) 

NiS04+7H 2 0 is sol i 
putt.) 

— s. HaO at 16.6 


185 71 pts NISO, 
.0 at 12.5° (Ttip- 
75.6 pts NiSOi + 


dissoh 

7HaO * 

Sat. NiSO,+Aq contains at: 

-3° +2° 6° 11° 17° 54° 

21 7 22.7 23.1 26.2 26.6 33.6% NiSO,. 

97° 110° 117° 119° 

38.2 38.7 42.4 44.2 46.5 48.8 49.4% NiS0 4 . 
(fitard, A. ch. 1894, (7) 2. 552.) 

See also below under hydrated salts. 

Sp. gr. of NiSO«+Aq containing g. N1SO4+ 
7H a O m 1000 g. H a O at 23.5° 

140.5 g. {=>14 mol.) 281 421.5 562 

1.073 1.136 1.190 1.238 

602.6 843 983.5 1124 

1.280 1.317 1.349 1.378 

Containing N1SO4 (anhydrous) : 

77.5 g.( = V 2 mol.) 156 232.5 310 387.5 465 
1.079 1.153 1.2241.292 1 3681,421 

(Gerlach, Z. anal. 28. 468.) 

Sp. gr. of NiSCL+Aq at 0°. S=pts NiS0 4 

mlOOpt- ■ 1 - XT ’ on ! - 

100 mols 


2 5043 
1.6131 
0.8327 


0 581 
0 r 476 
0 392 
0.297 
0 189 
0 097 


1.0522 
1 0431 
1.0357 
1 0271 
1.0173 
1.0089 


(Charpy, A. ch. (6) 29. 26.) 

Sp. gr. of NiSO,+Aq at room temp. < 
taining: 

10.62 18.19 25.35% NiSO<. 

1.0925 1.1977 1.3137 

(Wagner, W. Ann. 1883, 18. 272.) 
Sp. gr. of NiSCh+Aq at 25°. 


l-normal 

V- 


(Wagner, Z. phys, Ch. 1890, 5. 39.) 



SULPHATE, NICKEL 


For solubility of NiS0 4 +Na 2 SO 4 m H 3 0, 
see under NiS0 4 +7H 3 0 and NiNa 2 (S0 4 ) 3 
100 pts sat NiS0 4 +ZnS0 4 +Aq at 18-20° 
contain 35 45 pts. of the two salts (v Hauer.) 

Insol. in liquid NH S (Franklin. Am. Ch. 
J. 1898, 20. 828.) 

HC2H3O2 precipitates it completely from 
aqueous solution. (Persoz.) 

100 pts. absolute methyl alcohol dissolve 
0.5 pt NiS0 4 at 18°. (de Bruyn, Z phys. 
Ch 10. 783.) 


Salt used 


e NiS 0 4 
m 100 
g H»0 

NlSO.+fllhO (blue) 

NiSO 4 +7H*0 

NiSO 4 +0H 2 O 
N1S0 4 +7Hs0 
NiSO 4 +6H 2 0 (blue) 

32.3 

33 0 

34 0 

35.0 

44 7 

60.0 
51 0 
62 0 

43 67 

43,84 

43 79 

48 05 

60 15 

60 66 

52 34 

62 34 


3 72 
0 77 

0 455 
0.50 
0.70 

1 01 
1.25 


mol of the solution 


(de Bruyn, R. t. 0. 1903, 22. 418 ) 


This salt is more sol in ethyl alcohol than 
in methyl alcohol. 

See also under hydrated salts 

For solubility of NiS0 4 in ethyl alcohol, 
see under hydrated salts. 

100 g. sat solution in glycol contain 9.7 g. 
NiS0 4 at ord temp, (de Coninck, Bull. Ae « 
Roy. Belg. 1905. 359 ) 

Insol in methyl acetate (Naumann, 
B. 1909, 42. 3790); ethyl acetate, (Naumann, 
B. 1904, 37 , 3602 ) 

Very si. sol. m acetone. (Krug and 
M'Elroy.) 

Insol. m acetone. (Naumann, B. 1904, 
37 . 4329; Eidmann, C. C. 1899, II. 1014). 

+H 3 0. Very si. sol. in abs. methyl al- 
cohol. After standing in contact with it for 
8-9 months, the solution contains 1.34%, 
NiS0 4 . (de Bruyn. R. t. c. 1903. 22. 414.) 

+2HsO. Cryst. from sat. NiS0 4 -)-Aq at 
131°. (Steele and Johnson.) 

+4HjO. Solubility in methyl aloohol+ 
Aq at 10°. Time =24 hrs. P=% anhydrous 
salt in the sat. solutions. 


(de Bruyn, R. t. 0. 1903, 22. 414.) 


Solubility of a- NiS0 4 , 0H S O in H 2 0 at t°. 


(Steele and Johnson ) 

Solubility of d- Ni80 4 , 6H a O in H a O at t°. 


Salt used 


g NiS 0 4 
per 100 
g H 2 0 

Ni8O 4 +6H 2 0(blue) 

NiSO 4 +0H 2 O(blue) 
NiS0 4 +7H 2 0 
NiSO 4 +0H 2 O(blue) 
NiS0 4 +7HjO 
NiS0 4 +7Hj0 

NiSO 4 +0HsO(bluo) 

NiSO 4 +flH 2 0(blue) 

NiSO 4 +7Hi0 

NiS0 4 +7Hb0 

64 6 
^57 0 

|goo 
00 0 
70 0 

89 0 
99 0 

53 40 

64.84 

58 38 
50.44 
00.72 
03.17 

07 00 
70.71 


(Steele and Johnson, Chem. Soc. 1904, 85. 

118.) 

Tr. point from a- to /S- salt = 53.3°. (Steele 
and Johnson.) 

100 pts. absolute methyl alcohol dissolve 
31.6 pts. NiS0 4 +6H 2 0 at 17°; 100 pts. 93.5% 
methyl alcohol dissolve 7 8 pts NiS0 4 + 
6H 2 0 at 18°; 100 pts. 60% methyl alcohol 
dissolve 1.9 pts. NiS0 4 +6H 2 0 at 18°. (de 
Bruyn, Z. phys. Ch. 10. 786.) 


6.5 

3.06 
1.18 
0 315 
0 26 
0 40 
2.43 

14.7 

20.0 


In 1000 mol of the solution 


(de Bruyn, R. t. c. 1903, 22. 412.) 
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SULPHATE, NICKEL 


/3-salt. Solubility in methyl alcohol+Aq at 
14°. Time=24hrs 


AlcoH 

N1H04 

In 1000 1 

nol of the 

s solution 

Mol 

N1SO4 

Mol. 

CHiO 

Mol. 

HjO 

100 

15 7 

33 8 

763 

203 

97 5 

12 4 

26 

781 

193 

95 

10 0 

20 3 

784 

196 

92 5 

5 61 

11 1 

800 

189 

90 

2 35 

4 5 

810 

185 

89 

1 79 




88 

1 29 




, 87 

0.97 




06 

0.735 




85 

0.61 

1 3 

755 

244 

80 

0.415 

0 7 

682 

317 

60 

0 75 

1 3 

453 

546 

40 

3 11 

4 0 

264 

732 

20 

14 1 

21 0 

105 

874 

0 (water) 

27 2 

40.0 

0 

960 


(de Bruyn ) 


+7HjO 

Solubility m 100 pts. HiO at t°, using 
NiS0 4 +7H s 0. 



I Solubility in 100 pts. H 2 0 at t° — Continued 



Pts 


Pts. 


Pts 

1 

NISO. 

t° 

N1SO1 

* 

N1SO4 

99 

83 1 

103 

85.6 

107 

88 1 

100 

83 7 

104 

86 2 

108 

88 7 

101 

84 3 

j 05 

80 8 

108 4 

88 7 

102 

84 9 

106 

87 5 



(Mulder, calculated from h 

is own and Tob- 

ler’s c 

ieterminations, 

Scheik. 1 

/erhandel. 1864. 


70.) 


Solubility in H 2 0 at t°. 


Salt used 

t° 

g NiSO. 



g HaO 


N l S0 4 +7H 2 0 

-5 

25 74 
27 22 
31 55 

NiSOi+7H s O 

« 

9 

n 


16 

34 19 



22 6 

37 90 



22 8 

38 88 



30 0 

42 46 


NiSOi-KHaO | 

30 0 

42 47 


NiS0 4 +7H 2 0 

32.3 

44 02 



33.0 

46 74 


M 

34 0 

45 5 

{< 


(Steele and Johnson, Chem. Soc 1904, 86. 
116.) 


M-pt, of NiS0 4 +7Hj0 = 98-100°, (Til- 
den, Chem Soc. 46. 409.) 

Tr. point from o-6HjO salt to 7HjO salt => 
31.6°. (Steele and Johnson.) 

Exists also in an unstable, more soluble 
modification. (Fedorow, C. C. 1903, II. 
95) r 


Solubility of NiSO,.7H 2 O+Na 2 SOU0H 2 O 
in 100 g HaO at t°. 


22 46 
25 28 
28 26 


10 09 
15 245 
20 64 


(Koppel, Z. phys. Ch 1906, 62. 401.) 
See also unde i NiNas(S04)4. 


100 pts. absolute methyl alcohol dissolve 46 
pts. NiS 0.+7H 2 0 at 17°; 100 pts, absolute 
methyl alcohol dissolve 24.7 pts. N1SO4+ 
7HaO at 4°; 100 pts. 93 5% methyl alcohol dis- 
solve 10.1 pts. N1SO4+7H2O at 4°, 100 pts. 
50% methyl alcohol dissolve 2 pts N1SO4+ 
. 7HsO at 4°. (de Bruyn, Z. phys Ch. 10. 786.) 



SULPHATE, NICKEL ZINC 


1001 


Nifo< 


0 653 

0 805 

1 73 

2 78 


Sol in H a O. (Tutton, Cliera. Soc. 63. 337 ) 
1 I HsO dissolves flfl 8 g. anhydrous 
salt at 25°. (Locke, Am. Ch. J. 1902, 27. 459.) 

Nickel sodium sulphate, NiNa 2 (S0 4 ) a +4H 2 0. 

100 g HjO 


(de Bruyn, B t. c 1903, 22. 411 ) 


t° 

NiSOi 

IfaSOi 


NiSOi 

NasSOi 

18 5 
20 

25 

30 70 

31 59 
33 11 

25 805 
25 355 
23 07 

30 

35 

40 

34 98 

36 01 

37 935 

19 825 
16 435 
14 295 


g. NiS0 5 +7H 2 0 at 4°, and 2 2 f. 
Bruyn, Z. phys. Ch 10. 786 ) 
Min Morenosite 


sol m hot H a O. Sol in HNO3 with decomp.: 
insol, in HC1 Sol. in NH 4 OH+Aq. (Cur- 
tins, J pr 1804, (2) 60. 331.) 


29 31 
27.33 
24 64 


26 87 
25 33 
22.58 
21 67 
20.65 


(Koppol, Z phys Ch. 1905, 62. 401.) 


26 14 
24 07 
18 81 
9 87 


29.455 
31.366 
37.13 
44 25 


Nickel potassium sulphate, NiSCL, K2SO4+ 
6H 2 0. , 

Sol. in 8-9 pts, HaO (Tupputi.) 

100 pts. HjO dissolve at: 

0° 10° 14° 20° 30° - 

6.3 8.9 10.6 13.8 18.6 pts. anhydrous salt, 

86° 49° 55° 60° 75° 

20.4 27.7 32.4 35.4 45.6 pts. anhydrous salt. 
(Tobler, A. 96. 193.) 

Saturated solution contains at: 

20° 40° 60° 80° 

8.7 12.3 17.6 22.0% anhydrous salt, 
(v. Hauer, J. pr. 74. 433.) 


(Koppel.) 


Solubihty of NiNa 2 (S0 4 ) 2 .4H 5 0 +Na s S0 4 
| (anhydrous) 111 100 g. H 2 0 at t°. 


grama NiSCU | 

grams NaaSO* 

35 

7 13 

49 595 

40 

7 245 

49 03 


(Koppel ) 


Nickel thallium sulphate, NiSO,, Tl s SO<+ 
6H a O. 

Easily sol. in H a O. Can be recryst. from 
little HoO without decomp (Werther, J. pr. 
92 . 132 ) 

1 1. H 2 0 dissolves 46.1 g anhydrous salt 
at 26°. (Locke, Am. Ch. J. 1902, 27, 459.) 


Nickel potassium zinc sulphate, NiSO<, 
2K 2 SCL, ZnSCb+lSHjO. 

Sol in H 2 0. (Void, A 94. 51.) 


Nickel zinc sulphate, NiSO«, ZnS0 4 +13H 2 0. 

Sol. in 3-4 pts. cold B 2 0 Insol. m alcohol. 
(Tupputi, 1811 .) 

Completely sol. in NBtOH+Aq 
2NiSOi, 2ZnSO«, HsSOy (Etard, C R. 
87. 602.) 
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SULPHATE AMMONIA, NICKEL 


Nickel sulphate ammonia, NiSO<, 6NHa. 

Sol. in HjO with separation of hydroxide 
(Rose, Pogg 20. 151.) 

NiSOi, 6NH8+3^H 2 0. Deliquescent. 
(AndrA C R 106. 936.) 

NiS0 4) 4NH 3 +2H 2 0 Easily sol. in H,0 
Can be recrystallized out of little H 2 0 In- 
sol even in dil. alcohol. (Erdmann.) 


(Mailhe, Bull. Soc. 1902, (3) 27. 172 ) 
2NiS0 4 , 3ChO+10H 2 O, and +12H 2 0 
_ (Mailhe.) 

'"oNiSOi, IQCuO+xH/) (Recoura, C. R. 
1901, 132. 1415 ) 

NiSCh, 20CuO+xH 2 O (Recoura) 

Nickel sulphate, hydrazine, NiSO<, 3N 2 H 4 . 
Ppt. (Curtius, J pr. 1894, (2) 60. 343.) 

Nickel sulphate hydroxylamine, NiS0 4 , 
6NH s OH. 

Decomp, by H 2 0. (Uhlenhut, A 1899, 307. 
334.) 

Nitrosyl sulphate, H(NO)S0 4 . 

See Nitrosulphonic acid. 

Osmious sulphate. 

Easily sol m H 2 0 and alcohol. 

Osmic sulphate. 

Sol in H 2 0. (Berzelius ) 

Palladous sulphate, basic, PdS0 4 , 7PdO+ 
6H s O, and 10H 2 O. 

[nsol. m H 2 0. Eas 
ane.) 

Palladous sulphate, PdS0 4 +2H 2 0. 

Deliquescent in moist air: very sol. in HaO, 
but decomp, by much H 2 0, with separation 
of a basic salt. (Kane.) 

Phosphoryl sulphate, (P0) 2 (S0 4 ), (?)! 

Possible composition of Weber’s (B. 20. 
86) P 2 0 B , 3S0 2 (?). 

3P 2 0 4 , 2SOj. Immediately decomp, by 
HjO. (Adie, C. N. 1891, 63. 102.) • 


Plathqc sulphate, Pt(S0 4 ) 2 . 

Deliquescent. Sol. in H 2 0, alcohol, or 
ether; also in H 3 P0 4 , HC1, and HNO a +Aq. 
(Berzelius.) 

H 2 Pt0 2 S0 4 . Sol inH 2 0. (Blondel, A. ch. 
1905, (8) 6. 109.) , 

Pt0 2t S0a+4H 2 0. Ppt. Decomp, by H 2 0. 
Sol. in H 2 S0 4 , 

PtS0 4 (OH) 2 , 4Pt(0H) 4 +3H 2 0. Ppt 
(Pros! Bull- Soc. (2) 46. 156.) 
PtsSChOia+lSfLO, As above. (Prost.) 


Platinum hydroxylamine sulphate, 
Pt(NH 2 0H) 4 S0 4 . 


Platinic potassium sulphate, basic. 

Insol. m boding H 2 0, HNOs, H 2 S0 4 , 
HsPO^, HCiHsOj, or NH 4 OH+Aq. Easily 
sol in bodmg HCl+Aq SI. decomp, by 
^ lua regia (E. Davy.) 

Ptio(S0 4 ) 2 Oi», 3K 2 S0 4 +34H 2 0 Insol. m 
H 2 0 (Prost, Bull Soc. (2) 46. 156.) 

Pti 8 (S0 4 )0 22 , 5K 2 S0 4 +34H 2 0. As above. 
(Prost ) 

Platinum rubidium sulphate, PtjRb 0 (SO 4 ) 4 -)- 
17H 2 0. 

Sol. m H 2 0. (Prost, Bull Soc (2) 46. 156 ) 
Inum sulphati 
4 CS(NHx) 2 . 

Insol. m H 2 0. Sol in cone. H 2 S0 4 without 
decomp. (Kurnakow. J. pr 1894, (2) 50, 

Potassium sulphate, K 2 S0 4 , 

Not hygroscopic m the ordinary sense of the 
word. 100 pts IC 2 S0 4 over H 2 0 at 14-20° 
isorb 58 pts H s O in 22 days, and finally de- 
juesce completely (Mulder.) 

12 pts Iv 2 S0 4 mixed with 100 pts. H 2 0 
lower the temp. 3 3° (Riidorff, B, 2. 68.) 

100 pts H 2 0 dissolve with absorption of 
heat at 0 o> 

8.36 pts. K 2 S0 4 . (Gay-Lussao.) 

8.46 “ (Mulder.) 

8.5 “ (Gerardin.) 

7.31 “ (Mailer, Pogg. 117. 386.) 

7, 3-7.9 “ (Nordenskiold, Pogg. 
136. 314.) 

100 pta HjO at 0° dissolve 8 36 pts. KsS0 4 , at 12 72°, 
0 67 pts , at 40 08°, 16.91 pts , at 63.90°, 19.29 pts, I 
t 101 50°, 20 33 pts (Gay Lussac, A eh (2) 11 311.) 

Solubility in 100 pts HjO at t°. 


(Nordenski81d, Pogg. 136. 3' 


or 100 pts HuO at 1C 

(Griffiths.) „ 

100 pts HjO at 102,8° dissolve 29 pts, KjSOi (Penny) ; 
at 16°, 7 3-6 25 pts. (Uro’s Diot), at 100°, 20 pts 
(Ure's Diet ) ; at 100°, 24 2 pts. (Wenzel) 

Sol In, 9 081 pts HjO at 15° (Gerlach) ; m 16 pts. at 
16°, and 5 pts at 100° (Bergmann) , in 18 pts. oold, and 
6 pts boiling HjO (Fouraray), in 15 pts cold, and 5 pts. 
boiling HjO (Hold): m 12 pts, HjO at 0°, and 4 pts. 
boiling HsO (M R and P.) , in 12 pts HiO at 18.75° 


100 pts, H 2 0 dissolve 9.26 pts. K 2 S0 4 at 
16.6°, and sat solution has sp. gr. = 1177. 
(Page and Keightley, Chere. Soc, (2) 10. 666.) 
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Solubility in 100 pts. H 2 0 at t°. 



Solubility of IC2SO4 in 100 pts. H 2 0 at t°. 



Pts, _ 
KjSO. 

t° - 

. Pts, - 
MO. 

-t" - 

KiSO. 

16 

9.76 

39 

14 21 

120 

26 5 

20 

10 30- 

64 

- 1-7 39 - 

- 143- 

- 28.8 

28 

"36 

12.59 
13 28 

98 

23 91 

170 

32 9 


(Tilden and Shenstone, Phil Tians. 1884. 23.) 


Solubility of K 2 SO< in H 2 0. 100 pts H»0 
dissolve at: 

4.3° 18.4° 69.6° 

- _ 8.16 - -10.8 — i9.7 -pts. K 2 SO 4 . - 

(Andreae, J. pr. (2) 29. 456.) 


100 ecm. HiO dissolve 12,04 g. K 2 S0 4 at 
6 °. (Trevor, Z phys Ch. 7. 468.) 

Sat. KjSO<+Aq contains at: 

21° 23° 60° 98° 130° 

10.1 10.3 14.5 19.1 21.1% K 2 S(L, 

152° 175° 196° 220° 

21.3 22.8 24.5 23.8 24.6% KjSOi. 

(Etard, A. oh. 1894, (7) 2. 549.) 

Solubility of KjS0 4 in H a O at t°. . 

G. K 2 SO 4 per 100 g. H 2 Q 


=b.-pt 

(Berkeley, Phil. Trans. Roy. Soo. 1904, 203. 
A, 189.) 

100 g HjO dissolve 0.133 gram-equivalent 
K 2 SO 4 at 25° (Van’t Hoff and Meyerhoffer, 
Z. phys. Ch. 1904, 49. 315.) 

1 1. sat KsSOi+Aq at 25° contains 0 617 
mols. K2SO4. (Heiz, Z anorg 1911, 78. 274.) 

Solubility of K2SO4 in H 2 Q at t°. 


0 40 
16 70 
31 46 
42.75 


1.0770 
1.0921 
1 1010 


18 01 
20 64 
22 80 
24 21 


1 1157 
1 1194 
1 1207 


7 82 
11 43 
14 77 
16 40 


100 g. H»0 dissolve 12.10 g. K 2 SO 4 at 25°. 
(Amadon, Rend Ace. Lino. 1912, (5) 21. II. 
667.) 

Solubility of K2SO4 in U2O at various pres- 
-- sures Figures denote pts. K2SO4 con- 
tamed in 100 pts. sat, KuSCh+Aq at t 
and A pressure m atmospheres 


(MSlJer, Pogg. 117. 386.) 

Sat. K 2 S0 4 +Aq boils at 101.5°, and con- 
tains 26 33 pts K 2 SO 4 to 100 pts. H 2 O (Gay- 
LussacV. at 101.7°, and contains 21.2 pts. 
K 2 SO 1 to lOOpts.liO (Griffiths); at 10225 , 
and contains 26 76 pts K2SO4 to 100 pts. HjO 
(Mulder): boils at 103 ° (Kremers). 

Crust forms at 101.7 , and solution con- 
tains 26.3 pts. K2SO4 jn400 pts. H 2 0; highest 
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100 5° 

101 0 
101 5 


(Gerlaeh, Z anal. 26. 430 ) 

Sp. gr of I£jS 04 at 19 6° 


.. gr. of KjS0 4 +Aq at 15°/15° a=pta. 
K 2 S0 4 m 100 pts of the solution, b =pts. 
KjSOiin 100 pts H 2 0. 


7.527 
9 890 
11 013 


1 02447 
1.04091 
1 05776 
1 07499 


(Gerlaeh, Z. anal 28. 493.) 

Sp gr. of K 2 S04+Aq at 20° containing 0.5 
mol. K 2 S0 4 to 100 mols. H s O = 1.03758; 
containing 1 mol K 2 S0 4 to 100 mols. H 2 0 = 
1 06744 (Nieol, Phil. Mag. (5) 16. 122 ) 

Sp. gr. of K^C^+Aq. at 25° 


S3 

M'S, 

Sp gr 

B.-pt. 

h 

£§ 

Sp. gr. 

B -pt 

1 

2 

1 0070 

1 0151 

1 0231 

1 0391 

100 38° 
100 63° 
100 75° 

101° 

8 

0 

10 

1 0466 

1 0624 

1 0599 

1 0670 

1 0735 

101 12° 

101 25° a 
101 26° ? 
101 38“ 1 

101 6° c 

(Brandes and Qruner, 1827.) 

KuSOi+Aq sat. at 8° has 1.072 sp gr. 
(Anthon, A. 24. 211.) 

KjSOi+Aq saturated at 12° contains • 
10.38% K 2 S0 4 and has sp. gr 1 0716 (Struve, 
Zeit. Ch. (2) 5 . 323); saturated at 15° con- - 
tains 11.01% K 2 S0 4 and has sp gr. 1.0831 
(Gerlaeh);. saturated at 18.75° contains 
10.74% K 2 S0 4 and has sp gr. 1 0798 (Kars- 
ten). 1 

Sp gr of K 2 S0 4 +Aq at 16°. | 

1 -°r 

Sp. gr. 

II h 

S PE r 


Sp gr 

1 

2 

3 

4 

1 0082 
1.0163 
1.0245 
1.0328 

5 

9 

7 

1 0410 
1.0495 

1 0579 

8 

9 

9.92 

1.0664 

1.0750 

1 0830 


1-normal 

V? *“ 
7r “ 


(Wagner, Z. phys. Oh. 1890, 6. 37.) 
K 2 S0 4 +Aq containing 6,7% K 2 S0 4 has 
5 gr. 20720° = 1.0549 (Le Blanc and 
: ihland, Z. phys. Oh. 1896, 19. 278 ) 

. gr. of K 2 S0 4 +Aq at 20.1°, when p = 
per cent strength of solution, d= ob- 
served density; w= volume cone in 


(Gerlaeh, Z. anal. 8. 287.) 
Sp. gr, of KjS0 4 +Aq a t 18°. 


(Knhlra,nHoh ^ffi ; Ann. 1879 . 1.) 


6 779 
5 021 
3 127 
2 508 
1 448 
1 079 
1 047 
0.455 


0 10615 
0 08708 
0.07144 
0 05218 
0 03202 
0 02554 
0 01463 
0 01087 
0 01053 
0 00456 


(Barnes, J. phys. Chem. 1898, 2. 543.) 
Sp. gr, of K 2 S0 4 +Aq at 18°. 


H KjSOj g -equiv. perl 


0 8327 
0 7975 

O' 5029 
0.5016 
0.2508 
0 01001 


(McKay, Elektrochern. Zeit. 1899, 6. 115.) 
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5 gr. of sat K 2 S0 4 +Aq at t°. 


7 35 
9 22 
11 11 
12,97 
14,76 
16 50 
18 17 
19,75 


between K 3 H(S0 4 ) 2 and KHS0 4 , two acid 
sulphates, Ka and Kb. Iva is probably 
Iv 2 S0 4 , 3KHSOi and Kb is probably KjSO., 
6KHS0 4 . 

(D’Ans, Z. anorg. 1909, 63. 228.) 


Solubility in HaS0 4 +Aq at 25°. 


Sol in cone acids; not pptd. by glacial 
HC 8 H s 0 2 Insol. m IvOH+Aq of 1.35 sp gr. 
(Liebig, A 11. 262.) 

Solubility of K 2 S0 4 in H a S0 4 +Aq at 18°. 


2 49 
2 75 
2 75 
2 83 
2 80 
2 61 
2 25 


0 95 
2.70 
3.17 
3.74 
5 08 
5 79 

5 61 

6 19 


K 2 S0 4 

K 2 S0 4 , ( KHS0 4 

K 2 S0 4 , 3KHS0 4 
K 2 S0 4 , 6KHS0 4 

. “ +khso 4 
khso 4 


(Stortenbeoker, R, t. c. 1902, 21, 407.) 
Solubility in H 2 S0 4 +Aq at 0°. 


2 15 
2 12 
2 29 
2 30 


0 393 
0 53 
0 64 
0 74 
0 73 
0 71 
0 69 
0 66 
0 60 
0.59 
0 61 
0 54 
0 53 

0 43 


K 3 H(S0 4 ) 2 +Ka 

Ka+Kb 


These results show that at 0° there exist 


Milhmols H»S04 


3 97 
7 57 
14 35 


(Heiz, Z. anorg. 1912, 73. 276.) 


Solubility in H 2 S0 4 +Aq at 25°. 


0 171 

0 190 
0 266 
0 182 
0 157 
0 167 
0 201 
0.250 
0.352 
0.364 
0.341 
0 322 
0.325 
0 346 
0 384 
0 412 
0 583 
0.880 


0 661 
0 365 
0 430 
0 665 
0 904 


KHS0 4 

KI-IS0 4 +KH ? (S0 4 1 2 , h 2 o 

KH 3 (S0 4 ) 2 , h 2 o 
KH 3 (S0 4 ) 2 , H 2 0+KH 3 (S0 4 ) 2 


KH 3 (S0 4 ) 2 

KH 3 (S0 4 ) 2 
KH 3 (S0 4 ) 2 +KHS 2 0 7 
KHS 2 O t (metastable solution) 


(D’Ans, Z anorg. 1913, 80. 239.) 
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Solubility of K 5 SO« in NH 4 0H+Aq at 20°. 


15 37 
24,69 
31,02 


10 804 
4 100 
0 828 
0 140 
0.042 


(Girard, Bull. Soc. (2) 43. 522.) 


J. 1. sat. solution __ . __ ... 

K 2 S0 4 at 20°; m NH 4 OH+Aq (5.2% 

45.2 g. (Konowalow, J. Buss. Phys. Chem. 
Soo. 1894, 31. 985.) 


Solubility of K s SOi in KOH+Aq at 25°. 


in 1000 g of tho solution 


0.617 

0.433 

0.280 

0.137 

0.035 

0.009 

0.0 


0 258 

0 433 

1 13 


(Nacken, B, A. B. 1910. 1016.) 

100 g. H a O sat. with both K 2 S0 4 and 
T1 jS0 4 dissolve. 

4.74 g. TlaSO.,+10.3 g. K3SO4 at 16°. 

11.5 g. “ +16.4 g. “ “ 62°. 

18.52 g " +26.2 g. “ “ 100°. 

(Rabe, Z. anorg. 1902, 31. 166.) 

SI. sol. in sat. Z11SO4 or CuS0 4 +Aq with 
separation of double salt. 

100 pts. HaO dissolve 8.5+0 12t pts 
KaS0 4 . On addition of a K salt, KjSOi is 
pptd The amount of K 2 S0 4 remaimng in 
solution plus the amt of K in the salt added 

a constant (Blarez, C R. 112. 939.) 

Solubility of K 2 S0 4 +Th(S0 4 ) 2 at 16°. 

Solid phase, Th(S0 4 ) 2 


Sol. in sat. NH 4 C1+Aq without pptn. (See 
NH 4 C1.) 

SI. sol. in sat. KCl+Aq without pptn. 

100 g. sat KCl+Aq. at 25° dissolve 0.0167 
g. equiv. IC 2 S0 4 at 25° (Van’t Hoff and 
Meyerhoffer Z. phys Ch. 1904 49. 315.) 

SI. sol. in sat KNOs+Aq without causing 
pptn. 

1 1. of the solution contains 60.7 g. K 2 SCM 
216.5 g. KNO s =267.2 g. mixed salts at 15° 
Sp. gr. KaS0 4 +KN0 5 +Aq =1.165. 

1 1. of the solution contams 47.66 g. KaS0 4 , 
+308.6 g. KNOj= 366.2 g. mixed salts at ! 
25°. Sp. gr. of K 2 SO 4 +KNO,+Aq=1.210. 
(Euler, Z. phys. Ch. 1904, 49. 313.) 

See also under KNO t . 

Sol. in sat. NaNOs+Aq without causing 
pptn at first, but soon KNOa is pptd. (Kar- 
sten.) (See NaNOa.) 

Sol. in (NH 4 ) 2 S0 4 +Aq with pptn. of 
(NH 4 )jS 0 4 . (Riidorff, B. 6. 485) (See 
(NH 4 ) s S0 4 .) 

More sol, in aqueous solutions of other salts, 
as Na 2 S0 4 , MgS0 4 , CuS0 4 , etc , than in pure 
H s O. (Pfaff, A. 99. 227.) 

Sol. in sat Na 2 SO t +Aq, MgS0 4 +Aq, 
NaCl+Aq. (See MgS0 4 and Nad.) 


Solubility of K 2 S0 4 in Na 2 S0 4 +Aq. 


Pts. per 100 pts HtO Pts per 100 pts HsO 


KsS 0 4 Th(SO.)a 


0.000 
0.424 
1 004 
1 162 
1 224 


1 667 

2 193 
3.191 
2 514 


Th(SOi)s 


0.870 
0 635 
0 370 
0.128 
0 070 
0 027 
0 003 


(Barre, C. R 1811, 150. 1555.) 

Difficultly sol, in 20% KC 2 H s 0 2 +Aq. 
romeyer ) 

Solubility in K acetate+Aq at 26°. 


Composition of the so 


6.11 
8 68 
11 29 


2,35 
1.23 
0 39 


The sohd phase in these solutions is K 2 S0 4 . 
(Fox, Chem. Soc. 1909, 95. 885.) 

100 g. hydroxylamine dissolve 3.6 g. 
K»S0 4 at 17-18°, (de Bruyn, Z. phys. Ch. 
1892, 10. 782.) 
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Easily sol. m liquid HF. (Franklin, Z 
anorg 1905. 46. 2) 

Insol. in- liquid NH 3 . (Franklin, Am 
Ck. J. 1898. 20. 829 ) 

Neither dissolved nor attacked by liquid 
NOs. (Fiankland, Chem, Soc 1901, 79. 
1361 ) 

Insol. in absolute alcohol. 

Insol. m alcohol, the sp gr. of which is 
0.905 (Anthon ) 

Solubility m dil. alcohol increases with the 


0,16 0.21 0.92 pta. K 2 S0 4 . 

(Gerardm, A. oh. (4) 6. 147.) 

100 pts. of the sat. solution at 15° in alcohol 
of: 

10 20 30 40% by weight, 

contain 3.9 1.46 0.56 0.21 pts. Kr' - ' 

(Sohiff, A. 118. 362.) 

Solubility in acetic acid+Aq at 25°. 


Solubility in organic substances+Aq at 25°. 


0 000 
0 070 
0 137 
0 328 
0 578 
1,151 
2 183 


Solubility of ItjSOi 
Mol /Lit" 


Mc 


0.6714 
0 6619 
0 6559 
0 6350 
0 6097 
0 5556 
0 4743 


4.80 

7.80 
9.70 

12.34 

14 51 

15 26 
20.50 
26.91 
35.97 
43 90 
69 26 


4 23 
13.90 
24 51 
34 19 


0 97 
0 41 
0 22 
0 016 


4 77 
2 75 
1 47 
0 45 
0 12 
0 006 


9 67 


77 67 
72.14 
63.62 
55.88 
30.72 


Solubility in phenol -f-Aq at 25‘ 


0 000 
0,016 
0 021 
0 032 
0 040 
0.047 
0.064 
0.076 
0.127 
0 152 
0.236 
0 252 
0 308 
0.409 
0,464 
0,486 
0.495 
0 498 ([ 


illty of K 
lol/Liter 


0 6714 
0.6650 
0 6614 
0 6598 
0 6555 
0 6522 
0,6502 
0.6494 
0.6310 
0.6251 
0 6042 
0.5956 
0.5834 
0 6572 
0 5480 
0 5425 
0 5389 
0 5377 


100 g. 96% formic aoid dissolve 36.5 g. 
K s S 0 4 at 21°. (Asohan, Ch. Ztg. 1913, 37. 
1117.) 


6 44 
9 09 
12.38 
13 20 
22 07 
33 16 
44 40 
47,30 
62.82 
70 28 
80.36 
85.26 


13 36 
20.34 
24.15 
33.73 
40.40 
43.52 
50 18 
57 22 
67 94 
78 18 


0.73 


87.82 

81.33 
72.74 

64.34 
53. 2G 
43 95 
24.09 


87.17 
82 53 
75.70 
64 32 
49 14 


10 32 
10 07 
9.61 
9.19 
8.66 


82.50 
79 83 
79 49 
72.05 
62 31 
52 24 
49.78 
35.18 
27.97 
18 24 
13.66 


82 17 
78 95 
73 19 
70.02 
61.83 
55.95 
53 10 
47 13 
40.71 
30.53 
20 84 
0.90 


86.48 
84.11 
82.04 
79.55 
77 04 
74 43 
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Solubility in organic substances +Aq at 25°. — 
Continues),. | 


Composition of the f 


Insol in methyl acetate. 
190!), 42, 3790 ) 

Mm Misimte. 

+5J4H 2 0 Deliquescent. 
Bull Soc. (3) 2. 278.) 


(Naumann B, 
(Senderens, 


Sucrose 


9.65 
8 65 


80 79 
72 80 
64 42 
56 41 
47 24 
38 76 


Acetone 


10 06 
16 23 


24 31 
37 19 
46 29 
62 40 


5 02 
2.96 
1.50 
0 47 
0 20 
0 03 


87 88 


80 81 
74 19 
62 34 
53 51 
37.57 


(Fox and Gage, Chem Soc. 1910, 07. 381 ) 


Potassium d (hydrogen sulphate, K«H 2 (S0 4 )a 
Sol m HaO. (Phillips, Phil Mag 1. 429 ) 
Composition is 4Iv s O, 7S0 8 +3H 2 0, accord- 
ing to Beithelot (A ch. (4) 30. 442). 


Potassium !r£hydrogen sulphate, KH 8 (S0 4 )j. 

Sol in H 2 0 with rise of temperature. 
(Schultz, Pogg. 133. 137 ) 

-t-l^HjO. (Leseccur, C. R 78. 1044.) 


Potassium cfesulphate (pyrosulphate), K 2 S 2 07. 

When dissolved m exactly the necessary 
amount of hot H 2 0 for solution, it crystallises 
on cooling without decomp. Decomp by 
excess of HtO. (Jacquelain, A ch. 70. 311.) 

Insol. in methyl acetate, (Naumann, B. 
1909. 42. 3790.) 


Sol, in 76 pts glycerine of 1.225 sp. gr. at 
ordinary temp, (Vogel, N Repert. 16. 657 ) 
Insol m acetone. (Krug and M’Elroy; 
Eidman, C C 1899, II. 1014 ) 

.Insol. in CS 2 (Arclowski, Z anorg 1894, 
6.257); benznnitiilc (Naumann, B 1914, 
47. 1370); methyl acetate (Naumann, B. 
1909, 42, 3790), ethyl acetate (Naumann 
B 1904, 37, 3602.) 

100 g H 2 0 dissolve 104 g.K 5 SO 4 +219.0 
g, sugar at 31 25°, or 100 g sat solution con- 
tain 3 8 g. KsSOi+66 74 g. sugar (TCShler, 
Z. Ver. Zuckormd 1897, 47. 447 ) 

Mm Gloaenle 

-hl'sHjO. 100 pts IIiO dissolve 9.82 pts 
(Ogier, C R. 82. 1055 ) 

Pnpotassium hydrogen sulphate, K s H(SO*) s . 
Sol. in H 2 0, 


Potassium hydrogen (Ksulphate, KHSsO?. 

1 m fuming H 2 S0 4 without decomposi- 

Potassium ociosulphate, K 2 S 8 0 2 5, 

Deeomp. by H 2 0 (Weber.) 

Potassium praseodymium sulphate, 3 K s S 0 4 , 
Pr 2 (S0 4 ) 8 +H a 0 
SI sol. in H 2 0. 

Sol. m cone IIC1 and HNO s (Von Scheele 
Z anorg 1898, 18. 358 ) 

Potassium rhodium sulphate, 3K 2 S0 4 , 
Rh«(S0 4 )s. 

Does not exist (Leidie, C R 107. 234 ) 
KsSO-j, Rh 2 (S0 4 )s+24H 2 0. Very sol. m 
H 2 0. (Piccim, Z. anorg. 1901, 27. 66.) 


Potassium hydrogen sulphate, KHSO<. 

1.07 pts. KHS0 4 ( = 1 pt. K 2 S 2 0 j) dissolve: 
at 0° m 2.95 pts. H 2 0. 

“ 20° “2.08 “ 

“ 40° “1.59 “ 

' " 100 ° “ 0.88 “ 

(ICremers, Pogg. 92. 497.) 

Sp gr. of I\HS0 4 -(-Aq at 15° containing: 
5 10 15 % KH80 4 , 

1.0354 1.0726 1.1116 


20 25 27% KHS0 4 . 

1.1516 1.1920 1.2110 
(Kohlrausch, W. Ann. 1879. 1.) 


Sat solution boils at 106 5° (Griffiths); 
108° (Kremers). 

Alcohol dissolves out H^Cb. 

Iv 2 S0 4 crystallises from dilute solutions. 
100 g. 95% formic acid dissolve 14.6 g. 
KHS0 4 at 19.3° (Aschan, Ch. Ztg. 1913, 37. 
1117.) 


Potassium samarium sulphate, 9K 2 S0 4 , 

• 2Sm 2 (S04),+3H a 0. 

SI sol. m H 2 0. 

SI sol m sat. K 2 S0 4 +Aq. 

I 1. sat Iv 2 S04+Aq dissolves 0 5 g Sm 2 03. 
(Clevc, Bull Soc (2) 43. 166 ) 


Potassium scandium sulphate, 3K 2 S04, 
Se 2 (S0 4 )a. 

Very slowly sol. m cold, moie easily sol 
in warm H 2 0 Insol. m sat K 2 S0 4 +Aq. 

Sol inH 2 0andindiI.K 2 S04+Aq (Meyer, 
Z. anorg. 1014, 86. 279 ) 

2K 2 SC>4, Sc 2 (S04) a Sol m K 2 S0 4 +Aq: 
(Cleve.) 

Does not exist. (Nilson ) 


Potassium sodium sulphate, 3K 2 S0 4 , Na 2 S0 4 . 
1 100 pts H 2 0 dissolve 40 8 pts at 103 5°. 
(Penny, Phil. Mag (4) 10. 401.) 

5K 2 S04, Na 2 SC>4 100 pts. H 2 0 at 100° 
dissolve 25 pts. ; at 12 7°, 10.1 pts ; at 4.4°, 
9.2 pts (Gladstone, Chem. Soc 6. 111.) 
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Potassium strontium sulphate, KjSr 2 (SO t )j. 

Decomp by (NH 4 ) 2 COa-f Aq. (Rose. 

Pogg. 93. 604.) 

Iv 2 S04, SrSOi. This is the only double 
salt formed from these two components 
between 0° and 100° 

100 pts of the sat. solution in equilibrium 
with SrS0 4 and the double salt contain at. 
17.5° 50° 75° 100° 

1.27 1.8S 2.71 3.9 pts. K 2 S0 4 . 

(Barre, C. R. 1909, 149. 292 ) 


Potassium tellurium sulphate, KHS0 4 , 2TeO t , 
SO,+2H a O. 

(Metzner, A. ch 1898, (7) 15. 203.) 


Potassium terbium sulphate. 

Easily sol. in HaO. SI. sol. m KjSOi+Aq 
(Delafontame, Zeit. Chem. (2) 2. 230.) 


Potassium thallic sulphate, KTl(S0 4 ) 2 -f- 
4H 2 0. 

Decomp by HaO. (Fortini, Gazz ch. 
it. 1905, 35. (2) 453.) 

2K 2 0, TlaOj, 4SO s . Insol in H s O. Very 
difficultly sol. in warm dil. HaSO«+Aq 
(Streclcer, A 135. 207.) 


Potassium thorium sulphate, K 2 S0 4 , Th(S0 4 ) s 
+4HaO. 

Sol. m hot HaO containing a few drops 
HC1 (Barre, A oh. 1911, (8) 24. 227.) 

2K s S0 4; Th(S0 4 ) 2 +2H 2 0. Slowly sol in 
cold, easily and abundantly m hot HjO, 
and is gradually decomp, by boiling. Easily 
sol in acids. Insol. m alcohol (Berzelius ) 

3 5KaS0 4 , Th(S0 4 ) s Insol. in KaS0 4 +Aq 
of concentrations above 4.5%. (Barre.) 

4KjS 0 4 , Th(S0 4 ) s +2Hi0 (Chydenius.) 


Potassium tin (stannous) sulphate, K 2 S0 4 , 
SnS0 4 . , 

(Marignao.) 


KaS0 4 , Ti0 a S0 4 +7H 2 0. Very hygro- 
scopic and sol. in ^ HaO. (Mazzuchelh and 
Pontanelli, C. C. 1909, n. 420.) 

KaS0 4 ,(Ti0)S0 4 (Spence, C. C. 1901, II. 
747.) 


Potassium uranous sulphate, K 2 S0 4 , U(S0 4 )j 
+HaO. 


Very si sol. in H a O. (Rammelsberg.) 

Potassium uranyl sulphate, ICjS0 4 , (UO s )S0 4 
+2HaO. 

Sol. in 9 pts HaO at 22° and in 0.51 pt. at 
100°. Insol. m alcohol. (Ebelmen, A. ch. 
(3) 6. 211.) 

100 pts of aqueous solution sat. at 26° 
contain 10.5 pts. salt, at 70 5° contain 23.93 
pts. salt. (Rimbach, B. 1904, 37. 478.) 

+3H 2 0. (de Coninck, Chem Soc. 1905, 
88. (2) 394. 

2K 2 S0 4j (U0a)S0 4 +2H s 0. Decomp, by 
H a O. 


Cannot be cryst. from rather cone. HjS 0 4 , 
~j it is completely decomp, by it. (Rimbach, 
B 1905, 38. 1572 ) 

K s O, 2U0 3 , 3 SOj Ppt. Identical with 
UOa, OK, SO a H of Scheller, (A. 1867, 144. 
2380 (Kohlschiltter, A., 1900, 311. 11.) 

2KaS0 4 , 3(U0 2 )S0 4 +Hj 0. Sol. in H a O 
Insol. in alcohol (Berzelius ) 

Does not exist. (Ebelmen.) 


dium sulphate, KaO. V s 0 4 , 


2SOa+6HaO =K(V0 s )S0 4 +3H a (5. 
(Friedheim, B. 24. 1183 ) 

=KVO a , KaSOj, V 2 O t , 2SO 5 +0H 2 O of 
Milnzing (Berlin, Dissert 1889). 

K 2 S0 4 , VS0 4 +6H 2 0. Sol. in H»0. (Fie- 
ld, Z. anorg. 1902, 82. 61.) 

K 2 V 2 (S0 4 ) 4 +24H 2 0. 100 pts. HaO dis- 

solve 198.4 pts. salt, at 10°. Sp. gr. of sat. 

, solution at 4720° =1.782. (Piccini, Z. anorg. 

1 1897, 13. 446.) 


Potassium tin (stannic) sulphate, K 2 Sn(SO«)a 
Easily sol m H a O with decomp 
Sol m HC1. (Wemland, Z. anorg 1007, 
64. 250.) 

Potassium tin (stannous) sulphate chloride, 
4K 2 S0 4 , 4SnS0 4 , SnCI 2 . 

Can be recrystalhsed from HaO. (Mang- 
nac, Ann. Min (5) 12. 62.) 

Potassium titanium sulphate, K 2 S0 4 , Ti(S0 4 ) 2 

+3HaO. 

Difficultly sol. in HaO or HCl+Aq. De- 
comp. by much HaO. (Wallace, Pogg. 102.; 
453) 

Potassium titanyl sulphate, 2K 2 S0 4 , 3TiO, 

SO 4 +10Ha(5. 

Very sol. in HaO with decomp. Insol, in 
cone. HaS0 4 . (Rosenheim, Z. anorg . 1901, 
26. 251. 


Potassium vanadyl sulphate, 

KaSO„, (V0) 2 (S0 4 )a. 

Very slowly sol. in HaO, Btill less sol. in dil. 
alcohol. (Gerland ) 

KaS0 4l VOSO 4 +3Ha0. Easily sol. w H a O. 
Sol. in alcohol -f- cone. ' H 2 S0 4 . (Koppel, 
Z. anorg. 1903, 36, 178.) 

KaSOi, 2V0S0 4 Very hygroscopic. Very 
sol. m H 2 0 but goes into solution slowly. 
(Koppel and Behrendt, B. 1901, 34. 3935.) 

Easily sol, m HaO. (Koppel, Z. anorg. 
1903, 85. 174 ) 

Potassium yttrium sulphate, 4K 2 S0 4 ,, 
Y 2 (S0 4 ),. , 

Sol in 16 pts. cold H 2 0, and in 10 pts. sat. 
KaS0 4 +Aq, and more abundantly if the latter 
solution contains ammonium salts or free 
acid (Berlm.) 

3K 2 S0 4 , 2Y 2 (S0 4 )a. 100 com. cold sat. 
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KjSOi+Aq dissolve an amount of this salt 
corresponding to 4.685 g. Y 2 0 3 . (Cleve ) 


Solubility m HaO at t°. 

"t° j Pta. PpfSOp, 


Potassium, zinc sulphate, K 2 S0i, ZnSOi+ 
6H s O. V 


(Buoholz, N. J. Pharm. 9 


100 pts. H 2 0 dissolve at: 

0° 10° 15° 25° 30° 

12.6 18.7 22.5 28.8 39.9 pts. hydrous salt, 


19 79 
14.10 
10.31 
7 09 
4 13 


(Muthmann and Rolig, B. 1898, 31. 1727.) 


45° 60° 68° 65° 70° 

51.2 64.0 67.6 81.3 87.9 pts. hydrous salt. 
(Tobler, A. 96. 193.) 


100 pts. H 2 0 at 15° dissolve 14.8 pts K 2 SO<, 
ZnSOj-)-6HaO; ap. gr of sat H 2 0 solution at 
15° = 1.0939. (Schiff, A. 109. 326.) 

1 1, H 2 0 dissolves 131.9 g. anhydrous 
salt at 25°. (Loolce, Am. Ch. J. 1902, 27. 
459.) 

Potassium zirconium sulphate, 2K 2 0, 6Zr0 2 , 
7S0 3 +9H 2 0. 

Decomp, by H a O. 

3K a O, 3Zr0 2) 7S0 s -t-9H 2 0 Insol. in H 2 0. 
Zr 2 0 s (KSO 4) 2 +8H 2 0 Ppt (Rosenheim, 
B. 1905, 38. 815.) 


Potassium sulphate vanadate. 

Very difficultly sol. in H a O. Insol. in 
alcohol (Berzelius ) 


+16MH 2 0 Sol. in H 2 0. (von Scheele, 
Z anorg. 1898, 18. 357 ) 


Praseodymium hydrogen sulphate, Pr(S04H) j. 
(Brauner, Z anorg. 1904, 38. 330.) 
Solubility in boiling cone. H 2 S04 100 g. 

of the solution contain 1.02 g of the acid 
sulphate. (Matignon, C R. 1902, 134. 659.) 


Radium sulphate. 

Less sol. in HaO than correspondmg Ba 
comp. (Curie, Dissert. 1903.) 


Rhodium sulphate, Rh 2 (S04)s+12H s 0. 
Easily sol m H 2 0, (Berzelius.) 

SI sol. in, but not decomp, by H 2 0 when 
not more than 16 pts H 2 0 are present to 1 
pt. salt. Decomp, by hot HjO to — 
Rh 2 (SOi) 3 , Rh 2 O s . Insol in H s O. (Leidid, 
C R. 107. 234.) 


Potassium sulphate antimony influoride. 

See Antimony /nfluoride potassium sul- 
phate. 


Rhodium rubidium sulphate, Rh 2 (S04) s , 
Rb 2 S04+24H a 0. 

Sol. in H 2 0; m-pt, 108-109° (Piccini, 
Z. anorg. 1901, 37. 66 ) 


Praseodymium sulphate, basic, (PrO) 2 SC>4. 

Insol, m H 2 0 (Matignon, C. R. 1902, r 
134. 600.) 

Insol. in H 2 0. Nearly msol. in dll. acids. 
(WOhler, B. 1913, 46. 1730.) 


Praseodymium sulphate, Pr 2 (S0 4 )j. 

Sol in H a O, very hydroscopic. 23 64 pts 
are sol. m 100 pts H s O at 0° and 17 7 pts. at 
20°. (von Scheele, Z anorg. 1898, 18. 357- 
358.) 

+5HjO Sol. in HjO (von Scheele, Z. 
anorg. 1898, 18. 357 ) 

Difficultly sol. in H 2 0. (Kraus, Zeit. 
Kryst. 1901, 34. 400.) 

1.50 pts. Pr 2 (S04)3 are sol in 100 pts. H 2 0 
at 85°; 1.45 pts. at 90°; and 1.02 pts. at 96° 
(Muthmann and ROlig, B. 1898, 31. 1729.) 

+8H 2 0. (Kraus, Zeit. Kryst. 1901, 84 
406.) * 

Sol. in H 2 0, (von Scheele, Z. anorg 1898 
18. 367.) 


Rhodium thallium sulphate, Rh 2 (804)3, T1„S04 
+24H s O. 

Very sol. H 2 0. (Piccini, Z. anorg. 1901, 
37. 69.) 

Rhodium sodium sulphate, Rh 2 Na 2 (S04)4. 

Insol. m II2SO4 or aqua regia (Seubert 
and Kobbe, B. 23. 2560 ) 

Rubidium sulphate, Rb 2 S0 4 . 

100 pts. HaO dissolve 42.4 pts. at 10°. 
(Bunsen.) 

100 cc. H s O at 17-18° dissolve 44.7 g. 
Rb^04 (Tutton, Chem. Soc. 1894, 66. 632.) 
, Sat. Rb 2 S04+Aq contains at: 

3° 20° 

27.4 32.5% Rb 2 S04, 

37° [97° 170° 

37.3 43.9 49.2% Rb 2 S0 4 . 

(fitard, A. ch. 1894, (7) 2. 650.) 
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Solubility of Rb 2 S0 4 in H s 0 at t°. 


* B -pt. at 742.4 min. 

(Berkeley, calc, _by Seidell, ySolubibties, 2nd 

Sp gr. of RbiSCL+Aq sat at 10° = 1 2978 
(Eidmann, Arch. Phaim 1894, 232 . 16 ) 
G.-equiv. salt per 1. at 18°= 0 601 1 01 

Sp.gr. 6°/6° 1.05587 1.11047 

<r 18718° 1.05496 1.10896 

" 30730° 1.05433 1.10810 

G.-equiv. salt per 1. at 18°= 2.043 3. 

Sp. gr. 6°/6° . 1.21888 1.33276 

18718° 1.21613 1.32912 

" 30°/30° 1.21443 1.32760 

(Clausen, W. Ann. 1914, (4) 44. 1071.) 

10 com. of sat Rb 2 S0 4 +absolute H 2 S0 4 
contain approx 5 881 g Rb 2 S0 4 . (Bergms, 
Z phys Ch 1910, 72 . 355.) K 

Insol m methyl acetate (Naumann, B. 
1909, 42 . 3790), acetone (Naumann, B 1904 
37 . 4329; Eidmann, C. C. 1899, II. 1014.) ’ 

Rubidium pyrosulphate, Rb 2 S 2 0 7 . 

Decomp, by H 2 0 

Rubidium ocfosulphate, Rb 2 S a 0 2 j. 

Decomp, by H 2 0. (Weber, B 17 . 2497.) 

Rubidium hydrogen sulphate, RbHS0 4 . 

Sol. in H 2 0. 

Rubidium tin (stannic) sulphate, Rb 2 Sn(S0 4 ),. 

Decomp, by H a O. Sol m HC1 (Wem- 
land, Z. anorg 1907, 54 . 250.) 

Rubidium thallic sulphate, RbTl(S0 4 ) 2 . 
(Marshall, C, C 1902, II. 1089 ) 

+4H 2 0. (Fortini, Gazz. ch. it. 1905, 35 . 
(2) 455 ) 


sol. in H a O (Manuelli,, Gazz eh. it. 
1903, 32 . (2) 523 ) 

Rubidium titanium sulphate, Rb 2 S0 4 
Ti 2 (S0 4 ) s +24H 2 0. 

Sol m H a O acidified with H 2 S0 4 . De- 
comp. m neutral aq solution. (Piccini, Z . 
anorg 1898, 17 . 359.) 


Insol in H 2 0. Sol. in HC1. Insol. in 
H 2 S0 4 . Decomp. , by boiling with cone. 
H 2 S0 4 . (Stahler, B 1905, 38. 2623.) 

Rubidium uranyl sulphate',’ Rb 2 (U0 2 ) (S0 4 ) 2 -f 
2H 2 0. 

Somewhat less sol in H 2 0 than K salt. 
(Rimbach, B. 1904, 37. 479.) 

Rubidiuinvanadium sulphate, Rb 2 V 2 (S0 4 ) 4 -|- 

0 177 gram mols of anhydrous salt are 

1 mil H 2 0 (Locke, Am. Ch. J 1901, 
26 . 175 ) 

Insol in H 2 0 . 

Insol in H 2 S0 4 . Decomp, by boiling with 
me HjS0 4 . 

Sol in HC1 (Stkhler, B 1905, 38 . 3980.) 
100 pts. H 2 0 dissolve 2.56 pts salt at 10°. 
Sp. gr. of solution at 4720° = 1915. (Pic- 
cmi, Z. anorg. 1897, 13 . 446 ) 

Rubidium zinc sulphate, Rb 2 S0 4 , ZnS0 4 + 
6H 2 0 

>1. in H 2 0 (Bunsen and Kopp, Pogg. 


Rubidium zirconium sulphate, Zr 2 Oj, 
(RbS0 4 ) s +15H 2 0. - 
Ppt (Rosenheim, B 1905,38.815.) 
Ruthenlc sulphate, Ru(S0 4 ) 2 . 

Dehquescent, and easily sol in H s O. 
(Claus, A 69. 246.) 

unarium sulphate, basic, (Sm0) 2 S0 4 . 

Insol in H 2 0 and in cold dil. H 2 S0 4 . 
(Matignon, C R 1905, 141. 1231.) 

Samarium sulphate, Sm 2 (S0 4 )j+8H 2 0. 
Difficultly sol. m HuO. 

Much less sol. than Di 2 (S0 4 ) s +8H 2 0. 
(Cleve ) 

’ ydrous Balt are sol. m 100 pts. 
(Keyes and James, J, Am, 
ueiu. ouu. xui.4, 36. 635.) 

100 g Sm 2 (S0 4 )j+Aq sat at 25° contain 
426 g ’ ’ " — ™ ” " 

1912, 1 


Solubility in H 2 S0 4 +Aq at 25°. 
n=equiv. g "of H 2 S0 4 m 1 1. of solvent, 
c =g Sm 2 0 3 in 100 g of solution. 
ci=g. Sm 2 (S0 4 ) 3 in 100 g of solution. 


2.16 , 
'6.175 
12.6 


1.43 
0 416 
0 0656 


2 416 
0.7025 
0 1107 


(Wirth, Z. anorg. 1912, 76. 174.) 
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Solubility in (NH^iSO^+Aq at 25° 


I8g 


m 


J. sol. m sat NajS0 4 +Aq. -(Cleve, Bull 
Soc. (2) 43. 166 ) 

2Sm2(S04)a, 3NasS04+6H20 Only double 
salt formed at 25°. (Keyes and James, J 
Am. Chem. Soc 1914, 36. 366.) 


Sm2(S0 4 ) a , (NHdsSOi, 7H 2 0 


Scandium sulphate, basic, ScaO(S0 4 ) 2 . 

(Crookes, Roy. Soc. Proc. 1908, 80. A, 618.) 
Scandium sulphate, Sc 2 (S0 4 ) s . 

Anhydrous Easily sol. in H 2 0. 

-(-2H2O. 

-i-6H 2 0, 54.61 g. of pentahydrate are sol. 
100 cc H2O at 25°. (Wirth, Z anorg 1914 
87. 10 ) ’ 

Solubility in H a S0 4 +Aq at 25°. 


(Keyes and James, J. Am. Chem. Soo. 1914, 


§6.' 637.) 

Solubility in Na a S0 4 +Aq at 25°. 


Isg 

si 


14.71 
14 47 
20.02 
23.42 
23.68 


26.9 


27.40 


2.0 


0 11 
0.03 
0.016 
0.008 
0.016 
0.012 
0 012 
0 010 
0.010 
0.009 
0.012 
0.012 
0.018 
0.016 
0,011 


Sm2(SOi)« 

1),, 3Na2SO«+6H a O 


These results seem to indicate that there is 
only one double salt formed by the union of 
SmjfSOda with Na 2 S04. Formula of this 
salt is 2Sm 2 (S04)!, 3Na a S04, 6H a O. 


n hydrogen sulphate, SmCHSCDa. 
SI. sol. in H a O. (Matignon, C. R. 1905, 
141 . 12300 

Ppt (Brauner, Z. anorg. 1904, 38 . 331.) 


HsSOt+Aq 


0 00 

0 5-n 

1 0-n 
4,86-n 
9 73-n 


In 22.35-n H2SO4 the sohd phase is 
Sc a (S04) a , 3H2SO4 and 100 g. sat. solution 
contain 0.484 g. So a (S0 4 ) s . 

(Wirth, Z. anorg. 1914, 87 . 10 ) 


Scandium hydrogen sulphate, ScsdSOdj-b 
3H a O. 

(Wirth.) 

jandium sodium sulphate, Sc a (S04) a , 
3Na a S04+12H a O. 

Sol. mH a O. (Cleve.) 

+10H a O. Sol. ii), H a O and in excess of 
Na 2 SC>4+Aq. (Meyers, Z. anorg, 1914, 86. 
279.) 

Silver (argeatoargentic) sulphate, Ag4S04, 
Ag a S 04 +HaO. 

Gradually sol, m cone , but not attacked 
by dil., HNOs+Aq. Not attacked by hot 
cone. H2SO4 (Lea, Sill Am. J. 144. 322.) 
Silver sulphate, Ag a SO t . 

Sol. in 200 pta. cold, and less than 100 pts boiling 
HjO. (Wittstein ) 

Sol in 88 pts boiling HiO (Sohnaubart) ; in 87 25 
pts. boiling HaO (Wenzel) ; in 68.85 pts. HaO at 100° 
(Kremcrs). ^ ^ ^ A SO 


dissolve 1 15 

Sol" inlOOpts. HaO at 18,75°. (Abl ) 

1 1. H a O dissolves 2 57 X 10 - 2 g -mol Ag 2 S04 


(Dra’i 


at 25°. (Drucker, Z, anorg. 1901, 28. 362.) 

1 1. H a O dissolves 7.707 g. Ag 2 S0 4 at 17°. 
(Euler, Z. phys. Ch. 1904, 49 . 314 ) 

" ' "O dissolves 0 0267 mol. Ag 2 S0 4 at 


25°. (Rothmund, Z phys. Ch. 1909, 69. 539.) 
1 1. HjO dissolves 8.35 g. Ag a S04 at 25°. 
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(Hill and Simmons, Z. phys. Ch. 1909, 67- 
603.) 

1 1 HsO dissolves 8.344 g. Ag a S0 4 at 25° 
Sp. gr of solution = 1 0062. (Harlans, J 
Am Chem. Soc 1011, 33. 1812.) 


Solubility 

f in H a O at t°. 


* Pts AgsS04 in 100 pts of 


the solution 

14.5 

6.730 

33 

0 909 

51.5 

1.062 

75 

1,237 

100 

1.393 


' (Bar re, A. oh.' 1011, (8) 24. 211.) 


More sol m H a S0 4 +Aq than in pure H a O. 
Still moie sol in HNOs+Aq and still more in 
cone H a S0 4 , from which it is pptd. by H a O 
(Schnaubart ) 


Solubility in H a SQ 4 +Aq at 26°. 


^H>S0 4 +Aq. 

Normality 

Solubility of AgsSO* 
g.-mol per litre 

0 02 

2.60X10-* 

0.04 

2.64X10-* 

0.10 

2 71X10-* 

0 20 

2.75 X10-* 


(Drucker, Z. anorg. 1901, 28. 362.) 


Solubility of Ag 2 S0 4 111 aoids+Aq at 25°. 

C = concentration of acid m acid+Aq in 
milliequivalents per 1. 

S= Solubility of Ag a S0 4 in acid+Aq in 
milliequivalents per 1 


Acid 

0 

9 

HNOa • 

0.0 

53 98 


15.89 

59.86 


31,78 

65 32 


63 57 

75 90 

H s S0 4 

0.0 

53.98 

29.02 

54,88 


58.02 

55 64 


105 26 

56.82 


(Swan, J. Am. Chem. Soc. 1911, 33. 1814 ) 


Solubility m HNO a +Aq at 25°. 


Normality HNO» 

Sp ^a^ofthe 

g AgsSCh 
dissolved per 1 

0.000 

1 0054 

8.350 

1.0046 

1.061 

34 086 

2 0452 

1 1069 

49.010 

4.017 

1 1871 

71.166 

4 209 

1 1956 

73.212 

5 564 

1 2456 


8,487 

1.3326 

94 671 

10,034 

1.3676 

90 806 


(Hill and Simmons, Z phys. Ch. 1909, 67. 
603. 


100 pts. H a O dissolve 0.68 pt at 18°. 100 
pts. (NH 4 ) a SO ( +Aq (15%) dissolve 0 85 pt. 
Ag a S0 4 at 18° Other sulphates have little 
effect (Eder, J pr (2) W. 44.) 

Determinations of the solubility of Ag a S0 4 
in (NH 4 ) a S0 4 at temp, between 16 5° and 100° 
show that no double salt is formed by these 
two sulphates (Etard, A. ch 1911, (8) 24. 
221 .) 


Solubility of Ag a S0 4 in (NH 4 ) a S0 4 -f Aq. 



Solubility of Ag a SO< in K a S0 4 +Aq. 
G. per 100 g H a O. 


K>80 4 I AgjSOi II KiS0 4 


8.37 
10 41 
11.80 


0 863 
0 940 
1.046 
1.117 
1.177 


3.20 

6.61 

8.40 

10.55 

13 16 

14 37 


1.127 
1.247 
1 340 


3.12 
6.73 
8 43 
10.56 
13 17 
17.06 


2.115 

2.410 

2.677 


Sol. in NH 4 OH, and (NH 4 ),C0 3 +Aq. 


(Barre, A. ch. 1911, (8) 24. 149, 202, 210.) 
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Solubility in KsSCh+Aq at 25°. 


of AeSOt 


0.02 
0.04 
0.10 
0 20 


2.40X10-2 

2.36X10-2 

2.31X10-2 

2.32X10-2 


solubility curves for variqus temp all end at a 
concentration of 40% Na 2 SO.i, that is, the 
mixed crystals formed at this concentration 
are equally sol at all temp. 

(Barre, C. R. 1910, 150. 1323.) 

Solubility in Na 2 SC> 4 +Aq at t° 


(Drucker, Z, anorg. 1901, 28. 362.) 


Solubility in Na 2 S0 4 +Aq at t°. 


' - to 

AgaSO* m 
100'pts HzO 

- - lOOpts! hS) 

14.5 

0.741 

5 278’ 


0.904 

10 103 


1.003 

13 046 

33 

0 972 

, 5 345 


1.150 

10.056 


1 320 

15 185 


1 448 

20 093 


1.548 

25 412 


1 670 

29 556 


1 549 

34 732 


' 1 462 

39 447 


1 199 

44.693 


0.932 

46 976 

51 

1 173 

5.407 


1 377 

10.116 


1 572 

15 146 


1 705 

20 247 


1 787 

26 196 


1 802 

29 230 


. 1 70-7 

- -34.025- 


1 540 

39 302 


1 188 

42 914 


0.882 

44 464 

75 

1.458 

5 368 


1..697 

9 813 


1 934 

15 260 * 


“ "2 075"“ 

“ 191)78 


_ 2 161 - 

25 666 


2 138 

29 662 


1 910- 

- 35 278 


1 603 

38 944 


1 156 

41.365 

100 

1.651 

5 336 


2.012 

10.153 


2 312 

16 632 


2.351 

26.461 


2 260 

29 714 


- 2 012 - 

“ 34.718 


.1 687 

38.635 


1 168 

40.160 


Up to 33°, the solubility of AgjSOi in 
NaiSOi+Aq increases with the concentration 
of Na s SCL; above 33° the solubility of AgjSCL 

tion of 'NaSCL dependent on the temp. The 



100 ptB H2O dissolve 


NasSOi 

AejSO, 

18 

0 0 

0 766 


0 26 

0.712 


0.51 . 

0.682 


0.74 

0.675 


1 00 

0 665 


1 48 

0 670 


2.01 

0 673 


2.50 

0 689 


3 04 

0 703 


4 00 

0 736 


4 99 

0.768 


10 10 

0.932 


- 13 04 

1 028 

33 

0.0 

0 917 


0 25 

0 861 


0 51 

0 835 


0-75 - 

0.825 


0 98 

0,816 


1.50 

0 820 


2.01 

. 0.832 


2 48 



3 00 

0 867 

-51 

-0 00 

-1 081 


0 25 

1.032 


0 49 

‘1 010 


0.68 

0 000 


1.02 

0 995 


1 51 

1.002 


1*90 

1 017 


2 46 

1 034 


2 92 

1 053 


3 95 

1 103 

’75 

0,00 

1 267 


0.20 

1 215 


0 47 

1 208 


0 80 

1 206 


0.98 

1.210 


1.52 

1 222 


1 96 

1 238 


2 50 

1.269 



1.296 


' 4.08 

1 366 

100 

0 00 

'1.404 


0.50 

1 341 


1 01 

1 363 


1 44 

1.382 


“ * 1 94 - 

' 1.418 


3.02 

1.494' 


(Barre, A. ch. 1911, (8) 24. 215.) 
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Solubility in salts +Aq at 25°. 

C= concentration of salt in salt+Aq in 
milliequivalerits per 1. 

di = sp gr 25°/4° of salt+Aq. 

S = solubility of AgaSOi in salt+Aq ex- 
pressed in milliequivalents phr 1. 
d 2 = sp. gr. 25°/4° of Ag a S0 4 +salt+Aq 


Salt 

c 

di 

s 

da 

none 



53 62 


KNOa 

24 914 

0 9986 

57.70 

1.0072 

49.774 

1 0002 

61 13 

1.0092 


99 870 

1 0034 

67 93 

1.0034 

Mg(NOa)a 

24 764 

0.9985 

59 44 

1 0073 

49 595 


64 32 

1 0094 


99 460 

1 0026 

72 70 

1 0133 

AgN0 8 

24.961 

1.0007 

39.09 

1 0065 

49 80 

1 0044 

28.45 

1 0084 


99,61 

1 0112 

16 96 

1 0137 

K 2 S0 4 

25.024 

0 9989 

60 66 

1 0004 

50 044 

1 0006 

49 35 

1.0079 


100 0 

1 0041 

48 04 

1 0112 


200.03 

1 0110 

48 30 

1 0180 

MgSO* 

20 22 

0 9984 

52 21 

1.0061 

50 009 

1 0002 

50 93 

1 0079 


100 04 

1 0032 

49 95 

1.0105 


200 05 

1.0092 

49 60 

1 0164 


Solubility in organic compds.+Aq at 25°. 


Watei 
0 5-N Methyl alcohol 
“ Ethyl alcohol 
Propyl alcohol 
Tert. amyl alcohol | 
Acetone 
Ether 

Formaldehyde 
Glycol 
Glycerine 
Mannitol 
Glucose 
Sucrose 
Urea 

Dimethylpyrone 
Urethane 
Forinamide 
Acetamide 
Acetonitrile 
Glycocoll 
Acetic acid 
Phenol 
Chloral • 
Methylal 
Methyl acetate 


(Harkins, J. Am. Chem. Soc. 1911, 33. 1813.) 


Solubility of AgaS0 4 in salts+Aq at 25°. 

C= concentration of salt in salt+Aq •) 
milliequivalents per 1. 

S= solubility of Ag 2 S0 4 in salt+Aq i 
milliequivalents per 1* 


0.0207 
0.0249 
0.0228 
0.0218 
0.0204 
0.0220 
0 0206 
0.0227 
0.0259 
0.0263 
0 0297 
0 0283 
0.0270 


0.0 
0 0216 
0 0227 
O' 0270 
0 0253 
0 0525 
0 0433 
0 0252 
0 0379 
0 0233 
0.0205 
0.0212 


i, J. Am. Chem Soc. 1911, 33. 1814.) 


Decomp, by alkali thiosulphates +Aq, 
(Herschell ) . 

100 com. AgsSO 4 + AgCjHjOj + Aq „sat. at 
17° contain 3.95 g. AgaS0 4 and 8.30 g. 
AgCjHaOa and solution has sp. gr. = 1.0094. 
(Euler, C. C. 1904, 1. 1316 ) 

Insol. in liquid NH S . (Franklin, Am. Ch. 
J. 1898 20. 829.) 


(Rothmund, Z. phys. Ch. 1909, 69. 539.) 

Insol in methyl acetate (Bezold, Dissert. 
1906 ; Naumann, B. 1909, 42 . 3790); 
ethyl acetate (Naumann, B. 1904, 37 . 3601) ; 
liquid methylamine (Franklin, J. Am. Chem. 
Soc. 1906, 28 . 1420); acetone. (Naumann, 
B 1904, 37 . 4329; Eidmann, C. C. 1899 , II. 
1014.) ■ 

Very sol. in a hot mixture of H 2 S0 4 and 
monobrombenzene, less sol. m cold' (Couper, 
A. ch. (3) 62 . 311 ) 

Silver hydrogen sulphate, AgHS0 4 . 

Decomp by HaO; sol, in H2SO4 1 (Stas.) 
Ag a O, 3H a O, 4S0,+2Ha0=AgH 8 (S0 4 ) 2 + 
HaO As above. (Schultz, Pogg. 133 . 137.) 

2AgaO, 3H a O, 5SO» +2HaO = Ag 4 H 6 (SO 4 ) 8 
+2HaO. As above (Sohultz.) 

Silver pprosulphate, Ag 2 S 2 0 7 . 

Decomp by H 2 0. (Weber, B. 17 . 2497.) 

Silver thallic sulphate, AgTl(S0 4 ) a . 

(Lepsius, Chem. Ztg. 1890 . 1827.) 

Silver tin (stannic) sulphate; AgaSn(S0 4 )i+ 
3H 2 0. 

Ppt. Decomp, by HaO. Sol. m HC1. 
(Wemland, Z. anorg. 1907, 64, 250.) 

Silver sulphate acetylide, Ag s S0 4 , 2AgaC 3 . 
(Plimpton, Proc. Chem. Soc. 1892, 8. 109.) 
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Silver sulphate ammonia, AgsSOi, 2NH». 

Completely sol. in H 2 Q (Rose, Pogg 20. 
153.) 

AgsSOj, 4NHa. r Easily sol. in H a O or 
NHiOH-j-Aq without decomp. (Mitscher- 
lich.) 

Silver sulphate mercuric oxide, Ag 2 S0 4 , HgO. 

Insol. in H 2 0, but deoomp even m the cold. 
Sol, in HNO s and H a S0 4 (Finci, Gazz. ch. 
i*. 1911, 41. (2) 648.) 

Silver sulphate sulphide, Ag»SO*, Ag 2 S. 

. Decomp, by hot HjO or cold HCl+Aq. 
Sol. m boiling HNOs+Aq (Poleck and 
Thtimmel, B. 16. 2436.) 

Sodium sulphate, Na 2 SO<. 

Anhydrous. 

1 pt. NajSOiis aoUn 7 307 pta. HiO at 18° (Gorlach) 


1 pt. NsSOi-f-lOEhO is sol. in 0 1 pts. H*0 at 7.6° 
344(Pts at 12^5° 2 41 pts at 18.76* ; and 1 724 pta,' 

ftt l 2 pt ^Ssof+lOHjO is sol in 2.88. pts. cold, and 
0 8 pt boiling HiO (Bergmann) , in. 3 pts cold, and 
0 6 pt boilinsHiO (Wittstein) ; m 4 pts. cold, and 1 pt 
boding HaOJFouroroy) i in 3 pts HiO at IS 76° (Abl). 
X00_pts JEUO dissolve 12494 pts NajSCH or 35 492 


80 pts oryst salt at 100° (Ure’s Diet ) 

100 pts. H 2 0 dissolve pts. Na 2 S0 4 at t° 


_ NaaSOi -1-lOHaO at 
10847 (Mionel and Kraffl 
100 pts. HaO dissolve 3( 


(Diacbn, J. B 1866. 61.) 

Solubility of Na 2 S0 4 in H 2 0 at various pres- 
sures and temp. Pts. NajSO. contained 
m 100 pts. sat. Na 2 S0 4 +Aq at A pressure 
in atmos and t° are given 


See below for further data. 

-t-7H a O. Efflorescent. Insol. in alcohol 

See below for further data. 

+10HjO 

Na 2 SO 4 +10H 2 O is sol. m H 2 0 with absorp- 
tion of heat; 20 pts. Na 2 SO 4 +10H 2 O mixed 
with 100 pts. H s O at 12.5° lower the tempera- 
ture 6.8°. (Riidorff, B 2. 68 ) 

Sol m 2 33 pts. HaO at 19°, or 100 pts HaO at 19° 
dissolve 42 8 pts NaaSOi+lOHaO (Sohiff. A 109 
323) 


100 pts HaO dissolve a pts. NaiSOi and b pts NaaSOi 
+10H.O at t° 



100 pts. HaO at t° dissolve pts, NaaSOi+lOHaO. 



11.32 11 4 
10.78 10 74 


30 10.05 

40 10 33 


(Mailer, Pogg 117. 386.) 


The solubility of Na 2 SOi-t-10H 2 O increases 
with the temperature from 0 to 34° At 34° 
and above, it is converted into the anhydrous 
salt, the solubility of which is least at 103.17°, 
which is the boding point of the saturated 
solution, and increases by oooling from that 
temp, down to 18-17°. Below the latter 
temperature the anhydrous salt cannot exist 
in the presence of H 2 0, but is converted into 
Na 2 S0i+7H 2 0, or Na 2 SO 4 -j-10H 2 O, The 
solubility of NaiS0 4 +7H 2 0 increases with 
the temperature from 0-26°, and at 27° it is 
converted into the anfiydrous salt. 

Thus there are two different rates of solu- 
bility for Na 2 S04 for temperatures from 
0-18°, three different rates from 18-26°, two 
from 26-34°, and only one above 34°. 

1. By heating Na 2 SO4-Fi0H 2 O to fusion 
and raising the heat until the liquid boils, 
placing m a closed vessel and cooling, the 
greater part of the anhydrous salt, which 
separates out on heating, redissolves on cool- 
ing, and the amount increases as the temp 
falls until 18° is reached. Below 18° NajSOi 
-)-7H 2 0 is formed. Saturated Na 2 S04+Aq 
thus obtained contains for 100 pts. HO at: 


18° 20° 26° 26° 

63.26 52.76 61.63 61.31 pts. Na s S0 4 , 


30° 33° 34° 36° 

50.37 49.71 49.63 49.27 pts. Na 2 S0 4 . 


_ 2. By allowing the boding saturated solu- 
I tion free from undissolved salt to cool to 0° 
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with exclusion of air until crystals of Na 2 S0 4 
+7HiO are formed, then removing the 
greater part of the mother liquor with a warm 
pipette, and warming the rest of the mother 
liquor with the excess of crystals, the crystals 
dissolve in increasing quantity between 0° and 
26-27°, so that at 27° the solution contains 
56 pts Na 2 S0 4 to 100 pts H 2 0 The remain- 
ing undissolved crystals of Na 2 S0 4 -t-7H 2 0 be- 
gin to melt very slowly at 27°, more quickly 
at higher temperatures, and cause the separa- 
tion of anhydrous crusts, and thus the 
strength of the solution is gradually lowered 
to the normal Saturated solutions prepared 
in this way contain for 100 pts H 2 0 at- 


55 pts Na 2 S0 4 to 100 pts. H 2 0 cannot be 
obtained, but one with 40 53 pts. is formed 
(LSwel, A ch. (3) 49. 32 ) 

4 Solubility of anhydrous salt. Above 34°, 
100 pts. H a O dissolve at - 


60 2 48.8 47.7 46.7 45.9 pts. Na 2 S0 4 , 


10° 


13° 


40° 45° 


50° 


55° 


45.3 44.8 

90° 
43.1 


43.35 44.73 pts. NajSO*, 


3. Solutions obtained by 


5.02 9.00 13.20 pts. NajS0 4 , 


30.00 , 40.00 pts. NasSOi, 
or 109.81 184.1 pts. $7a 2 SO 4 +10H 2 O, 


As long as there is a 


prei 


weaker and contains only 49,53 pts Nr 2 S0 4 
for 100 pts. H a O after warming for 6 or 8 hours 
at 34° In the same way temporary solutions 
can be obtained at 36-40° with 55-56 pts 
Na 2 S0 4 to 100 pts. H 2 0, but this amount 
sinks to the normal even more quickly than 
at 34°. , , 

* Na 2 S0 4 dehydrated at 100-150°, after the 
addition of l 2 /a-lM pts H a O, gives a solution 
between 0° and 32° of the same strength as 
Na 2 SO 4 +10HiO, but at 34° a solution with 


44.4 44.0 43.7 pts. Na 2 S0 4 , 


42.8 42.5 41 

(Mulder.) 


Solubility in 100 pts. H 2 0 at t°. 


t° 

Pts 

N&jSCU 


Pts I 
N&jSOi 

t° 

NaiSOi 

0 

4 8 

35 

60 2 

70 

44.4 

1 

5 1 

36 

49 9 

71 

44.3 

2 

5.4 

37 

49 6 | 

72 

44.2 

, 3 

5 7 

38 

49 3 

73 

44.2 

4 

6 0 

39 

49.1 | 

74 

44.1 

6 

6.4 

40 

48 8 1 

75 

44.0 

6 

6 8 

4t 

48.5 

76 

44.0 

’ 7 

7 3 

42 

48.3 

77 

43.9 

8 

7 8 

43 

48 1 

78 

43.8 

9 

8 4 

44 

47.9 

79 

43.7 

10 

9 0 

45 

47 7 

80 

43.7 

11 

9 7 

40 

47.5 

81 

43.6 

l 12 

10 6 

47 

47 3 

82 

43.5 

: 13 

11 4 

48 

47 1 

83 

43.5 

14 

12.4 

49 

46 9 

84 

43 4 

15 

13 4 

50 

46 7 

85 

43.3 

16 

14 5 

61 

46 6 

86 

43.3 

», 17 

16 7 

52 

46 4 

87 

43.2 

18 

16 9 

53 

46 2 

88 

43.2 

19 

18.2 

54 

46 1 

89 

43.1 

. 20 

19.5 

65 

45 9 

90 

43.1 

’ 21 

20.9 

56 

46 8 

91 

43.0 

22 

22.5 

67 

45 7 

92 

43.0 

23 

24.1 

58 

45 6 


42,9 

24 

25.9 

59 

45 4 

94 

42.9 

* 25 

27 9 

60 

45 3 

95 

42 8 

26 

30 1 

61 

45 2 

96 

42.7 

27 

32 4 

62 

46.1 

97 

42 6 

28 

35 0 

03 

45.0 

98 

42.6 

20 

37 8 

64 

44.9 

99 

42.5 

m 30 

40.9 

65 

44.8 

100 

42.5 

?! 31 

44.2 

66 

44 7 

101 

42.4 

I s 32 

47 8 

67 

44 G 

102 

42.3 

h 32 76 

50 65 

68 

44 5 

103 

42.2 

£ 33 

fs Ji. 

50.6 

60.4 

69 

44 5 

103. £ 

i 42.2 


(Mulder, Scheik Yerhandol. 1864 . 123.) 

100 pts dissolve at- 
0° 34° 100° 120° 

5 78 St?) 42.7 


41.95 pts. Na 3 S0 4 , 

140° 100° 180° 230° 

42.0 42.9 44 25 46 4pts.NaiS0 4 . 

(Tilden and Shenstone. Lond. It. Soc. Proc. 
35 . 345. 
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Solubility decreases above 230°. (Etard, 
C. R. 113. 864 ) 

Sat. Na 2 S0 4 +Ap contains at: 

0° 7° 13° 24° 28° 30° 

4.1 6.2 9.9 19.3 26.2 29.5% NaaSCh, 

49° 62° 83° 99° 134° 150° 

32.8 31.3 30.0 29.7 29.4 29.8% Na 2 S04, 

100° 240° 279° 320° 

20.9 30.0 24.5 17.8% Na 2 S0 4 . 

(Etard, A. oh. 1894, (7) 2. 548.) 


r Solubility of Na 2 S 04 in H a O at t°. 
G. per 100 g. H a O. 



(Berkeley, Phil. Trans. Roy. Soo. 1904, 208. 
A, 189.) 


Transition point from Na 2 SO 4 +10H 2 O to 
Na 2 S0 4 = 32.5 s (Berkeley); 32.383°. (Rich- 
ards and Churchill, Z. phys. Ch. 1899, 28. 


100 g Na 2 S 04 +Aq sat. at 16° contain 
11.5 g. anhydrous Na 2 S0 4 ; 21.9 g. at 26°. 
(Schreinemakers, Arch. N4er. Sc. 1910, (2) 
16 . 81.) 

1 1. Na a SC> 4 +Aq sat. at 25° contains 1.881 
' mols. Na 2 S0 4 . (Herz, Z. anorg 1911, 70. 
127.) 


Solubility in H 2 0 at t°. 


t° 

Mol. % NajSOi 

62 ' 

6.39 

70 

6. '27 

72 

5 25 

80 

5 18 

, 120 ' 

i 5.04 

190 

5 26 

192 

5 27 

208 

5 39 

' " 241 

5 39 

250 

5 04 

279 

4.12 

319 

2 56 

262 

*.9 

31,0 

3 2 

340 

1.8 

366 

0 0 


Supersaturated solutions of NaS0 4 are 
eaBdy formed; when Na 2 S0 4 +Aq sat. at its 
b -pt is hermetically sealed, no crystals are 
deposited on cooling (Lowel)’. Superset. 
Na 2 S0 4 +Aq may also be obtained by cooling 
hot sat. Na 2 S0 4 +Aq m flasks loosely stop- 
pered with cotton wool (Schroeder, A. 109. 
45), or by covering the containing vessel with 
a glass plate, watch-glass, card, eto., or by 
covering the hqmd itself with a layer of oil, 
and then allowing to cool. 

Hot NasSCh+Aq containing 1 pt. H 2 0 to 
1 pt. Na 2 SO4+10H 2 O does not crystallise on 
slowly cooling or on being quickly cooled by 
immersion m cold water, if it is contained 
in a baiometer tube freed from air by boiling, 
oi m an exhausted well-closed vessel, or in an 
open vessel with a layer of oil of turpentine 
on it (Gay-Lussac) ; or m a vessel containing 
air, either well stoppered or furnished with a 
loose cover (Schweigger) ; or in an open vessel 
under a bell jar full of air and closed at the 
bottom with a water jomt; or m open bottles 
placed in a quiet situation: or in an open 
glass enclosed m a stoppeied vessel, contain- 
ing air and some KOH for drying; m this case 
Na 2 SO 4 +10H 2 O effloresces from the solution, 
and when washed down again does not cause 
mstant crystallisation, but ledissolves. 

The crystallisation of a solution cooled in 
this way may often be brought about in- 
stantaneously, or often again after a short 
time; (1) by agitation, when the solution has 
been cooled in an open vessel; (2) by access 
of air caused by opening the vessel, the crys- 
tallisation taking place the more rapidly the 
larger the opening In this case the crystallis- 
ation begins at the top, where the solution, the 
vessel, and the air come in contact; when a 
particle of dust falls in the hqmd the crystal- 
lisation begins a little under the surface. 
When the solution has been cooled m vacuo, a 
bubble of air, hydrogen, carbonio acid, or 
nitrous oxide is sumci&it to set up the crystal- 
lisation; (3) by contact with a solid body. 
The latter do not cause crystallisation when 
cooled m contact with the hqmd, nor (except- 
ing a crystal of Na 2 SO4+10H 2 O) when they 
are moistened or warmed before contact with 
the solution 

Superset Na 2 S 04 +Aq is bi ought to 
crystallisation by addition of a crystal of 
Na 2 SC>4+10H a O, or an isomorphous substance 
as Na 2 SeO 4 +10H 2 O, or Na 2 CrQ4+10H 2 O. 
Other crystals, as MgS04+7H 2 0, etc,, have 
no action. (Thomson, Chem, Soc 36. 199.) 

See also Hartley, Jones and Hutchinson, 
Chem. Soc. 1908, 93. 825, on “Spontaneous 
crystallisation of sodium sulphate solutions,” 
and de Coppet (A. ch. 1907, (8) 10. 457) on 
same subject. 

A more extended' discussion of the pheno- 
mena and causes of supersaturation is not con- 
sidered to the within the scope of this work 


(Wuite, Z. phys Ch. 1913, 86. 364.) 


NasSOi+Aq sat. at 15° has ap gr. 
| and Krafft); at 16° has sp. gr. 1 119 


L10&W (Mu 
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Sp. gr of Na 2 SO+Aq at 24 8°. a=no. of 
s g., equivalent to ]4. mol. wt dissolved m 
1000 g H 2 0, b=sp. gr if a is Na 2 S0 4 -)- 
10H 2 O, mol wt. = 161; c=sp. gr. if a 
is NaaSOj, Yi mol, wt =71. 


(Favre±and Yalson, C. K, 79. 968 ) 
Sp. gr of Na 2 SQ 4 +Aq at 18°. 
NasSOi I Sp. gr II % NajfeOi 1 Sp gr 


(Kohlrausch, W. Ann. 1879. 1 ) 


Sp. gr of Na 2 S0 4 +Aq at 19°. 


Sp. gr. of Na 2 SQ 4 +Aq at 25°. 


(Wagner, Z. phys. Ch. 1890, 6. 39 ) 

Sp. gr at 16 0 /4° of Na 2 SO<+Aq eontaming 
9 4043% Na 2 S0 4 = 108665. (SchSnrock, Z. 
phys Ch 1893, 11. 781.) 

NAiSOi+Aq containmg 25.51% Na 2 S0 4 
has sp gr._ ,20°/20° = 1.2527, NaaSCL.-fAq 
eontaming i0.14% Na 2 S0 4 has sp. gr. 20°/20° 
= 1 0938. (Le Blanc and Rohland, Z phys. 
Ch 1896, 19. 278.) 

’ Sp. gr. of Na 2 SO*+Aq at 17.6°, when p = 
per cent strength of solution; d = ob- 
served density; and w= volume cone, m 


Sp. gr. of Na 2 S0 4 +Aq at 15°. 


1 0644 1 028 17 1 069 27 


(Gerlach, Z, anal. 8. 287 ) 



(Barnes, J phys Chem 1898, 2. 643.) 
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Sp. gr of Na 2 S0 4 +Aq at 20° 


(Forchheimer, Z phya. Ch. 1900, 34. 23.) 


Sp. gr. of sat. Na5.SO4, lOHjO+Aq at t°. 


100 5° 

101 0 

101 5 

102 0 


18 0 
26 0 
33 0 


102 6° 
103 0 
103 2 


1 287 
1 312 
' 1 317 
1 317 


100 g HiO 
dissolve s< 
NaaSOj+lOHaO 


12 16 

2L04 
35.96 
48 41 
58 35 
98 48 
109 81 

184.1 

323.1 
413 2 


(Gerlaoh, Z, anal. 26. 430.) 

M.-pt. of Na 2 SO 4 + 10H 2 0 = 34° . (Tilden, 
Chem. Soc. 46. 409.) 

Sol. with decomp, in HCl+Aq. 


Solubility in HjSOi+Aq at 25°. 


0 286 
0 338 
0 884 
1.576 


Na 2 S0 4 , 10H 2 O+Na 2 SO 4 
Na 2 S0 4 +Na 3 H(S0 4 ), 

|Na 3 H(S0 4 ) 2 +Na s H(S0 4 ) 2 , H 2 0 


Bp gr. and b.-pt, of NasS0 4 +Aq NaiflOt+Aq 
ntaimng P pts. NatSCn+lOHsO for ovary 100 pta. 
iO lias given sp. gr and b.pt 


(D’Ans, Z. anorg 1906, 49. 356.) 


Solubility of Na 2 S0 4 


101 37 
101 37 

101 37 


101 fi 

101 63 
101 03 
101 63 


Mol NasSOi I Mol. HsSO< 


(Brandos and Gruner, 1827.) 


Saturated solution boils at 103.17° (L&wel), 
103.5° (Mulder), 105° (Kremers), 100.5* 
(Griffiths), 100.8° (Gerlach). 

Cruet forms at 102.9°- highest temp , 103.2°, 
and solution contains 43.9 pts Na 2 S0 4 to 100 
pts HjO. (Gerlach, Z. anal. 26. 426.) 


1 85 
2.00 
0.77 
0.47 
0 32 
0 305 
0 07 
0 79 


6,87 

7,18 

8.78 


Solid phase 


Na 2 S0 4 

NasSO^ 10H 2 0 
NaHS0 4 . H 2 0 
Na 2 HS0 4 
Na 3 H(S0 4 ) 2 


(D’Ans, Z anorg 1909, 61. 92.) 


10 ccm. of sat. Na!iS0 4 +abBolute H 2 S0 4 
contain approx. 2.999 g Na 2 S0 4 . (Bergius, 
Z. phys. Ch. 1910, 72 355 ) 
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Solubility m HjSOj+Aq at 25° 
Solid Phase, Na a S0 4 +10H 2 0. 


18 81 
22 38 
24 65 


(Heiz, Z anorg. 1912, 73. 276.) 


Solubility in H 2 S0 4 +Aq at 25° 


1000 g 

solution 

oontiun 

Solid phase 

Mola 

SO* 

Mola 

Na»SO* 


5 91 

0.409 

NaHS0 4 

6 30 

0 332 


6 64 

0.297 

NaHS0 4 +NaHj(S0 4 )j. H,0 

6 90 

0 173 

NaH«(SOt)s, HiO 

7 36 

0 071 


7.74 

0.047 


7 82 

0 044 


8 12 

0.037 


8.29 

8.40 

0.042 

0.046 


8.70 

8.86 

0 076 

0 156 


8 93 



8 93 

8 93 
8.84 

8 73 

0 269 

0 273 

0 527 

0 681 


8.70 

0.808 

NaHatSOiH HjO 

8.62 

0.834 

metastable solutions 

8 62 
8.61 

0 844 

0 899 


8.87 

0 445 

NaQCSOiK HiQ+NmSOi, 
4.5HiSOi 

8,93 

9.08 

0 437 
0,394 

NaiSCO, 4 . 5 H 3 SO 1 

9 36 

0 425 

NftiSCK 4 oH-SCh+NaHSiO, 

9 18 

9 42 
9 48 

0 567 
0.728 
0.760 

NaHSzOr 

9 55 

0 775 


9.48 

0 953 

NallS, O 7 +? 

9.85 

0.787 

? 


0 908 

7 

(9 77) 
10.16 

(1 03) 
0.797 

Metastable 

10 78 

0.302 

? 


(D’Ans, Z. anorg. 1913, 80. 236.) 


SI. sol. in cone. HC 2 H 3 0 2 . (Ure’s Diet.) 
Not pptd. by addition of glacial HCjHjOj to 
Na 2 S0 4 +Aq (Persoz.) 


Solubility in NaOH-j-Aq at 25°. 


0.074 

0.70 

1 47 

2 02 
2 82 


0.59 
0 24 
0 126 
0.013 


(D'Ans and.Schreiner, Z. anorg. 1910, 67. 437.) 

Sol. in sat. NH 4 C1+Aq. 

Rapidly and abundantly sol. in sat. KC1+ 
Aq with pptn. of K 2 S0 4 . 

Na 2 SO 4 +10H 2 O is sol in sat. NaCl+Aq 
nthout pptn If effloresced Na 2 S0 4 is used, 
a ppt. of NaCl is caused at first, and subse- 
quently of Na 2 SO 4 +10H 2 O. (Karstcn.) 

Sol. in boiling sat. NaCl+Aq with pptn of 
NaCl, but from cold solutions the Na 2 S0 4 


Solubility in NaCl+Aq at t°. 


g NuCl perj 
100 g. HiO, 


15 65 
21.82 
28.13 
30.11 

32 27 

33 76 


0 00 
9.05 
17.48 
20.41 
26 01 

26 53 

27 74 
31 25 

31 80 

32 10 

33 69 

34 08 


C.00 
2 74 
8 15 


9 14 
6 42 
4.76 
3.99 
3,97 
4 15 
4 34 
4 59 
4 75 


21 33 
15 48 
13 73 

13 62 
IS. 05 

14 44 
13.39 
10.64 
10.28 

8.43 
4 73 
2 77 
0.00 


28.74 

26.57 

23.15 

20.52 

14.86 
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Solubility in NaCl+Aq at t° — Continued. 


16 13 
18 91 
19.64 
20 77 
32 33 


0 00 
2 45 
5 61 
7 91 
10 61 
12 36 
15 65 
18 44 
20 66 
32 43 


1 09 

2 64 

3 47 
12 14 
21 87 

32 84 

33 99 

34 77 


0 00 
2 14 
13 57 
18.78 
31.91 
35 63 


31 10 
28 73 
27.17 
26 02 


20 11 
19 29 
9 53 


25 02 
21 30 
19 06 
9 06 


45 16 
44.09 
42.61 
29.32 


47 94 
43 75 
26 26 
19 74 
8 28 
0 00 


At 33° and above the values represent the 
solubility of NajSCU in NaCl+Aq. At 10° 
the solid phase m contact with the solution is 
probably Na 2 SO<, 7H 2 0 Between 17° and 
33° the solid phase is either Na s S0 4 , 10H a O or 
Na 2 S0 4 . An inversion of Na 2 S0 4 , 10H a O to 
Na a SO* takes place at various temp, below 
33°, depending on the amount of NaCl con- 
tained in the solution in contact with the 
solid sodium sulphate. 

(Seidell, Am. Ch J. 1902, 27. 65 ) 


Solubility m NaCl+Aq at 15° 


5 87 
5 23 
5 26 
5.64 
2.26 


6 42 
11.51 
15 97 
21 03 
23 39 
25 21 


1 in sat NHsNOa+Aq (Margueritte, 
C. R. 38. 307.) ' 

Sol. in sat. KNOs+Aq with pptn. after 
several hours (Karsten.) 

NaaSOa+lOHaO is sol, in sat NaNOs+Aq 
without pptn , but if effloresced Na 2 S0 4 is 
used, NaNOj is pptd. at first, and subse- 
quently Na 2 S0 4 -|-7H 2 0. 

The presence of CaS0 4 does not affect the 
solubility of Na 2 S0 4 m H2O to any great 
extent. (Bgrre, A ch, 1911, (8) 24. 
160.) 

More sol. in K s S0 4 , CuS0 4 , MgS0 4 +Aq, 
than in H a O, (Pfaffl A. 99. 226.) 

100 pts BsO dissolve 20.7 pts. CuS0 4 and 
15.9 pts. Na 2 S0 4 . (Rhdorff. B 6.484.) 

Sol in sat. MgS0 4 , K 2 S0 4 , CuS0 4 +Aq, 
but if more Na 2 S0 4 than can be dissolved is 
added to the CuS0 4 +Aq, a large quantity of 
a double sulphate separates out., (Karsten.) 

The solubility of Na 2 S0 4 in K 2 S0 4 +Aq has 
been determined at 15^ 25°, 40°, 50°, 60°, 70° 
l^nd 80°. From the results the conclusion is 
drawn that sodium and potassium sulphates 
form a double salt of the formula K a Na(S0 4 ) 2 . 
(Okada, Ghem. Soe. 1915. 108. (2) 344.) 

See also under CuS0 4 , MgS0 4 , and K 2 S0 4 . 

Slowly but abundantly sol, in sat. ZnS0 4 + 
Aq, with separation of a double salt after a 
few days 


0 

5 


gmma. ZnSO) 


40 306 
42 286 


grama NasSOt 


7 906 
9 515 


(Koppel, Z. phys. Ch 1905, 62. 409.) 
See also under Na 2 Zn(S0 4 ) 4 +4H 2 0, 
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Ptg per 100 pta HsO 


5 79 
9 35 
12 24 
15 36 


(Barre, C R. 1911, 150. 155.) 


Solubility in Na acetate+Aq at 25°. 
Solid phase, NajSO<+10H 2 O 


Composition of the solutions 


4 10 
7,71 
12,58 


7c NnaSOi 


21 9 
17 72 
16 48 
13 50 
11 50 
8 10 


78.10 
78 18 
75 81 
73 92 
72.24 
71 27 


(Fox, Chem. Soc 1909, 95. 888 ) 


Alcohol precipitates NaaSOi+lOHaO from the cold 
saturated aqueous solution (Brandes and Firnhaber ) 

Insol in alcohol of from 0 817 to 0 00 sp gr ( T, ~ 

1000 pts, alcohol of 0 872 sp gr. dissolve 0 7 
NaaSOi at 12 5-15°, of 0 905 sp. gr. dissolve 3 8 
NaaSOi at 12 5-15° "» 

Insol, in alcohol of 0 83-0.85 sp gr (Anthon) 

From supersaturated solution in alcohol, 
crystals with 7HjO are formed. (Schiff, A. 

106 . 11 ) 

100 pts 10% alcohol at 15° contam 14 35 
pts. NajSOi+lOHiO; 20% alcohol at 15° i 
contam 5.6 pts NasSOs+lOHjO' 40% aloohol 
at 15° contam 13% Na 2 SO<+10H2O. (Schiff, 
A 118. 365 ) 

Very si sol irf abs. alcohol at ord. temp.; 
somewhat more, though still exceedingly 
sparingly, sol. in abs. alcohol acidulated with' 
HjSOs (Fresenius ) 

Alcohol does not affect crystal H a O of 
NftjSOs+lOHjO. 


Solubility of NaaSOi in alcohol+Aq at t 1 


NajSO^+THjd 


Between certain concentrations of alcohol, 
the liquid separates into two layers at 25°, 
36° and 45°, of the following composition. 


HaO I nlcohol I NtuSO. 


45 61 8 , 

65 8 25 3, 

66 0 24 0 10 0 


HaO 




27.5 

25.5 
25 0 


(de Bruyn,, Z. phys Ch. 1900, 32, 101 ) 



1024 


SULPHATE, SODIUM HYDROGEN 


Solubility m alcohol+Aq at 25° | 

Composition of the 
sat, solution 


%by 

% by 

% by 

Solid phase 

HjO 

alcohol 

NasSOi 


63.41 
49.0 
46 6 
34 9 

34 84 
50 5 

63 0 
64.95 

1.75 

0.5 

0 4 

0 15 

Na 2 S04, lOHsO 
" 

NasS0 4 , 10H 2 O+Na 2 SO 4 
Na a SOi 


(Schrememakers, Z. phys Ch, 1909, 67. 552 ) 


Solubility data for solution of NaCl in ethyl 
alcohol+Aq at 15°, 25°, and 30° are Riven by 
Schrememakers (Z phys Ch 1909, 67. 556) 


Solubility in propyl alcohol+Aq at 20°. 


njssr 1 

g NajSO, 

per 100 
g solution 

r i,sr‘ 

1 g NasSO, 
per 100 
g. solution 

42.20 

1 99 

56 67 

0.55 

49.77 

1 15 

60.64 

0.44 

55 65 

0.72 

62 81 

0 38 

(Linebargcr, Am Ch. J. 1892, 

14. 380) 


Sol in glycerine. 

Insol in acetone. (Naunmnn, B 1904 37. 
4329, Eidmann, C. C. 1899. II, 1014.); 
benzomtrile. (Naumann, B. 1914, 47. 1370) 
methyl acetate (Naumann, B. 1909, 42. 
7790); ethyl acetate. (Naumann, B. 1910, 43. 
314.) 

100 g. H s O dissolve 183.7 g sugar+30.6 
g. NajSOi at 31.25°, or 100 g sat. solution 
contain 52 2 g. sugar + 9.6 g. Na 2 SO, 
(Kfihler, Z. Yer. Zuckermd, 1897, 47. 447 
Min. Anhydlrous, Thenardile. +10HsO, 
Mtiabilite, 


Sodium hydrogen sulphate, NaHS0 4 . 

Not deliquescent Very sol. in H a O with' 
decomposition. 

Sol. in 2 pts. HjO at 0° (Link); 1 pt HsO 
at 100° (Schubarth) 100 pts. HsO at 15 5° 
dissolve 92.72 pts Sol. in 2 pts. HsO at 
18.75° (Abl)j decomp by alcohol. 

Insol. in liquid NHs. (Franklin, Am, Ch. 
J, 1898, 20. 829 ) 

+H a O. Deliquescent, and decomp, by the 
H a O which it takes up. 

NaH 3 (S0 4 )s Decomp, by H a O. (Schultz.) 

JVisodium hydrogen sulphate, Na«H(S0 4 ) a . 

Sol. in H a O with decomp. 

+H a O. (Rose ) 

Sodium pj/rosulphate, NajSjOj. 

Sol. in fuming H 2 S0 4 without decomp. 

Sodium thallic sulphate, Na a S0 4 , Tl a (S0 4 )>. 
Sol, in HsO. (Strecker, A. 135. 207.) 


Sodium thorium sulphate, Na a S0 4 , ThfSOh, 
+6H a O. v ih 

Sol. inH a O 100 pts cold sat Na 2 S0 4 +Aq 
dissolve 4 pts of this salt. (Cleve ) 

See also under Na 2 S04+ThS0 4 . 


Sodium titanium sesgiwsulphate, Na a Ti a (S04) 4 
+5HsO. 

Sol. m H 2 0 (Spence, Chem Soc. 1904 
86. (2) 412.) 

Insol m alcohol (Rnecht, B. 1903, 86. 
169.) 


Sodium titanyl sulphate, Na a Ti0 a (S0 4 ) 2 + 
10H a O. 

Hygroscopic (Mazzuchelh and Pantanelh. 
C C 1909, II. 420.) 


Sodium uranyl sulphate, Na a (UO a )(S0 4 ) a + 
3H a O. 

(de Coninck, C. C. 1905, I. 919 ) 

Sodium vanadium sulphate, NasV 2 (S0 4 ) 4 + 
24H a O. 

Very sol m H a O (Piccim, Z. anorg 1897. 
18. 444.) 


Sodium vanadyl sulphate, Na 2 S0 4 , VOS0 4 + 
4H a O. 

Easily sol. in H a O and alcohol + cone. 
HsSO< (Koppel, Z anorg 1903. 85. 177.) 

Na a S04 , 2V0S0 4 +2HHs 0 Slowly sol. 
m HsO. 

Can be cryst. from HsS0 4 at 100°. (Kop- 
pel.) 


Sodium yttrium sulphate, NasS0 4 , Y 2 (S0 4 ) 3 + 
2H a O. « 

Quite sol m H a O. (Cleve ) 

The only double salt capable of existing 
at 25°. (James and Holden, J. Am. Chem. 
Soc. 1913, 35. 562.) 


Sodium zinc sulphate, Na a S0 4 , ZnS0 4 + 
4H a O. 

Deliquescent m moist air. 

Decomp into constituents on dissolving in 
HsO. (Graham, Phil. Mag. 18. 417.) 


Solubility of Na 2 Zn(S0 4 ) 2 .+4H 2 0 in 100 g. 
HsO at t°. 



23.40 
23.445 
23 525 
23 63 


(Koppel, Z, phys. Ch. 1905, 62. 409.) 
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Solubility of Na 2 Zn(S0 4 ) 2 4H 2 0+ZnS0 4 . 
7H s O in 100 g. H a O at t°. ‘ 



fuSCU 

rfaiSO, 


Znso! 


10 

15 

20 

45 79 
48 81 
52 34 

11 24 

10 175 

8 625 

25 

30 

35 

56 155 
60 55 
66 25 

7 215 

6 34 

5 64 


Solubility of Na s Zn (SO «) 2 4H a O + N a 2 SO < 
lOHaO in 100 g, HaO at t°. 


as Zn8Q 4 


43 495 
36 925 
28 77 
19 935 
10 67 


Solubility of Na 2 Zn(S0 4 ) 2 4H 2 0+Na 2 S0 4 
(anhydrous) in 100 g H 2 0 at t°. 


about 8000 pts H 2 0 (Schweitzer, 

J. B 1877, 1054.) , 

Calculated from electrical conductivity of 
the solution, SrS0 4 is sol in 10,070 pts. H 2 0 
at 16.1° and 10,090 pts at 20 1° (Holleman, 
Z phys Ch 12. 131.) 

1 1. H s O dissolves 107 mg. SrS0 4 at 18° and 


g. SrS0 4 0.1629 0.1688 0.1727 0.17£9 

fWolfmann, C. C. 1897, 1. 632.) 

1 H 2 0 dissolves 114 mg. SrS0 4 at 18°. 
(Kohlrausch, Z phys. Ch. 1004, 60. 356.); 
114.3 mg at 18°. (Kohlrausch, Z, phys, Ch. 
1908, 64 . 168 ) 

Sol. m 6895 pts. cold, and 9638 pts. boiling 
.n 2 0, in 11,000-12,000 pts. H 2 0 containing 
H 2 S0 4 ; m 474 HCl+Aq containing 8.5% 
HC1; in 432 pts. HNOj+Aq containing 4.8 
% N 2 0 6 ; m 7843 pts. HC 2 Hs0 2 +Aq contam- 
ng 15 6% HC 2 H a 0 2 . (Fresenms.) 

Or, 1 1. cold HCl+Aq of 8 5% dissolves 2.11 
;. SrS0 4 ; 1 1 cold HNOs+Aq of 4.8% N 2 0 6 
iissolves 2.31 g. SrS0 4 ; 1 1 cold HC 2 Hs0 2 + 
Iq of 15.6% HC 2 Hj 0 2 dissolves 0.1275 g. 
irS0 4 . (Fresemus ) 

Solubility of SrS0 4 m HCl+Aq. 


c. HC1+ g. per 100 oc, solution 

iquiv H?!l HC1 


0.161 
0 207 
0 188 
0 126 
0.048 


Sodium sulphate fluoride, Na 2 S0 4 , NaP. 

Cryst. from H 2 0 without decomp. (Marig- 
nac, Ann Mm. (5) 16. 236 ) 

Sodium sulphate antimony frffluoride. 

See Antimony fnfluoride sodium sulphate. 

Strontium, sulphate, SiS0 4 . 

Very si. sol. in cold, and still less m boiling 
H s O. 

1 1. H 2 0 at 11-15° dissolves 0 066 g. SrS0 4 
(Brandes and Silber), 0.146 g. SrS0 4 (Fre- 
semus); 0 154r-0.167 g. SrS0 4 (Mar" '■ 
0.187 g SrS0 4 (Kremers); 0.278 g. 
(Andrews). 

1 1 boiling H 2 0 dissolves 0.104 g SrS0 4 
^Fresemus); 0.282 g. SrS0 4 (Brandes and 

When a Sr salt is precipitated by H 2 S0 4 , 1 
pt. Sr$0 4 remains dissolved in 700 pts H 2 0. 
(Marignac.) 


(Banthisch, J. pr. 1884, (2) 29. 54.) 
Solubility of SrS0 4 m HNO s +Aq. 


No. oo HNO.+ 




0.381 
0.307 
0 217 
0.138 
0.049 


(Banthisch, J. pr. 1884, (2) 29. 54.) 

Sol. in cone. H 2 S0 4 See under SrH 2 (S0 4 ) s . 
Insol. m NH 4 C1+Aq or cone. (NH 4 ) 2 S0 4 + 
Aq. (Rose.) 

Slowly but completely sol. in NaCl+Aq, 
(Wackenroder.) 

H 2 0 containing Na 2 S0 4 dissolves less SrS0 4 
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than pure H 2 0; H 2 0 containing H 2 S0 4 still 
less. (Andrews. Phil Mpg. Ann 7. 406.) 
Insol, in Na 2 S 2 0a+Aq 
Insol. in boiling,, cone. (NTI 4 ) 2 S0 4 +Aq 
(Rose, Pogg 110. 292 ) 

Sol. in 16.949 ' ' 

(Presenilis, Z ant.. , 

Pptn. is hindered by alkali metaphosphates 
and citrates, but not by citric acid. 

Decomp, at ord. temp., and more rapidly 
n boiling by alkah carbonates +Aq. 


'Sol. 


a MgCla or KCl+Aq, solubility n 
- ,r i strength of solution; sol. 


creasing with t 0 „ .. , 

NaCl or CaCU+Aq, maximum solubility 
. occurring when the solutions are of a medium 
concentration. The numerical results 
follows. 


100 pts. of the salt solutions containing given 
pts. salt dissolve pts SrS0 4 . 


Salt 

Pts sslt 

Pts. SrS0 4 

NaCl 

22.17 

15 54 

8.44 

0.1811 

0 2186 

0 1653 

KC1 

18.08 

12 64 

8 22 

0 2513 

0 1933 

0 1925 

MgCl 2 

13 63 

4 03 

1 59 

0.2419 

0 2057 

0 1986 

CaCU 

3&70 

16.51 

8 67 

0 1706 

0 1863 

0 1756 


(Virck, C. C. 1862. 402.) 


Solubility in H 2 0, and in solutions of the 
sulphates chlorides and mtrates of the 
alkalies and alkaline earths and in solutions of 
salts of the alkalies with strong organic acids 
has been determined. No data in abstract 
(Wolfmann, Chem Soc. 1898, (2) 74. 220.) 

Solubility in HO is considerably degreased 
by the presence of K 2 S0 4 (Barre, A ch. 
1911, (8) 24. 175.)' 


Solubility of SrS0 4 in Ca(NOj) 2 +Aq at ord. 
temp. 

G. per 100 cc. sat. solution 


CaOiQj)! I 

- SrS0 4 

-Ca(NOj). I 

- SrSOi — . 

0.6 

0.0483 

'4 

0 1489 

' 1 

0.0619 

6 1 

0 1689 

2 • 

0.1081 

6 

0.1966 

3 

0 1275 

... 



(Raffo and Rossi, Gazz. oh. it. 1915, 45. (1) 
i - 45.) 


Insol. in liquid NH 3 . (Franklin, Am Ch 
1898, 20. 829 ) 

100 g. 95% formic acid dissolve 0.02 g, 
S1SO4 at 18.5°. (Aschan, Chem. Ztg. 1913' 

37. 1117.) 

Insol in absolute alcohol; scarcely sol. m 
dil. alcohol. 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790); acetone (Naumann, B. 
1904, 87. 4329, Eidmann, C. C. 1899, II 
1014 ) 

Mm. Celesiite 


Strontium hydrogen sulphate, SrH 2 (S0 4 ) 2 , 

100 pts H 2 S0 4 dissolve 2 2 pts. SrS0 4 (Lies- 
Bodart and Jacquemin); 100 pts. H 2 S0 4 dis- 
solve 5.68 pts (Struve, Z anal 9. 34), 100 
pts fuming H 2 S0 4 dissolve 9 77 pts 
(Struve). 

lg SrSOi dissolves m 1256 g 91%H 2 S0 4 + 
Aq (Varenne and Pauleau, C. R 93. 1016): 
boiling HjS 0 4 dissolves about 15% SrS0 4 , and 
still more at 100° (Schultz, Pogg. 133. 147) 
Sol. in 1519 pts 91% H 2 S0 4 (Varenne 
and Pauleau, C. R 93. 1016.) 

100 pts. HjS 0 4 (sp. gr. 1.843) dissolve 14 
pts SrS0 4 at 70°, (Garside, C N 31. 245 ) 
Decomp by H 2 0, 

100 pts hot cono. H 2 S0 4 dissolve about 
90 pts SrS0 4 (Rohland, Z, anorg. 1910, 
66. 206 ) I 

10 “com of sat ‘SrS0 4 -F absolute H 2 S0 4 
contain approx 2,17 g SrS0 4 (Bergius, Z 
pliys. Ch. 1910, 72. 355 ) 

+H a O Decomp by H 2 0 


Strontium tin j (stannic) sulphate, SrS0 4 , 

Sn(S0 4 ) 2 +kff a O. 

Decomp, by, II 2 0 Sol in HCl (Wem- 
land and Ktthl, Z. anorg, 1907, j 54. 249.) 

Strontium titanium sulphate, SrS0 4 , Ti(S0 4 ) 2 . 

Ppt; decomp by H 2 0 givmg titame acid. 
(Wemland and Ktihl, Z. anorg. 1907, 54. 254.) 

Tantalum sulphate, 3Ta 2 0 B , S0 a +9H 2 0. 
(Hermann, J, pr. 70. 201 ) 

Tellurium sulphate, basic, TeO s , SO a . ' 

Sol. m cold dil H 2 S0 4 Decomp, by hot 
H 2 0. (Klein, C R 99.' 326 ) 

Terbium sulphate, Tr 2 (S0 4 ) a +8H 2 0. 

Sol. in H 2 0 

Sol. m H 2 0, pptd. by aloohol. (Urbam, C. 
R 1908, 146. 127.) 

Thallous sulphate, T1 2 S0 4 . 

Lpt. dissolves at t° m pts. H s O, according 
to C= Crookes; L=Lamy: 

15° 18° 62° 100° 101.2° 

21.1 20.8 8.7 5.4 5.22 pts. H 2 0. 

C L L C L , , , 
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Solubility of T1 2 S0 4 

"I % Tl so, II tT 


H a O 

I % TWSO, 


TLSOi, T1HS0 4 Sol. in H 2 0. 
becker, R t c. 1902,21.90.) 


(Storten- 


0 

10 


50 


2 63 

3 57 

4 64 


11 31 

12 75 

14 19 

15 57 


Berkeley, Phil. Trans. Roy Soc. 1904, 203. 
1, 189; ealo. by Landolt-Bornstem.) 


Thallous p.yrosulphate, TlAOj. 

D’ecomp by H 2 0 (Weber, B. 17. 2502.) 

Thallous orfosulphate, Tl 2 SaO a3 . 

Deoomp. by H 2 0 (Weber, B. 17. 2502.) 

Thallic sulphate, basic, T1 2 0«, 2S0 3 +3H 2 0. 
Sol in HjO. 

+5HjO As above (Willm, A eh (4) 6. 


100 g. HaO dissolve 3.36 g. T1 2 S0 4 at 6.5°, 
L3 g at 12°, 19.14 g at 100°. (Tutton, Proc. 
aoy. Soc. 1907, 79. A, 351 ) 

1 1. H 2 0 dissolves 0.1928 equivalents 
rhSOj at 20°, or 48 59 g in 1 1. of solution 
'Noyes, J Am. Chem. Soc 1911, 33. 1657.) 

1 1 H 2 0 dissolves 0,1083 g. equxv. T1 2 S0 4 
at 25°, or 27.28 g in 1 1. of solution. (Noyes.) 


Solubility m H 2 S0 4 +Aq at 25°. 


Stiength o£ H SOi+Aq 
g, mols per 1 


g mols Tl SOi per 1. 


0 0494 0 1172 

0 0987 0 1249 


(Noyes, J Am. Chem. Soc. 1911, 33. 1662.) 


1 1. TlC10 3 +Aq contaimni 
alents TlClOj, dissolves 0 If 
T1 jS 0 4 at 20°. (Noyes.) 

See also T1C10 3 


0.1058 equiv- 
56 equivalents 


Solubility in salts -j-Aq at 25°. 


g, mols. per I. j 

fg mols par 1 Tl SO< 
dissolved 

0 0996 TINOs 

1 0 08365 

0.0497 Na 2 S0 4 

0 1080 

0.1988 Na 2 S0 4 

0 1173 

0 1010 NaHS0 4 

0 1161 


(Noyes ) 


Thallous hydrogen sulphate, T1HS0 4 . 
SI. hydroscopic. 

Solubility in H 2 S0 4 +Aq at 25°. 


1000 g. of the solution contain: 



(D’Ans, Z. anorg. 1910, 65. 232.) 


Thallic sulphate, T1»(S0 4 ) 3 +7H 2 0. 

Decomp by cold H 2 0 with separation of 
T10(OH) (Crookes.) 


Thallothallic sulphate, 2T1 2 0, 3T1 2 0 8 , 12SO„+ 
25H 2 0 

Gradually efflorescent. (Willm.) 

T1 2 (S0 4 ) 2 . (Lepsius, Chem Ztg. 1890. 
1 1327.) 

T1H(S0 4 ) 2 . (Lepsius.) 


Thallous uranyl sulphate, Tl 2 (U0 2 )(S0 4 ) 2 -(- 
3H a O. , , 1 

SI. sol in cold H 2 0. J I j 

Easily forms supcrsat. solutions. (Kohn, 
Z. anorg 1908, 69. 112 ) 


Thallium vanadium sulphate, T1 2 V 2 (S0 4 ) 4 + 
24H a O. 

100 pts H 2 0 dissolve 11 06 pts salt at 10°. 
Sp gr. of solution at 4°/20° =2.342 
Very sol in hot H 2 0 (Piccim, Z, anorg. 
1897, 13. 446.) 

266 g. anhydrous, or 433 g. hydrated salt, 
0 573 g. mols. of anhydrous salt are sol. in 
1 1 H 2 0 at 25°. 

Melts in crystal H a O at 48°. (Locke, Am. 
Ch. J. 1901, 26. 175.) 


Thallous zinc sulphate, Tl 2 Zn(S0 4 ) 2 +6H 2 0. 

1 1 1 H 2 0 dissolves 86 g anhydrous salt 

at 25°. (Locke, Am. Ch. J. 1902, 27. 459.) 


ThallothalUc sulphate bromide, Tl 2 Br 2 S0 4 . 

Very sol in cold H 2 0 Decomp by much 
H 2 0. (Meyer and Goldschmidt, B. 1903, 38. 
242.) 


Thorium sulphate, basic, 3[Th(S0 4 ) 2 +2H 2 0], 
Th(S0 4 )0+2H 2 0. 

Insol. m H a O; very slowly attacked by dil. 
acids. (Demarcay.) 

Th0(S0 4 )+2H 2 0. Stable in aq. solution 
at 100°. (Hauser, B 1910, 43. 2776 ) 

+6H 2 0 Somewhat sol in hot cone. 
MgS0 4 +Aq (Halla, Z. anorg 1912, 79. 260 ) 

Thorium sulphate, Th(S0 4 ) 2 . 

Anhydrous Easily sol. if brought into a 
large amount of H 2 0, but very slowly sot. if 
only a httle H 2 0 is added to the salt. 
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100 pts H 2 0 dissolve about 4.86 pts. 
Th(S0 4 ) 2 at 0° (Cleve ) 

When' heated, a hydrous salt separates out, 
which redissolves r on cooling. (Cleve.) 

Solubility of anhydrous salt cannot be 
determined, as it begins to separate out 
Th(S04)a+9H 2 0 before a saturated solution 
is reached. At 0°, 100 pts. H 2 0 dissolved 22.97 
pts Th(S0 4 ) 2 in 15 minutes; at 25°, 27 00 pts 
Th(S0 4 ) 2 were dissolved m 5 minutes 
(Roozeboom, Z. phys. Ch 6 . 198 ) 

* +2H 2 0. Shows same behaviour as anhy- 
drous salt. 100 pts. H 2 0 dissolved 35 60 pts. 
Th(S0 4 ) 2 from this salt at 1°, but this is not 
the maximum solubility (Roozeboom ) 

* +4H a O Pptd by alcohol from hot aque- 
ous solution; also formed by heating Th(S04) 3 
+9H 2 0 in aqueous solution above 60°. 

100 pts H 2 0 dissolve pts. Th(S04) 2 +4H 2 0, 
calculated as Th(S0 4 ) 2 , at t° D=ac- 
coiding to Demarcay (C. R. 96. 1860); 
R = according to Roozeboom (Z. phys. 
Ch. 6. 202). 



aqueous solution Sol in about 88 pts H 2 0 
at 0°. (Cleve ) Extremely slowly sol in H 2 0. 


100 pts. H 2 0 dissolve pts. Th'fSCL) 
j calculated as Th(S0 4 )2, at t 

^2+9H 2 0, 


Pts. 

Th(S0 4 )s 


Pts 

Th(SO t )j 


Pts. 

Th(SO0i 

0 

0 88 

30 

1 85 

50 

4 86 

10 

20 

1 02 

1 25 

40 

2 83 

55 

6 5± 


Above 55°, Th(S0 4 ) 2 +4H 2 0 separates out, 


(Demarcay C. R. 96. 1860 ; calculated by 
Roozeboom.) 


100 pts H 2 0 dissolve pts. Th(S0 4 ) 
j calculated as Th(SO,i) 2 , at t 

> 2 +9H 2 0, 

t° 

Pta. 

Th(SOi). 

to 

Pta 

Th(SO0s 


Pts. 

Th(SO<), 

0 

0 74 

30 

1 995 

51 

5 22 

10 

20 

0 98 

1 38 

40 

2 998 

55 

6.76 


Above 60°, Th(fe0i) z +4H 2 O separates out. 


(Roozeboom, Z phys. Ch, 6. 201.) 

For further data, see Roozeboom (Z.phys 
Ch 6. 198), where there is a full discussion 
of the subject. 

100 g sat. solution of Th(S0 4 ) 2 -|-9Hj0 in 
HjO at 25° contain 1.593 g. anhyd. salt 
(Wirth, Z anorg 1912, 76. 174.) 


(Roozeboom.) 


100 g, Th(SOi)a+Aq sat. With Th(SO.) 2 - 
8HjO^ at 30° contain 2 152_g. anhydroi 


oUjU at do contam 2 152 g. anhydrous 
Th(S04) 2 , (Koppel and Holzkampf, Z 
anorg. 1910, 67. 274.) 

100 g. HjO dissolve 1 .722 g. at 25°. (Barre, 
Bull Soc. 1912, (4) 11.) 

-)-9H 2 0, Pptd. by alcohol from cold 


Solubihty of Th(S04)s m H 2 S0 4 -)-Aq at t°. 


t° 

% HjSO. 

% ThSO< 

Solid phase 

30 

0 000 
0.466 

0 72 
1.468 
2.983 

4 38 

4 97 
9.95 

15 03 

18 95 

23 64 
32 68 
37.80 
43 28 

45 69 
74 0 

80 5 

2 152 

2 055 
2.085 

2 267 
2.311 
2 r 367 

2 323 

1 961 

1 484 
1.078 
0.7196 

0 3364 
0 077 

0 0213 

0 0047 

0 1208 
0.000 

Th(S04) ? +8H 2 0 

Th(S0 4 ) 2 +4H 2 0 

""20 

5 

15 

25 

40 

1 722 
0.9752 
0 3838 
0 0103 

Th(S0 4 ) 2 +8H 2 0 

Th(S04) 2 +4H 2 0 

Boiling 

temp. 

5 

10 

15 

0.7407 
0 4808 

0 3882 


| (Koppel and Hp 

zkampf, Z. anorg, 1910, 67. 
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Solubility in H 2 S0 4 +Aq at 25°. 



(Barre, Bull Soo. 1912, (4) 11. 647.) 
Solubility in H 2 S0 4 +Aq at 26°. 


In 100 g of the 
liquid are dissolved 

Solid phase 


anhydrous 

1.015 

1.14 

0 9265 
0.545 

0 2685 

0 0651 

0 0396 

0 0192 

1 593 
1.831 

1 488 

0 8751 
0.4312 
U 1045 
0 0636 
0 0308 

Th(S0 4 ) 2 +9H 2 0 

Th(S0 4 ) ? +8H 2 0 

Th(S0 4 ) 2 +4H 2 0 


(Wirth, Z, anorg 191?, 76. 180 ) 
Solubility of Th(SOi) 2 in HCl+Aq at 30°. 


12 14 
15 71 
18 33 


The presence of phosphoric acid increases 
the solubility of thorium sulphate in HC1 and 
HNOj. (Koppel and Holzkampf, Z. anorg 
1910, 67. 280 ) , 

For solubility of Th(SO„)i in (NH 4 ) 2 S0 4| 
Li 2 S0 4 , and IC 2 S0 4 , see respective sulphates. 

Insol. in liquid NH„. (Gore, Am. Ch. J. 
1898, 20 . 830.) 

Thorium hydrogen sulphate, ThH 2 (S0 4 ) 4 . 
Hydroscopic. 

Sol. in excess of hot H 2 S0 4 ; msol. in cold 1 
H 2 S0 4 . (Brauner, Z anorg 1904, 38. 333.) 

Thulium sulphate, Tm 2 (S0 4 )j+8H 2 0. , 

Insol. m alcohol. (James, J. Am. Chem. 
Soo. 1911, 33. 1343.) 


% Th(SOi)j 

Solid phase 

2.15 

3 541 

3 431 s= 
2 811 

2 360 

2 199 

2 13 

1 277 

Th(S0 4 ) 2 +8H 2 0 

Th(S0 4 ) 2 +4H s 0 


Solubility of Th(S0 4 ) 2 in HN0 3 +Aq at 30° 


HNOi |%Th(SO0i 


0 0 
5 17 
10.04 
16 68 
21.99 
28.33 
28 51 
33.17 
38 82 


Th(SOi)j+8H a O 


b 1 and Holzkampf,, Z. anorg. 1910, ( 
274.) 


Tin 


^stannic) 


sulphate, basic, (SnO)SO t + 


Easily sol. in cold H 2 0, but quickly de- 
comp with separation of stannic hydroxide. 
(Ditte, C R. 104 . 178.) 

3SnO, S0 3 . Easily sol. in dil. acids. 
(Ditte, A. ch 1882, (5) 27. 159.) 

+1^H 2 0. Not decomp, by cold H 2 0. 
(Ditte ) 

Tin (stannous) sulphate, SnS0 4 . 

Sol. in 5.3 pts. H 2 0 at 19°, and 5 5 pts. at * 
)0°. (Mangnac) Solution soon decomposes 
with separation of a basic salt Sol. in 
H 2 S0 4 +Aq. (Bouquet.) 

Insol. in acetone (Naumann, B.1904, 37. 
129 ) 

Tin (stannic) sulphate, Sn(S0 4 ) 2 +2H 2 0. 
Deliquescent. Easily sol. m H 2 0: decomp, 
v much H a O. Sol in dil. H 2 S0 4 +Aq. 
Jowly sol in HCl+Aq. Decomp by abso- 
lute alcohol. (Ditte, C R. 104 . 178.) 

Titanium sulphate, Ti(S04) 2 +3H 2 0. 
Deliquescent, and sol. in HaO. The aque- 
is solution is decomp, on boiling. (Glatzel, 

B. 9 . 1833 ) 1 

Titanium sesgntsulphate, Ti 2 (S0 4 ) t . 

Very deliquescent, and easily sol. in H 2 0. 
Aqueous solution is decomp by boiling. 

(Ebelmen.) 

Insol. m H 2 0, alcohol, ether and cone. 
H 2 S0 4 . Slowly sol. in dil. H 2 S0 4 and HC1. 
(Stabler, B 1905, 38. 2624 ) 

Not sol in alcohol. (Knecht, B. 1903, 36. 
169.) 

+8H 2 0. Sol in H 2 0. (Glatzel, B 
1833) 

Titanium hydrogen sasgw'sulphate, 3Ti 2 (S0 4 )i, 
H 2 S0 4 +25H 2 0. 

Gradually sol. in H 2 0 
Insol. in 60% H 2 S0 4 , alcohol, ether and 
glacial acetic acid (Stkhler, B 1905, 38. 
2621 ) 
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Titanyl sulphate, (Ti0)S0 4 . 

Decomp, by H 2 0. .Slowly sol. m cold, 
rapidly In warm HCl+Aq (Merz, J pr. 
99. 157.) „ 

+2H a O. Sol in HjO. (Blondel, Bull. 
Soo 1899, (3) 21. 262.) 

2Ti0a, 3SO a +3H a O. Sol. in H a O acidified 
with HOI. (Blondel, Bull. Soc. 1899, (3) 21. 
262.) 

5TiOa, SO„+5HaO. (Blondel) 

7TiOa, 2SC 3 +tH 2 0 (Blondel.) 

• 2TiOa, SOn+HIaO (Blondel.) 

Uranous sulphate, basic, U(0H) 2 S0 4 +H 2 0. 

Insol. in H 2 0. H a O dissolves out H 2 SO 4 
'(Ebelmen, A. ch (3) 6 . 217.) 

+5H a O Sol in alcohol. 

Pptd. by ether, (Rosenheim, Z. anorg. 
1901, 26. 251 

Uranous sulphate, U(S0 4 ) a +4H a 0. 

Sol in HjO with immediate decomp 
Easily sol. m dil. H a S0 4 +Aq. (Kohl- 
schutter, B 1901, 34. 3629.) 

Decomp by F a O into insol. basic, and sol. 
acid salt. Sol in dil. H 2 S0 4 01 HCl+Aq 
Difficultly sol m cone, acids (Ebelmen, A 
oh. (3) 5. 215 ) 

Solubility of U(S 04 ) 8 + 4 H ,0 m H a O at t°. 


37 


48 2 


8.1 

7 3 


(Giolitti and Bucci, Gazz. ch. it. 1905, 36. 
(2) 162.) 

1 pt. is sol. m 4.23 pts H,0 at 13°; 4.3 pts. 
at 11 3°; 4 4 pts. at 9 1°. (de Comncic, A ch 
1903, (7) 28. 12.) 

+8H s O. 

Solubility of U(S0 4 ) a +8H 2 0 m H 2 Q at t°. 


Solubility 11 
1 pt. U(S0 4 ) is sol. 


acids +Aq 
1 pts. acid at t° 


11 4 
10.7 


11 7 
10 9 
10 1 


(de Coninck, Chetn. Soc 1902, 82. (2) 459 ) 
\ of U(SoJ) a +HCl(d = 1.0465 at t°. 


1 0572 
1 0619 
1 0667 
1 0714 


(de Coninck, A ohl 1903, (7) 28. 11 ) , 
Sp. gr. of U(S0 4 ) 2 +H 2 S0 4 (d = ljl4) at t°. 
cli=Sp. gr referred to H a O. j 
d 2 =Sp. gr referred to H a S0 4 . 


18 


48 2 


% U(SO,)> 


28.72 
36 8 
63 2 


(Giohtti and Bucci, Gazz. eh. it. 1905, i 
(2) 162 ) 

Sp. gr. of U(SQ 4 ) a +Aq at t° 


18 3 
17 4 
15 2 
15 6 


1 0058 
1.0107 
l 0165 
1.0218 
1 0272 
1.0320 
1 0379 


(de Conmck, A ch' 1903, (7) 28.11.) 


18 7 
18 3 
17 4 
17 6 


1 1442 
1.1494 
1 1539 
1 1583 


1 0123 
1 0162 ’ 
1 0204 


(de Coninck, A. chJ 1903, (7) 28. 11 ) 

1 pt. is sol. in 8 pis. alcohol (94°)+Aq. 
i(l:4) at 10.4°. (de Coninck.) 

Solubility in glyool at 14.8° =3.15% (de 
oninck, C C. 1905, II. 883.) 

Min Johanmte. SI. pol. in HaO 
ijranous hydrogen sulphate, U(SOL) a , H 2 S0 4 
+10H a O. 

(Giolitti, C C. 1905, II. 1226.) 
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Uranyl sulphate, basic, 3UO a , S0 3 -f2H 2 0, 


Sp. gr. of (U0 2 )S0< +IIjS0i(d = 1 168) at t°. 


(Athanasesco ) 

+ 14H.2©. Sol in U 2 0 (Ordway, Sill 
Am. J (2) 26. 208 ) 

4U0a, S0s+7H 2 0 (Athanasesco, C R 
103. 271.) 

U0 2 , 4Tj0S0i+8H 2 0. Less sol. m mm. 
acids, especially dil H 2 S0 4 +Aq, than U0S0 4 
+2H a O. (de Conmck, C C 1901, II. 1038 ) 


di =Sp gr. refej-red to H a O. 
d s =Sp gr. referred to H„S0 4 . ' 


2 

3 

4 

5 


1.0050 
1.0082 
1.0129 
1 0165 
1 0204 


Uranyl sulphate, (UO s )S0 4 . 

+HjO. ( de Comnck.) 

-j-3H 2 0. Efflorescent. Very sol, in HjQ 
and alcohol 

1 pt. is sol. m 0 6 pt. cold H a O; in 0,45 
pt. boiling H a O; in 25 pts cold absolute 
alcohol: in 20 pts boihng absolute alcohol. 
(Bucholz.) 

Sol. in - 

boihng Ha - - - 

100 pts. HaO at 15.5° dissolve 160 pts , and 
at 100 , 220 pts (Ure’s Diet ) 

1 pt is sol in 5,3 pts HaO at 13.2°; 5 16 
pts at 14.1°; 4.96 pts, at 16.1°; 4.88 pts at 
15 5° (de Comnck, A. ch 1903, (7) 28. 8 ) 


(de Conmck, A. ch. 1903, (7) 28. 7.) * 

1 pt is sol. in 37.9 pts. alcohol (85°) at 
16 7°, 38 6 pts at 15 8° (de Conmck* A. 
ch 1903, (7) 28. 8.) 

Very si. sol. in formic and glacial acetic 
acids .(de Comnck, A ch 1903, (7) 28. 9.) 

Completely pptd from (U0 2 )S0 4 +Aq by 
HCaHsOa. (Persoz ) 

Uranyl hydrogen sulphate, (U0 2 )S0 4 , H a S0 4 . 
Veiy deliquescent. (Schultz-Sellack.) 
2(U0 a )S0 4 , H 2 S0 4 +5H 2 0. Very deliques- 
cent. (Wyrouboff, Bull. Soc Mm 1909, 32. 

1 351) 


Sp. gr, of (U0 2 )S0 4 +Aq at t° 


15 6 
11 3 
10 2 
10 2 


10.3 

11.4 
II 6 


2 

3 

4 

5 

6 

7 

8 


1 0062 
1 0113 
1.0172 
1 0229 


1 0442 


1.0557 
1.0612 
1 0669 , 


(de Conmck, A. ch. 1903, (7) 28. 7 ) 


Solubility in aoids +Aq. 
lpt (U0 2 )S0 4 is sol. in: 

3.4 pts. cone. HC1 at 12.8° 

3.25 “ " “ “ 13.6° 

5.9 “ HBr(d = 1 21) “ 12.9° 

6.1 “ “ “ “ 11 . 2 ° 

10.8" cone. HNO, " 12.3° 

11.2“ " “ “ 10 8° 

4 3“ H 2 S0 4 (d=l 38)" 12.7° 

4 1“ “ “ "14.0° 

5.6 “ aqua regia (equal vol. HCI+ HNOj) 
at 15.4° 

5.47 pts. aqua regia (equal vol. HC1+ 
HNO„) at 16?. 

3.7 pts. selemc acid (d = 1.4) at 15.3°. 

(de Coninck, A. ch. 1903, (7) 28. 8.) 


Uranyl pyrosulphate, (U0 2 )S 2 07. 

Very dehquescent. Hisses with HsO. 
(Schultz-Sellack.) ■ 


Uranouranyt sulphate, US0 4 , (UO s )S0 4 , 

Sol. in H s O. (Ebelmen.) Decomp, by 
boihng. (Berzelius ) 

Mm Voghamte. 


Uranyl sulphate ammonia, (UOj)S0 4 , 2NHa. 
(v. Unruh, Dissert. 1909.) 


Vanadous sulphate, VjOj, 4S0 8 +9H 2 0, 

Sol. m HjO. (Brierley, Chem. Soc. 49. 

Vanadium sulphate, V a O t , 2 S 0 s =(V 0 2 j 2 S 2 07 . 
Deliquescent. Easily sol in H 2 0. 

VaOs, 3S0 3 Deliquescent. Sol. m H a O 
and alcohol. 

-|-3HjO Deliquescent. Very sol. in HjO, 
but decomp, by boihng. Sol. m alcohoh 
(Ditte, C. R 102. 757.) 

VS0 4 +7H 2 0. Decomp, by air; very un- 
stable; sol. m HjO. (Piccini, Z. anorg. 1899, 
19.204.) 

Vanadium sesyiusulphate, Va(S0 4 ) s . 
Anhydrous. 

Insol. in H 2 0. 

Insol m cone. H 2 S0 4 , hut slowly sol. m 
boiling dd H 2 S0 4 . Sol. m HC1. 

Insol in alcohol and ether. (Stabler, B. 
1905, 38. 3979 ) 
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V,(S04)i 
Sol. m HaO. 

Sol in HC1. Inspl. in 60% HeSCh+Aq, 
alcohol, ether and acetic acid. (Stilhler, B 
1906, 38 . 3978.) 


Bivanadyl sulphate, V 2 0 2 (S0 4 ) a . 

Insol. in HaO, HC1, or H»S0 4 +Aq, but 
on heating to 400° becomes sol. in H»0 if 
heated to 130° therewith (Gerland.) 

+4H 2 0 Very slowly sol in H 2 0 at 10°, 
quickly at 60°, and still more rapidly at 100° 
Deliquesces in warm moist air more quickly 
' than it dissolves m H a O at 10°. Insol in 
absolute alcohol. Very sol. m alcohol of 0 833 
sp. gr. (Berzelius ) 

4-5HjO (Koppel and Behrendt, Z, 
anorg, 1903, 36 . 168.) 

+7KA and 10H„O. 

+13HaO. Efflorescent (Gerland ) 

2V a 0 4 , 5SO3+I8H2O. (Gain, C. R. 1906, 
143 . 1154.) 

V a Oi, 3SOa+10H a O. (G) 

2V 2 0 4 , 7SO3+20H2O. (G.) 

2V s Oi 9SOs+22H a O. (G. 

V 2 0 4 , 6SO s +12HaO. (G.) , 

Divanadyl hydrogen sulphate, 

(V 2 0 2 )H 2 (S0 4 ) s =V 2 0 4 , 3S0 2 +H 2 0 

+2H s 0. 

+3H s O. ___ - 

in cold H 2 0 or alcohol. Easily 
(Gerland ) 

+6H 2 0. Deliquescent. Insol in ether. 
Scarcely sol. in alcohol Slowly sol in cold, 
easily in hot HaO, (Crow.) 

+14HjO Easily sol. in cold H s O or dil 
alcohol. (Gerland ) 

2VOj, 3SO s . SI. sol. in H 2 0. (Koppell 
and Behrendt, Z. anorg. 1903, 36 . 163.) 

2VOSOi, HjSOi+HaO. Very slowly sol. 
in H a O. (Koppel and Behrendt, Z. anorg. 
1903, 36 . 163.) 

2VOSCL, 3H 2 S0 4 -R5H 2 0. (Gain, C. R. 


2VOSOi, 6H,S04+16H 2 0. (G ) 
2V0S0 4 , 7H 2 S0 4 +15H 2 0. (G.) 
2VOSO4, 8H 2 SOi+16H a O. (G.) 


Ytterbium sulphate, Ybi(S0 4 ) 3 -f-8H 2 0. 

Quite slowly sol. in H 2 0 even at 100°. 
Anhydrous salt is easily sol. in much H s O, 
but if little H 2 Q is used the hydrous salt is 
formed, which only slowly dissolves. Sol. 
in KjSCL+Aq. 

100 pts. H a O dissolve at: 

0° 16.6° 36° 56° 60° 

44.2 34.6 19.1 11.6 10.4 pts. Yb 2 (S0 4 ),, 
70° • 80° 90° 100° 

7.22 6.93 6.83 4.67 pts. Yb 2 (S0 4 ) 2 . 
(Cleve, Z. anorg. 1902, 82. 143.) 


Yttrium sulphate, basic, Y 2 O s , SO s = 
(Y0) 2 S0 4 . 

Insol. in H s O (Berzelius.) 
2Y 2 O a , SO 2 +10H s O (Cleve ) 


Yttrium sulphate, Y 2 (S0 4 ) 8 . 

Anhydious More sol in H 2 0 than the 
hydrous salt, and more sol in cold than hot 
H 2 0 Solution sat at 0° separates Y 2 (SO 4 ) s + 
8H 2 0 at 50°. 100 pts. H 2 0 dissolve 16.2 pts. 
anhydrous salt at old. temp. 

I 6 38 pts. are sol. in 100 pts, HsO at 26°. 
(James and Holden, J. Am. Chem. Soc. 1913, 
86. 661.) 

Easily sol in large amount of sat. K 2 S0 4 -j- 
Aq, from which 3K2SQ4, 2Y(S0 4 ) 3 is pptd on 
warming (Cleve and HSglund, Sv, V. A 
H. Bib. 1. No. 8.) 


| Solubility of Y 2 (S0 4 ) 3 in Na 2 S0 4 -f-Aq at 25°. 


Pts 



y«(so 4 ) 3 

NajSOo 

Solid phase 

pts. H,0 

pts H<0 


5 61 

1.29 


6 38 

7 40 

3.86 

6 21 

Y 2 (S0 4 ) s 

8 43 

8.53 


5 86 

7 57 


4 75 

7.72 


3 42 

10.14 


2 36 

11.36 


2 02 

13 42 


1 90 

14 89 


1 79 

1 86 

16 51 

18 44 

Y 2 (S0 4 ) 2i Na 2 SOd-2H s O 

2 99 

19 96 


3 04 

21 05 


2 27 

27 14 


1 62 

28 22 


1 61 

28.13 


6 38 

0.0 

^TasSOi+lOHjO 


(James and Holden, J. Am. Chem. Soo. 1913, 
36. 660.) 


+8H 2 0 100 pts H 2 0 dissolve 9.3 pts. of 
cryst. salt at ord. temp., and 4.8 pts at 100°. 
(Cleve, Bull. Soc (2) 21 . .344.) 

Less sol. in H 2 0 containing H 2 S0 4 than in 
pure H s O (Berzelius ) 

Completely pptd. by HC 2 H 3 0 2 +Aq. In- 
sol. in alcohol 


Yttrium hydrogen sulphate, Y 2 (S0 4 H) 3 . 
I (Brauner, Z. anorg 1904, 38 . 332.) 


Inc sulphate, basic, 8ZnO, SOj+2H a O. 
Insol. in H a O. (Schindler, Mag. Pharm. 
31. 181.) 

6ZnO, SO 3 +10H 2 O. Insol. mH 2 0. (Kane, 
A. ch. 72 . 310.) 

4ZnO, S0 j-)-2H 2 0. Scarcely sol. in hot 
or cold H s O. Sol. m ZnS0 4 +Aq. (Ktthn, 
Schw. J. 60 . 337.) 



SULPHATE, ZINC, BASIC 


1033 


+3H 2 0. (Werner, B. 1907, 40. 4443.) 
-j-SHjO. Nearly insol. in H a O (Haber- 
mann.M 6.432.) 

+611,0 (Kraut, Z. anorg 1897, 13. 5 ) 
+71L.0 (Athanaseaeo, C R, 103. 27,1 ) 
-f-SIIaO. Extremely sWly decomp bv 
HjO. (Reindel, J. pr 1869, (1) 106. 373.) 
+10H 2 O. (Schindler ) 

3ZnO, SO3 Insol. in cold, si. sol in hot 
H,0 (Vogel.) 

2ZnO, SO 3 (Athanaseaeo.) 

5ZnO, SOa (Picketing, Chem. Soc 1907, 
91. 1986) 

+41-1,0 (Moody, Am J. Sci 1906, [4] 
22. 184.) 

9ZnO, 2SO a +12H a O (Reindel, J. pr. 1869, 
(1) 106. 374 ) 


Zinc sulphate, ZnS0 4 . 

Sol in HaO with evolution of heat. 

Sol. in HCl+Aq. 

+H,0. ffitard.) 

+2HaO Insol. m alcohol. (Kuhn.) 
+3J4HaO. (Anthon ) 

+5HaO Insol. m boiling alcohol of 0.86 
sp. gr. (Kuhn,) 

+6HaO. (Marignac ) 

+7HaO. Slowly efflorescent. 

M.-pt of ZnSO 4 +7H,O=50° (Tilden, 
Chem. Soc, 46. 409 ) 

k For solubility data on hydrated salts, see 


Sol vn 2 + pts. HaO at ord, temp , and in less at 
(Bergmann ) 

(G 1Q ffitE tS ) Hl ° at 104 40 dlaaolve 81 ' 81 Pt®' ZnSOi 
100 pts HaO at ord tomp. dissolve 140 ptB ZnS 
7HaO. (Dumas.) 

Sol m 2,29 pts HaO at IS 75° (Abl ) 

100 pts HaO axis 66° dissolve 140 pts ZnS0 4 +7H«0 
Uie’s Diet.) 

100 pts HaO at IS 0 dissolve 140.63 ’pts ZnSO, + 
7HiO, and has sp gr. -1 4442 (Miohcl and Kraflt ) 


I pt of the crystals dissolves m 0.923 pt 
HaO at 17.5°, and forms a solution of 1.4353 
sp gr, ■ (Karsten ) * 

100 pts. ZnSOi+Aq sat. at 18-20° contain 
36.36 pts ZnS0 4 (v. Hauer, J B 1860. 59.) 

100 pts. HaO dissolve at: 

0° 20° 50° 75 

41.3 53 0 66 9 80 4 pts. ZnS0 4 

(Tobler, J. B. 1856. 309.) 


100 pts. HaO at 20.6° dissolve 163.2 pts. 
ZnS0 4 +7H 2 0. (Sohiff, A. 109. 336.) 


100 pts. HaO at t° dissolve pts. anhydrous 
ZnS0 4 , and pts ZnS0 4 +7H,0. 



Solubility of ZnS0 4 in 100 pts H 2 0 at t° 



Decomp into basic salt above 40° 
(Mnlder, Scheik Verhandel 1864. 74.) 


If solubility S represents number of pts. 
anhydrous salt in 100 pts. of solution, S = 
27 6 +0.2604t from -5° to +81°; S -50.0- 
0.2244t from 81° to 176° (fitard, C R. 106 r 
207) 

Sat. ZnS0 4 -!-Aq contams at: 

. ' 13° 20° 41° 49° 

29 1 32 0 34 8 40.2 40 9% ZnS0 4 , . 


56° 62° 70° 77° 100° 

43 4 45 0 47 0 46.5 44,7%ZnS0 4 , 


111° 12 0 137° 144° 169° 171° 

43.0 40 7 38 0 37 4 30 0 29 0% ZnS0 4 . 

(fitard, A. ch. 1894, (7) 2. 551 ) 


» Transition point from +6H a O to +1H,0 
is 70° (Stal'd.) 


Solubility of ZnS0 4 +6H 2 0 m HaO at t°. 


t° | g ZnSO» in 100 g, HjO 


15 0 
25 0 
30 0 
35 0 


47.08 
49.48 
54.20 
57 15 
63 74 
65 82 
67 99 
70 08 


(Cohen, Z phys. Ch. 1900, 34. 182.) 
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Solubility of the hepta-and hexa-hydrates of 
ZnSOj svt t°. 

p=wt.‘of salt expressed in percent of solu- 


Sat ZnSCh+Aq at 8° has sp. gr. 
(Anthon.) 


A 421. 


f 

1 p 

0 

29 43 

0 

29 53 

0 

29 49 

15 00 

33 66 

* 15 88 

33 85 

30 70 

38 46 

39 92 

41 36 

. 39 95 , 

41 37 

40 73 

41 43 

41 49 

41 70 

46 40 

42 68 

49 97 

43 51 

49 99 

43 41 

50 00 

43 50 

50 02 

43 51 


Transition point from +7H 2 0 to +6H 2 0 
is 39°. 

- The formula representing the change of 
solubility between 0° and 39° is 

p=29 5+0 270t+0 00068t 2 
while the expression for the hexahydrate 
above 40° is 

p =41 35+0 210t+0,00070t 2 
(Barnes, J phys Chem 1900, 4. 19 ) 


Sp. gr. of ZnS0 4 +7H 2 0 at 20 5°. 
% = %ZnS0 4 +7H 2 0. 


1.0057 
1.0115 
1 0173 
1 0231 


1 0407 
1 0467 
1 0527 
1 0588 
1.0649 
1 0710 
1 0772 
1 0835 


1.1026 
1 1091 
1 1156 
1 1222 


1 1355 
1 1423 
1 1491 
1 1560 


1 1770 
1 1842 
1 1914 
1 1987 


1 2517 
1 2595 
1 2674 


(Schiff, A 110. 72.) 


Solubility of ZnSC>4+7HjO in H 2 0 at t°. 



(Cohen, Z. phys Ch. 1900, 34. 182.) 


Solubility in HjO at high pressures: 


1 

500 

500 

1000 

1000 


25 8 
25 8 
25.8 


57.95 57.95 

58 43 57 92 


57 95 
57 95 


57 91 
57.65 
57 56 


(Cohen and Sinnige, Z, phys. Ch, 1909, 67. 
444.) 


Sp. gr. of ZnSCL+Aq at 15°. 
% = %ZnS0 4 +7H 2 0 



Liable to form supersaturated solutions 


(Gerlach, Z. anal. 8. 288.) 
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Sp. gr of ZnS0 4 +Aq at 23 5“ a=uo. of g , 
equivalent to % mol wt , dissolved in 
1000 g HjO; b=sp gr if a is ZnS0 4 + 
7H 2 0, >2 mol. wt =143.5; c=sp gr if a 
is ZnSQ 4 , Y? mol wt. =80 5 

1 1 077 1 084 7 1 368 

2 1 143 1 162 8 1 400 

3 1 109 1 236 9 1 428 

4 1 249 1 307 10 1 453 

5 1 294 1 376 11 1 476 

6 1 333 1 443 

(Favre and Valson, C K 79. 968.) 


Sp. gr of ZnS0 4 +Aq at 18°, 



Sp. gr. of ZnSCU+Aq at room temp, con- 
taining ■ 

7 12 16 64 23 09% ZnS0 4 . 

1 1064 1 1953 1.2814 

(Wagner, W. Ann 1883, 18. 271 ) 


Sp gr. of ZnSCL+Aq at 19 5°. 



0.00186 1.00179 
0 00371 1.00356 
0 00556 * 1.00530 
0 00740 1 00711 
0 01106 1.01065 
0.01469 1 01410 
0.01829 1 01753 
0 02187 1 02112 
0 02542 1 02446 
0 02895 1 02798 

(McGregor, C. N 1887, 65. 4.) 


Sp. gr. of ZnS0 4 -(-Aq at 25°. 

Concentration of ZaSO, I Sn 


1 — normal 1 0792 

Vs— " 1 0402 

7r — • “ 1 0198 

Vs— " 1 0094 

Via— " ,1.0047 

(Wagner, Z. phys. Ch. 1890, 6. 40.) 


Sp gr of ZnS0 4 +Aq. 
g salt m 100 g solution Sp* gr. 

24 7170 • 1 3152 

21.4444 1.2665 

17.7573 1 2145 

14 0307 1.1645 

9.7426 1 1106 

5 1110 1 0565 

(Charpy, A. ch. 1893, (6) 29. 27.) 


Sp. gr. of ZnS0 4 +Aq 



0 001309 13 59 1.0001126 

0 002616 13 575 1 0002258 

0 005212 13 673 1 0004451 

0 01039 13 685 1 000886 

0 09818 13 621 1 008189 

0 18842 13 642 1 015587 

0 1890 16 11 1 01550 

2.493 15 88 1 19385 

(Kohlrausch and Hallwaohs, W Ann. 1894, 
58. 27.) 

.Sp. gr of ZnS0 4 +Aq at 18.5°, when p = 
percent strength of solution, d = ob- 
served density; and w= volume cone. 

/Pd \ 
in grams per cc (Jqq=w ) 


p 

d 

w 

1 29.22 

1 3718 1 

0 40057 

25 14 

1 3091 

0 32910 

21 28 

1 2528 

0 26659 

17 08 

1.1957 

0 20422 

11 20 

1 1220 

0 12567 

8 44 

1 0894 

0 09195 

6 65 

1 0696 

0 07112 

3 82 

1 0387 


3 18 

1 0318 

0 '03281 

1.46 

1 0138 

0 01480 

0.577 

1 0045 

0 00580 

(Barnes, J 

phys Chem, 1 

898, 2. 542 ) 


Sp gr of dil ZnS0 4 +Aq at 20 004°. 

Cone =g. equiv per 1. at 20.004°. 

Sp gr. compared with H 2 0 at 20 004° = 1 • 


Cono 

Sp.gr 

0.0000 

1 000,000,0 

0.0001 

1 000,008,6 

0.0002 

1 000,017,2 

0 0005 

1 000,043,2 

0.0010 

1 000,086,3 

0 0020 

1 000,172,3 

0 0050 

1.000,429,1 

0 0060 

1 000,514,3 

1 0100 

1 000,863,9 

(Lamb and Lee, J. A u 

i Chem. Soc. 1913, 36. 

1690.) 



SULPHATE, ZINC HYDROGEN 


Sat ZnS0 4 +Aq boils at 104.4°, and solu- 
tion contains 45 pts ZnS0 4 to 100 pts. H 2 0. 
(Griffiths.) 

Crust forms at 103.5°, the solution contain- 
ing 68 pts. ZnS0 4 to 100 pts HsO. Highest 
temp observed, 105°. (Gerlach, Z. anal 26. 
426) 


Pts ZnSO* 


100 5° 13.1 

101 0 25.0 
101 5 37 7 
102.0 45 4 
102.5 53 9 




103.0° 

103 6 

104 0 

104 5 

105 0 


61 0 
68 0 
74 9 


(Gerlach, Z. anal. 26 432.) 
B.-pt. of ZnS0 4 +Aq. 


aSOi in 
e, HiO 


0.080 
0 169 
0 266 
0 372 
0.461 
0 591 
0 690 
0 811 
0 899 

0 995 

1 122 


(Kahlenberg, J. phys. Chem. 1901, 6. 370.) 

1 1. absolute H 2 S0 4 dissolves 0.0021 mols. 
ZnS0 4 at 25°, (Bergius, Z phys. Ch. 1912, 
72. 353.) 

Completely pptd from ZnS0 4 +Aq by 
HCaHjOs. (Persoz.) 


Solubility of ZnS0 4 in KOH+Aq. 



(Linebarger, J. Am, Chem. Soc. 1895, 17. 


Difficultly and slowly sol. in sat NH 4 C1+ 
Aq, with separation of a double sulphate 
Sol. m considerable quantity m -sat. NaCl 
+Aq, without pptn at first, but finally 
Na 2 80 4 separates out. See under NaCl 
Sol in sat. NaNOs+Aq as an NaCl+Aq. 
See under NaNOj 

Sol. m sat. KNOa+Aq with immediate 
pptn. of double sulphate, (Karsten ) See 
under KNOa 

Very rapidly sol in sat. K 2 S0 4 +Aq. with 
separation of a double salt. (ICarsten.) See 
under K 2 S0 4 . 

Abundantly, m sat. CuS0 4 +Aq. 

Slowly sol m sat. MgSCL+Aq 
Very rapidly and abundantly sol. in sat. 
NaS0 4 +Aq 

For solubility of ZnS0 4 +Na 2 S0 4 see under 
NajS0 4 and Na 2 Zn(S0 4 ) 2 -f-4H 2 0. 

Insol in liquid NHs. (Franklin, Am. Ch. 
1898, 20. 830.) 

Insol. in alcohol of 0.88 sp gr ; 1000 pts. 
alcohol of 0.905 sp. gr. dissolve 2 pts 
(Anthon.) 

100 pts. of a saturated solution m 40% 
alcohol contain 3.48 pts. ZnS0 4 +7H 2 0; 20%, 
39 pts , 10%, 51.1 pts. (Schiff, J. B 1861. 
87.) , 

100 pts. absolute methyl alcohol dissolve 
0.65 pt. ZnSO. at 18°. (de Bruyn, Z. phys. 
Ch 10.783) 

100 pts. abs . 

pts. ZnS04-l-7Ha0 at 1'. 

100 pts 50% methyl alcohol dissolve 15.7 
pts ZnS0 4 +7H 2 0 at 17°. (de Bruyn) 

Insol. in acetone (Eidmann.C C. 1899, 
II. 1014; Naumann, B 1904, 37. 4329 ) 

100 pts glycerine dissolve 35 pts ZnS0 4 
at ord. temp (Klever, Bull. Soc. 1872, (2) 
18. 372.) 

Insol. in methyl acetate (Naumann, B, 
1909, 42. 3790); ethyl acetate. (Naumann, 
B. 1904, 37. 3601.) t 
Mm. Oosslariie, 

Zinc hydrogen sulphate, ZnH 2 (S0 4 ) 2 +8H 2 0. 

Somewhat difficultly sol. m cold, easily in 
hot H s O (v. Kobell, J. pr 28. 492.) 

Zinc sulphate ammonia, basic, 4NH S , 4ZnO, 
SO.+4HO. 

Ppt. (Schindler ) 

Zinc sulphate ammonia, ZnS0 4 , 2NH3. 

+H 2 0. Decomp, by H 2 0 into basic zinc 
sulphate 

ZnS0 4) 4NH 3 +4H 2 0 Sol. 'in HsO. (Kane, 
A. ch. 72. 304.) 

+3H 2 0. (Andr<5, C. R. 100. 241 ) 

ZnS0 4| 5NH S Sol in H s O with partial 
decomp (Rose, Fogg. 20. 149.) 

Zinc sulphate cupric oxide, ZnS0 4 , 2CuO 4- 
5HsO. 
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2ZnS0 4 , 3Cu0+12H 2 0. (Mailhe, A. ch. 
1902, (7) 27. 169.) 

7ZnSOi', 24CuO+sUiO. (Recoura, C R. 
1901, 132. 1415.) 

Zinc sulphate hydrazine, ZnS0 4 , 2N a H 4 . 

Sol m NHiOH+Atj (Franzen, Z. anorg 
1908, 60. 278 ) 

Sol m NH<OH+Aq without decomp. 
(Curtius, J. pr 1894, (2) 50. 345.) 

ZnHa(S0 4 )a, N 2 H 4 . 1 pt. is sol in 185 pts. 

HjO at 12°. SI, sol. m dil. acids Decomp, 
by cone. HNO a and by hot cone. H 2 S0 4 . 
Very sol. in NH 4 OH+Aq. (Curtius, J 
pr. 1894, (2) 60. 331.) 


Zirconium sulphate, basic, 3Zr0 2 , 2SOa- 

Insol m H a O. Sol. m IICl+Aq. (Pay- 
kull, B 12. 1719.) 

4ZrO a , 3S0 3 +14 H s 0. Ppt. Difficulty sol. 
in H a O. (Hauser, B. 1904, 37. 2024.) 

3ZrO a , SO s Insol. m boiling HaO. (Franz, 
B. 3. 58.) 

7ZrOj, 0SO 8 . Insol. in HaO. (Endemann, 
J. pr (2) 11. 219.) 

Zr0 2 , SOj. Sol. in very little HaO More 
HaO decomp into 3ZrOa, 2SOa and Zr(S0 4 ) 2 . 
(Berzelius.) 

3ZrOa, 4SO a +15H a O. Sol. in H s O. (Pay- 
kull) 

6ZrO a , 7SO s +19HaO Sol in HaO. (Pay- 
kull ) 


Zirconium sulphate, Zr(S0 4 ) 2 . 

Anhydious. Slowly but completely sol. 
m cold, quickly in hot HaO 

Sol. in warm H s S04, but separates on cool- 
ing Precipitated from aqueous solution by 
alcohol. 

+4HsO. Easily sol. in HaO. 

100 pts. of the solution contain 59.3 pts. 
of the hydiated salt at 39 5°. (Hauser, B. 
1904, 37. 2025. 


Solubility of Zr(SOi)a+4HaO : 

Aq at t°. 

100 g of the solution contain’ 


18 15 
17 3 
16 2 


27 0 
27 6 
26 3 
29 1 
32.3 


Solubility of Zr(S0 4 )a+4H a 0 in H a SO<+ 
Aq at t°. — Continued. 


0 33 
0.14 
0 13 
0 15 
0 20 
0 27 
0 50 
0 60 
2 00 

3 25 

4 40 


42.1 
46.8 
47 1 . 


57 5 
57 8 
59.5 


22 


0 10 
0 13 
0 21 


(Hauser, Z. anorg 1907, 64. 197 ) 


Zirconium hydrogen sulphate, Zr(S0 4 ) 2 , 
HaSCL+HaO. 

Solubility in H 2 S0 4 +Aq. at 30,5°. 

100 g. of the solution contain 1 
0 11 0 10 0.10 g. ZrO, 

81.4 81.0 81.6 g. SOj. 

(Hauser, Z. anorg. 1907, 64. 200.) 


+3HsO. 

Solubility in H a S0 4 -f-Aq at t°. 
100 g of the solution contain: 


4 66 
3 25 
3.33 . 


1 55 
1 12 
0 96 


0.80 
0 65 
0 60 


64 2 

64 6 

65 0 


(Hauser, Z anorg. 1907, 64. 200 ) 


Persulphuric acid, HS0 4 
See Persulphuric acid. 

Pj/rosulphuric acid and pyrosulphates. 

See under Sulphuric acid and sulphates. 

Sulphuric boric acid. 

See Borosulphuric acid. 

Sulphuric vanadic acid, VaOs, 3S0 j+3H0 2 . 
See Sulphate, vanadium. 
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Sulphurous acid, anhydrous, S0 2 . 

See Sulphur dioxide. 

Sulphurous acid, HnSO a . 

Known only in aqueous solution, from 
which SO s is given off upon heating. Crys- 
tallizes in cold, mth vanous amounts of 
water, forming compounds which approxi- 
mate HjS0 a +8H 2 0 (Pierre, A 68. 228); 
HjSO.+lOHsO (D Bpping, Bull Ac. St. 
Pdtersb. 7. 100), H a S0 s -|-14H 2 0 (Schon- 
felcf, A. 95. 22); H 2 SOs+6HsO (Roozeboom, 
R. t. c, 3. 29, 59, 75, 84; Geuther, A. 224. 
218). Crystals are sol m 2 pts H 2 0 at 10°. 
-(Piexre.) 

For sp. gr. of solutions, etc., see sulphur 
dioxide 

Sulphites. 

- Normal. Only the alkali sulphites are sol. 
in H 2 0, and they are insol or only si sol in 
aloohol. 

Insol. in liquid NH 3 (Franklin, Am ch. 
J. 1898, 20. 824.) 

And. All the acid sulphites are sol. in HjO. 
In general it is rarely possible to determine 
whether the compd described 18 a pure 
chemical compound or not It is probable 
that many substances described by Svenssen 
and others are isomorphic mixtures whose 
composition depends upon the temp and 
cone, of the solution in which it Was pptd 
(Rosenheim, Z, anorg 1900, 26. 72 ) 

Aluminum sulphite, basic, Al 2 O s , S0 2 -f4H 2 0. 
Insol. in H 2 0; sol. in H 2 SO»+Aq. (Four- 


Ammonium sulphite, basic, (NH<) 2 80«, NH S 
-P/jHsO, 1 

Sol in H 2 0. 1 Pptd. from aqueous solution 
by alcohol. (Muspratt.) ■ 

Does not exist (Mangnac |) 

Ammonium sulphite, (NHi)aSOj. 

Verv hydroscopic (Divers, Chem, Soc. 
1900, 77. 336.) ! 

Insol, in acetone. (Eidmann, C.C. 1899, 
II. 1014.) 

+HjO. Slowly sol. in H 2 0. (Muspratt, 
A. 60. 268 ) 

Sol, m 1 pt. H 2 0 at 12°. (Fourcroy 
Vauqnelin, Crell. Ann. 1800, 2. 416.) 

Mbre sol. m hot H s O with evolution of 
NIL. SI sol. in absolute alcohol. (Mus- 
pratt.) 

Much more sol, in alcohol than K 2 SO«. 
(Pierre ) • r 

Loses NH3 in the air. 

Sol. in H 2 0. Cone solution charged with 
NHj will deposit salt on evaporation over 
KOH. Dil. solution deoomp. on evaporation 
(Divers, Chem Soc 1900, 77. 336.) 


(Naumann, B 1904, 


Ammonium hydrogen sulphite, NHiHSOs. 

Insol. in acetone. (Eidmann, C C. 1899, 
II. 1014; Naumann, B 1904, 37. 4329.) 

Ammonium pyrosulphite, (NH 2 ) 2 S 2 0b. 

Deliquescent. Very sol, m H a O and 
alcohol. Insol in ether (Fock and Khiss, 
B. 23. 3149 ) 

Very sol. in H s O; very hydroscopic Aq 
solution is si decomp, on evaporation. 
(Divers, Chem. Soc 1900, 77. 336.) 


Nearly insol in H 2 C Partly sol in excess 
of H 2 SOs-(-Aq, but separates out on boding. 
(Schuler, A 87. 34 ) 

Ammonium cobaltous sulphite, (NHaLSOs, 
CoSO,-HtH 2 0. 

Deeomp, on air. (Berglund, B. 7. 469.) 

Ammonium cobaltocobaltic sulphite. 

See Cobaltlsulphite, ammonium cobalt. 

Ammonium cuprous sulphite, (NID2SO3, 
2Cu s S03+2H 2 0 
(Bottmger, A. 61. 411.) 

(NH4LSO3. Cu 2 SO a Insol in cold, de- 
-jmp. by boiling H 2 0 (Rogojski, J B 1861. 
366 ) 

Decomp, by warromg with HjO, in which 
it is insol. Sol. in acids with evolution of 
S0 2 . (Rosenheim and Stemhftuser, Z, anorg. 
1900, 26. 99 ) 

+2H 2 0 (Commaille, J B 1867. 300) 
2(NIL) 2 SOj, Cu 2 S0a+3H 2 0. Veiy sol. in 
H 2 0. Solution decomp, on standing. De- 
oomp by acids. (Rosenheim and Stein- 
hftuser.) 

6(NH«) 2 SO a , Cu 2 SO a -|-2H 2 0. Decomp. 

1 air Sol in H 2 0 with decomp. (Svensson.) 
6(NH4) 2 SO,, Cu 2 S0 3 +4H 2 0 Easily de- 
oomp. (Rosenheim and Steinhiiuser.) 

7(NH4) 2 S0 5 , Cu 2 S0 3 +4H 2 0. Very sol. m 
H 2 0. Solution soon decomp', (Rosenheim 
and Steinh&useir.) > 

+10H 2 O pecomp, on air. SI. sol m 
warm, less sol in cold H 2 0 (de Samt-Gilles ) 
+14H s O. Deoomp. on air, Sol. m H 2 0, 
but solution decomp. 

Very easily sol m mother lquor. (Svens- 
son, Acta Lund 1899. 13 ) 

Ammonium cuprocupric sulphite, (NH4) 2 SOs, 
2Cu,SOa,GuSOa+5H a O. 

Insol. in H a O and weak acids Sol. in 
NELOH+Aq , (de Samt-Gilles, A. ch. (3) 
42. 31.) I 

+6)^H 2 0. Ppt (Rosenheim and Stein- 
htaser, Z. anorg. 1900, 26. 98.) 
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Ammonium glucinum sulphite, 
(NH 4 ) 2 0, 2G10, 3S0 2 +4H 2 0. 
Ppt Very, unstable m the air 
heim, Z anorg 1897, 16. 310 ) 


(Rosen- 


Ammonium scandium sulphate, 

(NH 4 ),S0 3 ; Sc 2 (S0 3 ) 3 +7H 2 0 
Insol in H«0. Difficulty sol in-H 2 S0 3 + 
Aq. (Meyer, Z anorg 1914, 86. 281 ) 


Ammonium gold (aurous) sulphite, 
3(NH 4 ) 2 S0 3 ,Au 2 S0 3 

Very easily sol. in H 2 0. Insol. m alcohol. 
(Haase, Z Ch 1869. 536 ) 

Ammonium gold (aurous) sulphite ammonia, 

(NH 4 ) 2 S0 3 , 3Au 2 S0 3 , 6NH 3 +H s O. 
Decomp , by H 2 0 Sol. m warm NH4OH+ 
Aq. but decomn. by boiling 

(NH4jAu 3 (S0 3 ) 3 , 3 NHs+ 4H 2 0. Deoomp. 
201 ^ osen ^ e ™' ^ anor K- 1908, 69. 

Ammonium iridium sulphite. 

See Iridosulphite, ammonium. 

Ammonium iron (ferrous) sulphite, 
(NH 4 ) 2 S0 3 , FeSO s +sH a O; 

(Berglund.) 

Ammonium iron (ferric) sulphite sulphate, 

FeS0 3 S0 4 NH 4 +H 2 0 

Si. sol. in cold H s O Deoomp. by cold 
dil HC1 (Hofmann, Z. anorg 1897, 14. 
287 ) 


Ammonium magnesium sulphite, 

(NH 4 ) a Mg 3 (S0 3 ) 4 +18H 2 0 
Very si sol in HsO. (Fourcroy and Vau- 
quelm ) 

Sol. in H s S0 3 +Aq. 

+5H 2 0. Much more sol in H 2 0 than 
MgSOs ’ (Rammelsborg.) 


Relatively easily decomp by H a O. (Berg- 
lund, Bull Soc. (2) 21. 213 ) 

Not easily decomp. (Gorgeu, C R. 96. 
376.) 


Ammonium mercuric sulphite, (NH 4 ) 2 S0 3 , 
HgSOs. 

Very easily sol in HjO, but H 3 0 solution 
gradually decomp , even m the cold. 

Ammonium nickel sulphite, (NH 4 ) 2 SO«, 
3 NiS0 3 +18Hj,0. 

Sol iuH 2 0. (Berglund, B 7.469) 

Ammonium platinous sulphite. 

1 See Platosulphite, ammonium,. 


silver sulphite, (NH 4 ) 2 S0 3 , 

Ag 2 S0 3 . 

Insol. m H 2 0, but gradually decomp, 
thereby. (Svensson, B 4. 714 ) 

6(NH 4 ) 2 S0 3 , Ag s S0 3 +19H 2 0 Sol in H„0 
without decomp (Svensson.) 

3(NH 4 ) 2 SOs, 4NH 4 HSO s , AgsSOs+lSHsO.* 
Easily sol in fi 2 0, but decomp, by warming. 


NH 4 Na 2 H(S0 3 ) 2 -f4H ; 

Not dehquescent 1 (Mangnac, Ann. Min. 
(5) 12. 29.) 

100 pts H s O dissolve 42.3 pts salt at 12 4°, 
and 48 6 pts. at 15° (Schwicker, B 22. 1732 ) 
+5H 2 0 =2Na 2 S0 8 , (NH 4 ) 2 S 2 0 6 +H 2 0. 

(Tauber, Techn. J. B 1888. 444 ) 

Ammonium tellurium sulphite, (NH 4 ) 2 S0 3 , 
TeS0 3 +nH 2 0 

>1. m HjO. (Beiglund, B. 7. 469.) 

Ammonium uranyl sulphite, 
NH 4 (U0 2 )(0H)S07 

Insol m pure H 2 0 More sol. in H 2 S0 3 + 
— q than the K salt, and less than the Na 
salt (Scheller, A. 144. 240 ) 

(NH 4 ) 2 0, 2UOa, 3S0 2 
(NH 4 ) a O, 4UO s , SS0 2 . 

(NH 4 ) 2 0, 3UO a , 2S0 2 
(NH 4 ) 2 0, UOa, 2S0 2 (Kohlschiltter, A, 
1900, 811. 10 ) - 


Sol. m H 2 0 with decomp. (Koppel, Z, 
lorg. 1903, 36. 184.) 

(NH 4 ) 2 0, 3V0 2 , 2S0 2 +H 2 0 Sol. in cold 
H 2 0 without deoomp. 

Easily sol m mineral acids and alkahes 
SI. sol in alcohol and ether, (Koppel 
Z anorg 1903, 36. 182 ) 

Ammonium zinc sulphite, (NH 4 ) 2 S0 3 , ZnS0 3 . 

B 7. 469 ) 


Ammonium sulphite mercuric chloride, 

!: 2(NH 4 ) 2 S0 3 , HgCl 2 . 

■ SI sol. in cold, decomp, by boiling H 2 0, 
(de St-Giles, A. ch (3) 36. 95 ) 


Ammonium potassium sulphite, 10(NH 4 ) 2 SO 3 , 
K 2 S0„+11H 3 0. 

Decomp, by H ? 0, etc. (Hartog, C. R. 
109. 221- ) ' ' ■ ■ 


Antimony sulphite, Sb 2 0 3 , 3S0 2 (?). 

Insol. m H 2 0 (Berzelius.) 

Could not be obtained. ’ (RBhrig, J pr 
(2) 37. 241.) 
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Barium sulphite, BaSOa 
Very si. sol m H 2 0 (Foureroy and. Vau- 
quelm, A-. eh 24. 301 ) 

Sol in about 46,000 pts H 2 0 at 16° 
(Autenrieth, Z anal 1898, 37. 294.) 

Sol. in H 2 SO„+Aq. 

Insol. in acetone. (Naumann B 1904, 37. 
4329); methyl acetate (Naumann, B 1909, 
42. 3790 ) 

Solubility in sugar+Aq at t°. 


Cadmium sulphite, CdSO s . 

Difficultly sol. in H 2 CL Easily sol m dil. 
acids. (Rammelsberg, Pogg 67. 256.) 

+2H a O. Difficultly sol. m H 2 0 Sol. in 
H 2 SOn+Aq Sol. ill NHiOH+Aq Insol m 
alcohol. (Muspratt, Phil. Mag. (3) 80. 414 ) 
Insol in acetone. (Naumann, B 1904, 37. 
4329.) 


(Rogowicz, C C. 1906, II 1223.) 

Barium cobaltic sulphite. 

See Cobaltlsulphate, barium. 


Ppt. (Barth, Z. phys. Ch. 9. 196 ) 

Barium mercuric sulphite chloride, 

BaSOj, BaCl 2 , 2HgSO„+3^H a O. 

(Barth, Z. phys. Ch 1892, 9. 208.) 

Bismuth sulphite, basic, Bi a O«, 3SO a +6H a O. 

Insol. in H 2 0, alcohol, or ether. SI. sol. in 
H 2 SOa+Aq. (Rohrig, J. pr. (2) 37. 241.) 

(BiO)jSOa, 3 (Bi 0H)S0 8 +H 2 0 (Seubert 
and Elten.Z. anorg. 1893, 4. 72-5.) 
2(Bi0) 2 S0 8 , 3(BiOH)S0 8 +2H 2 0 (S and 

E 3(Bi0) 2 S0 8 , 7 (BiOH)SO 8 +10H 2 O. (S. and 
E 4(BiO) 2 SO s , (Bi0H)S0 8 +6H 2 0. (S. and 

9(BiO) a SO„, (BiOH) S0 8 +2H 2 0 . (S. and 
E.) 

Bismuth cobaltic sulphite. 

See Cobaltisulphite, bismuth. 


- Cadmium sodium sulphite, 3CdSO s , Na 2 S0 8 . 

Sol. in H 2 0. (Berglund, B. 7. 469 ) 

Cadmium sulphite, ammonia, CdS0 8 , NH 8 . 

Decomp, by H 2 0 Pol without decomp, in 
hot NKiOH+Aq (Rammelsberg, Pogg 67. 
256) 

Csesium sulphite, Cs 2 SO s . 

Easily sol. in H 2 0. SI. sol. in alcohol. 

- (Chabrid, C. R. 1901, 133. 297.) 

Csesium hydrogen sulphite, CsHSOs. 

Easily sol. in H 2 0. SI. sol. in alcohol. 
(ChabrM, C. R. 1901, 133. 297.) 

Calcium sulphite, basic, CasS 5 0i 8 =6CaO, 
6SO a . 

(Schott, Dmgl. 202. 52.) 

Calcium sulphite, CaS0 8 +2H a 0 
Slowly effloresces. Sol m 800 pts. cold 
H a O. (Berzelius ) 

i Insol. m H a O (Rohrig, J, pr. (2) 37. 230 ) 
0 P43 g is sol. in 1 1 H a O at 18°. (Weis- 
berg, Bull. Soc. 1896, (3) 15. 1249 ) 

CaS0 8 equiv. to 78 mg CaO is sol, m 1 1. 
H a O at 100*. (Robart, C. A. 1913. 2600.) 
Very sol. m H 2 SO s +Aq. See CaH a (SOs) a . 
Insol. m liquid NHa- (Frankhn, Am, Ch. J. 

, 1898, 20. 827.) 

CaSO a equiv to 37 mg. CaO is sol. in 1 1 
■ 12% cane sugar+Aq at 100°. (Robart, C. A, 
1913. 2600.) 

0 0825 g. is sol. mil. 10% ^ugar +Aq at 
18°, 0.0800 g. is sol. in 1 1. 30% sugar +Aq. at 
18°. ( Weisberg, Bull Soc 1896, (3) 15. 1249.) 
Insol in acetone. (Krug and M'Elroy) 
Insol. in methyl acetate, (Naumann, B 
; 1909, 42. 3790; ethyl acetate. (Naumann, 
B 1904, 37. 3601.) 

+MUsO. (Rammelsberg.) 

Calcium hydrogen sulphite, CaH a (SO s ) a . ' 
Know only in solution. 

100 ocm. H a O containing 9 g. SO a dissolve 
0 653 g CaSOs to form a solution of 1.06 sp. 
gr, (Gerland, J. pr. (2) 4. 119.) 

Calcium cobaltic sulphite. 

See Cobaltisulphite, calcium. 



SULPHITE, CUPROUS POTASSIUM 


1041 


Cerous sulphite, Ce a (S0 2 )j+3H 2 0. 

More sol. in cold than hot H 2 0. 

Solution gradually decomposes (Berthier, 
A. ch (3) 7. 77.) 

Chromous sulphite, CrS0 8 . 

Precipitate. Insol. m H a O. (Moberg.) 

Chromium sulphite, basic, Cr^Oa, S0 2 . 
Colloidal modification. Sol. m H 2 0. 

2Cr 2 03, SO a . Ppt. (Recoura, Bull. Soe. 
1898, (3) 19. 169 ) 

Chromic sulphite. 

_ Known only in aqueous solution, which pre- 
cipitates a basic salt on boiling. 

2Cr a Os, 3SO a +16H a O. Precipitate. (Dan- 
son, Chem. Soc. 2. 206.) 

Chromic potassium sulphite, K a O, Cr 2 0 8 , 

2SO a +a:H a O. 

Precipitate. (Berglund, B. 7. 470.) 


Cobaltous sulphite, basic. 

Ppt. Decomp, by H a O. (Berthier ) 
Co (OH) 2, 5CoSO,+10H a O Ppt (Seu- 


bert and Elten. Z. anorg. 1893, 4. 89.) 

Co (OH) 2 , 10CoSO # +15H a O. (Seubertand 
Elten ) 


Cobaltous sulphite, C0SO3. 

+3H a O. Nearly insol. in H 2 0. Sol. m 
HijSOj+Aq. (Rammelsberg.) 

Partly sol. in NH,OH+Aq. 

+5H s O, Insol. in H 2 0. Sol. in H a SOj+ 
Aq. (Miispratt, A 30. 282.) 

Cobaltocobaltic sulphite. 

See Cobaltisulphite, cobaltous. 

Cobaltic sulphite with Sm 2 SO b . 

See Cobaltisulphite, M. 

Cobaltous potassium sulphite, CoSOj, KiiS0 8 
+a;H a O. 

Insol, m H 2 0; easily sol in HCl+Aq. 
■(Schultze, J. B 1864 270.) 


Cuprous sulphite, Cu a S0 8 +H 2 0, 

(a) Red. SI. sol. in H 2 0. Sol in NH*OH 
or HCl+Aq. (Rogojski, J. B. 1861. 366.) 

Could not be obtained by St. Gilles or 
Svensson (B. 4. 713) 

Insol. in H a O, alcohol, or ether, ("Stal'd, C. 
R 96.38.) 

Composition is (Cii a ) 8 Hi6(S0 4 ) s , “Cuprous 
isosulphite,” according to Etard. 


+/ 4 H 2 0 . Etard's formula, C112SOJ+H2O 
incorrect. 

The salt is almost colorless. (Ramberg 
Z. phy B . Ch. 1909, 69. 512 ) 

(P) White Normal salt. Insol. in H a O, 
alcohol, or ether. (Etard.) 


Cupric sulphite, basic, 4CuO, S0 2 +7H 2 0. 

Insol. in H a O, and decomp by washing 
therewith. (Millon and Commailie.) 

7CuO, 4SO2+8H2O. Sol. in dll. H a SO,. 
(Seubert and Elten, Z. anorg. 1893, 4. 48.) 

3CuO, 2S0 3 +1MH 2 0 SI sol. m H a O. 
(Newbury, Am. Ch J 14. 232 ) 

7CuO, 4SO2+8H2O, or 4CuSOj, 3Cu(OH) 2 
+6H2O. Sol. in dil. H 2 S0 4 +Aq. (Seubert 
and Elten, Z. anorg. 1893, 4. 60.) 


Cuprocupdc sulphite, CuSOs, Cu 2 S0j+2H 2 0. 

Nearly insol in cold H 2 0. Decomp, by 
boiling 

Sol in HjSOj+Aq, HC1, or NHiOH+Aq. 
(Berthier.) 

Sol in very dil. HNOj+Aq (Doppmg, 
J. B 1861.365.) 

Insol. in H2SO11, HC2 Hj 0 2 , or Cu salts +Aq. 
(de St Gilles ) 

+5H2O Insol. in H a O. Easily sol. in 
H a SOj+Aq, HC^aCL+Aq, in cupric salts 
+Aq, NH.OH+Aq, or HCl+Aq. (de St. 
Gilles, A. oh. (3) 42. 34.) 

Composition is(Cu*)Cu?JH,o(S0 4 ) 8 +21H a O, 
‘acid cuprosocuprio ociosulphite," (Etard, 
C. R 90. 1476 ) 

Cuprous ferroferric sodium sulphite, Cu a O, 
2FeO, Fe a 0 8 , Na 2 0, 6SO a +16H a O. 

Sol in about 1000 pts. H a O. 

Sol. in cold dil. H a SO t +Aq; sol. m cold 
dil. HCl+Aq with a residue of Cu a Cl 2 . 
(Stromeyer, A. 109. 237.) 


Cobaltic potassium sulphite, Co 2 (SOi)j, 
K a SO s . 

SI. sol. in H a O; easily sol. in H a S0 3 +Aq or 
HCl+Aq. (Schultze.) 

Cobaltous sodium sulphite, 3CoO, Na 2 0, 
3SO a . 

Insol. m H a O. Easily sol. in HCl+Aq. 
(Schultze.) 

Cobaltic sodium sulphite, Co a Oj, Na a O, 
3SO a . 

SI. sol. in H a O. (Schultze.) 


Cuprous lithium sulphite, Cu a S0 8 , Li a SO>+ 
2H a O. 

Insol. in H a O, but gradually decomp, 
thereby. (Etard, C. B . 96. 138.) 

Cupric mercuric sulphite, CuSO s , HgSOi. 

Sol. in H a O in all proportions, but decomp, 
on boiling. 


Cuprous potassium sulphite, Cu a SO s , 

K a SO« (?). 

(Vobl, J. pr. 98. 219.) 

+2H a O. Sol. in H a O with decomp, 
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2KjSO a . (Chevieul, Graham, 


(Rosenheim and Steinhauser, Z. anorg. 1890, 
25. 96.) 

Cu a SO a 
etc ) 

Does not exist (Svensson ) 

Cu 2 0, 3K a O, 6S0 2 +7H s 0=4KIIS0 3 , 
KaSOa, Cu a SOs+5HaO Decomp, by II 2 0. 
(Svensson, B. 4. 713.) 

Could not be obtained. (Rosonheim and 
Steinhauser.) 

CuaO, 4K s O, 8S0 2 +3H 2 0=6KHS0„ 

KaSOa, CuaSOa Decomp, by HaO. (Svens- 

Could not be obtained. (Rosenheim and 
Steinhauser.) 

"Cu 2 SO„, 8K s S0 s +16H 2 0 Sol in H s O 
with decomp, (Rammelsherg, Pogg 67. 391 ) 

Does not exist, according to Svensson 


Cuprocupric potassium sulphite, 3Cu a SOj, 

3CuSOj, KaSOa 

Properties as cuprous potassium sulphite 
(Rogojsla, J. B. 1861. 367 ) 

2Cii 2 S0 3 , CuSOs, KaSOa+SHaO Insol. 
in H a O and. weak acids (de St-Gdles.) 

Cu 2 S0 3 , 4CuSO„, K s S 0,+16H 2 0. De- 
comp, by HaO. (Rosenheim and Steinhauser 


Cuprous sodium' sulphite, Cu 2 SO«, Na 2 SOj. 
+2H 2 0. Decomp by H 2 0. (Svensson, 

1870.) 

+llHaO Insol. m cold HaO, but decomp. 
y excess, (fitard, C. R. 96. 138 ) 

2CuaS0a, 3Na 2 S0 3 +29Ha0 Insol. in H 2 0. 
(Rosenheim and Steinhauser, Z anorg 1900, 
26. 94 ) 

CuaS0 3 , 5Na 2 SOa+38H s O, Decomp by 
HsO. (Svensson.) 

CuaS0 3 , 7NaaSOs+19HaO Completely 

sol. m HaO, but solutions decomp, on stand- 
ing (Svensson ) 

“Cuprous sodium ociosulphite,” 
(Cua) 3 HioNaisS80 3 i4-43HaO. (fitard ) 
SCuaSOa, 2Na 2 SOa+30H 2 O Easily de- 

comp. (Rosenheim and Steinhauser, Z ' 
anorg. 1900, 26. 94:) 


Cuprocupric sodium sulphite, 

CuaSOa, 2CuS 0 3 , 2Na 2 S0 3 +6H 2 0 
Nearly insol. m cold, deoomp. by hot HaO. 
(Rosenheim and Steinhauser, Z anorg 1900, 
26.95.) 

+SH2O. Decomp, by HaO. (Rosenheim 
and Steinhauser.) 


Cuprocupric sodium hydrogen sulphite, 

Na a Cu“ (Cu;)Hs(S0i)s,6H 4 (S0i) + 5H a O 
Insol. m HaO. (fitard, C R. 94. 1422.) 
(Cu5)Cu I 1 I NaaHi 8 (S0 1 )8. (fifcard.) 


Copper sodium sulphites. 

Doubtless many of the compds. described 
in this class are in reality isomorphio mixtures 
whose composition depends upon the temp 
and cone, of the solution in which pptd. 


(Rosenheim and Steinhauser, Z. anorg. 1900 
'25. 92-96.) 

Didymlum sulphite, DiaCSOjL-HJHaO, or 
6HaO. 

Precipitate. Insol in H 2 0 Sol. m H 2 S0 3 
+Aq, from which it is reprecipitated by 
heating, redissolving on coohng. (Mangnac 
A ch (3) 38. 167.) 

Erbium sulphite, Er 2 (SO s ) 3 +3HaO. 
Precipitate 


Glucinum sulphite, basic, 2GlSOs, 9G1(0H) 2 
+6HaO 

Ppt (Seubert, Z anorg 1893,4 52.) 
GISOs, GIO Decomp, by H 2 0 or alcohol 
(I\ and M ) 

3GlSOs, G1C Sol. m alcohol (K and M ) 


Glucinum sulphite, GISOs. 

I Decomp, by HaO or alcohol (Krttss and 
Moraht, B 28. 734.) 


Glucinum potassium sulphite, 

2G1S0 3 , KaS0 3 +9Ha0 
Unstable m the air. (Rosenheim, Z. anorg. 
1897, 16. 310 ) 

Gold (aurous) potassium sulphite, AuaSOs, 
3KaSO,. 

Very sol. in HaO, insol. m alcohol (Haase.) 

Gold (auric) potassium sulphite, Au 2 0 3 , 
5KaO, 8S0a+6Ha0=5lGS0 3) Au s (SO s ) a 
+6H a O. 

Sol. in H 2 0 with decomp. 

Decomp, by acids; insol. in allcahes. 
(Fremy, A. 79. 46.) 

Gold (auric) potassium sulphite, 

Aua(SOa)a, 5KaSO s +10HaO ' 
(Rosenheim and Hertzmann, Z. anorg. 1908, 
69. 199.) 


Gold (auric) potassium sulphite ammonia, 

Au 2 (S0 3 ) 3 , 3KaSO s , 4NH 3 +4H 2 0. 

As the correspondmg NH 4 salt. (Rosen- 
heim and Hertzmann, Z anorg 1908, 69. 
202) 


Gold (aurous) sodium .sulphite, Au 2 SO s , 
3Na 2 S0 3 +3Ha0. 

Sol, in lesB than 1 pt. HaO. Insol. m alcohol 
(Hasse.) 

+5H 2 0. (Himly.) 

Gold (auric) sodium sulphite, 

Au 2 (S0 3 )s, 5NaaS0 s +28Ha0 
As K salt. (Rosenheim and Hertzmann, 
anorg 1908, 59. 199.) 
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Gold (aurous) sulphite ammonia, 3Au a O, 
4SO2, 8NH 3 +4H a O. 

SI. sol. m H2O with decomp Decomp, by 

SI sol, in cold, more easily in hot NH 4 OH+ 
Aq. Decomp by boiling. (Hasse, Zeit Ch 
1869. 535.) 


Fe(SOa) 2 SOiK s Almost insol. m cold 
H a O Decomp by.boihng with dd. acids. 
(Hofmann ) 

Ee,(S0 8 )4S04K4+5H a 0 , Insol in cold 
H a O ; sol. m cold 20% HCl+Aq; decomp on 
boding with H a O. (Hofmann ) 


Gold (auric) sulphite ammonia, 

Au s (S0 8 ) 2 , 4NH a +4H 2 0. 

Ppt Decomp, in moist air and in neutral 
solution (Herzmann, Z. anorg 1908, 69. 


Iron (ferric) sodium sulphite sulphate, 
Fe(S0») l S04Na a +6H 2 0 
Almost maol. in H 2 0 

Decomp by boibng with dd. acids. (Hof- 
mann, Z. anorg. 1897, 14. 289.) 


Indium sulphite, 2In a Oa, 3SO a +8H a O. 
Insol in H 2 0 (Bayer, A. 168. 372.) 


Iron (ferric) sodium hydrogen sulphite sul- 
phate, FeS04(S0 8 )4H 2 Na 2 +2H 2 0. 

Only very si. sol m H 2 0. (Hofmann ) 


Iridium sulphite, Ir a (SOa)a+6H a O. 

Scarcely sol. m H a O; easdy sol HCl+Aq. 
(Birnbaum, A 136 179 ) 

Iridyl sulphite, (IrO)SOs+4H a O. 

Insol. in H a O. Sol. in HC1 or HaSOa+Aq. 
(Birnbaum ) 


Lanthanum sulphite, La a (SOa) a +4H a O. 
Piecipitate (Cleve ) 

Lead sulphite, PbSOj. 

Insol. in H a O Deoomp. by acids SI sol 
in H a SOa+Aq. (Rdhrig, J. pr. (2) 37. 233.) 


Iridous potassium sulphite, IrO, 3K a O, 

5SO a (?) 



Iridous sulphite potassium chloride. 

See Iridosulphite, potassium. 

Iridium sulphite mth M a SO s . 

See Iridosulphite, M. 

Iron (ferrous) sulphite, FeSO s +2J^H a O. 

Very si sol in H a O. Easily sol. in HiiSOa+ 
Aq. Insol in alcohol, but sol. therein in 
presence of SQ a . (Muspfatt.) 

Iron (ferric) sulphite, FesOa, SO a +6H a O. 
Very si sol. mHjO Sol. in acids. (Koene.) 
2Fe a O s , 3S0 2 Deliquescent; dccomp. by 
H a O mto SO a and above comp 
3Fe 2 0j, SO a +7H a O Ppt 

Iron (ferroferric) potassium sulphite, FeSOa, 

(FeO) a SOa, 21 v' 2 SOs 
P pt. (Berglund ) 

Iron (ferric) potassium sulphite, K a O, Fe a O t , 

Sol in H a SOa+Aq. (Koene, Pogg. 63. 
453.) 

Fe a Os, 2KA 3S0 2 +5H a 0. Ppt. (Mus- 
pratt, Pnd. Mag (3) 30. 414.) 

Iron (ferric) potassium sulphite sulphate, 
FeSOaSCLK. 

SI. sol. in cold H a O. 

Sol. m 20% HC1; decomp on boiling. 
(Hofmann, Z anorg. 1897, 14. 286.) 


Lithium sulphite, Li a SO s +6H a O. 

Sol. m H a O; precipitated from aqueous 
solution by abs alcohol. (Danson. Chem. 
Soc 2. 205 ) Sol. in H a SOa+Aq. 

+H a O SI. sol. m alcohol, and still less 
1 m ether (Rohrig, J. pr (2) 37. 226.) 
+2H a O. (RHhng ) 


Lithium potassium sulphite, LiKSOa+ J^HjO . 

Easily sol in H a O. (RShrig, J pr (2) 37. 
251.) 


Lithium Bodium sulphite, 6Li a SOa, NaaSOa+ 
8H a O. 

Sol m H a O (Rahrig) 


Magnesium sulphite, MgSOa+OHaO. 

• Sol. in 20 pts cold, and in less hot H s O. (Fourrroy 
nnd Vauquolm.) 


Sol. m 80 pts. cold, and in 120 pts. boiling 
EI a O. (Hager, C. C. 1876. 136 ) 

More easily sol in H a SOa+Aq 
Insol m bquid NHa. (Franklin, Am. Ch. 
r. 1898, 20. 828 ) 

Precipitated from aqueous solution by 
dcohol 

+3H a O. (Rohrig, J. pr. (2) 37. 234 ) 


Manganous sulphite, MnSOa+2H a O. 

Insol. in H a O, alcohol, or ether Easdy sol. 
lmacids, also m H a SOa+Aq. 

Insol in acetone. (Naumann, B. 1904, 37. 
4329) 

+23+ELO. (Rainmelsberg.) 

+3H a O. Sol. in 10,000 pts. cold, and 5000 
pts. hot H a O; more sol. in cone. Mn salts+Aq, 
sol in 1000 pts. H a COa+Aq 100 pts. HaSOa 
+Aq dissolve 15-17 pts (Gorgeu, C. R. 96. 
341) 
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Salt with 2I2H1O is the only one which 
exists. (Rdhrig, J. pr. (2) 37. 2 ) 

Manganous potassium sulphite, 2MnSO t , 
KjSOa. 


Mercuric silver sulphite, HgSO s , Ag 2 SO s + 

2 HaO. 

Decomp rapidly, insol. in tLO. (Barth, 
Z phys Ch. 9. 195.) 


Insol m H 2 0, even when boiling. (Gorgeu, 
C. R. 96. 376.) 

MnSO,, K a SO, Sol. in II 2 0. (Gorgeu.) 

Manganous sodium sulphite, MnSO«, Na 2 SO s 
+H 2 0. 

Insol. in hotH s O, but decomp by cold HaO. 
(Gorgeu ) 

4MnSOj, Na 2 S0 3 . Insol. m H 2 0. (Gor- 
fleu.) 


Mercuric sodium sulphite, HgS0 3l Na 2 SO.+ 

H„0. 

Sol. in H 2 0. (de St-Gilles.) 

Sol. in 25 pts cold H 2 0, and decomp, on 
heating (Divers and Shimidzu.) 

+2H 2 O=Na 3 (S0 s ) 2 Hg+2H 2 0. (Barth, 
Z. phys. Ch. 9. 193.) 

2HgS0 3 , Na 2 S0 s +H 2 0. Much more sol. 
in H 2 0 than the above comp, especially on 
heating, (de St-Gilles ) 

Does not exist. (Divers and Shimidzu ) 


Mercuric sulphite, 2HgO, S0 2 . 

Insol, in H 2 0. Sol. in HC1, alkali sul- 
phites with subsequent decomp , and in KCN 
+Aq (de St-Gilles, A ch. (3) 36. 80.) 

HgSOs. Decomp. by cold H 2 0 (de St- 
Gilles ) 

Does not exist (Divers and Shimidzu, 
Chem. Soc. 49. 553 ) 

HgO, 2S0 a +H 2 0 Sol. in H,Q, but de- 
comp. by boiling (de St-Gilles ) Exists only 
ill aqueous solution. (Divers and Shimidzu.) 


Mercuromercuric sulphite, Hgs(SO t )s+ 
2Hj0=Hg 2 S0 3 , HgSOs. 

Very efflorescent. Insol. in H 2 0. Decomp. 
by hot H 2 0. Insol m dil. HNO, or H 2 S0 4 + 
Aq. 

+1H 2 0 Very efflorescent. 


Mercuric strontium sulphite, HgSOs, SrS0 3 + 
2H 2 0. 

Ppt. (Barth.) 

Mercuric sulphite ammonium bromide, 
HgSOs, NH 3 Br. 

As NH4CI oomp. (Barth, Z. phys. Ch. 
1892, 9. 215.) 

Mercuric sulphite ammonium chloride, 

HgSOs, NH 4 CI. 

As K salt. (Barth ) 

Mercuric sulphite potassium chloride, 

HgSO„ KC1. 

Sol. in HjO. (Barth.) 


Hypomercurosic sulphite, Hg 4 (80s)s-t-H 2 0. 

Insol. in H 2 0, but easily decomp. on stand- 
ing therewith. Almost absolutely insol m 
dil. ENOs or H 2 S0 4 +Aq. (Divers and 
Shimidzu.) 


Mercuric oxysulphite, Hg(SOiOHgO)sHg+ 
HsO. r 

Insol, in H 2 0 Decomp by hot H a O. In- 
sol. in dil HNO s or HaSOi+Aq. So! ' 
H 2 SOs+Aq. (Divers and Shimidzu.) 


Mercuric potassium sulphite, basic, 

K 2 0, 2HgO, 2S0 3 . 

(Barth. Z. phys. Ch. 1892, 9. 210.) 

K 2 0, 3HgO, 3S0 2 . Insol. in H„0 Partly 
sol inKOK+Aq. (Barth) 


Mercuric potassium sulphite, HgSOs, K 2 S0 3 
+HsO. 

SI sol. m cold H 2 0. Decomp. on boiling 
(de St-Gilles, A. ch (3)36.90.) 

Mercuric potassium sulphite mercuric 
chloride, K 2 Hg(SO,) a , HgCl 2 . 

Decomp. by H a O. (Barth, Z. phys Ch 
1892, 9. 206.) 


Mercuric sulphite sodium chloride, HgSOs, 
NaCl+H 2 0. 

Sol. in HaO. (Barth.) 

Nickel sulphite, basic, 2NiS0 3 , Ni(OH) 2 + 
6H 2 O. 

Ppt. (Seubert and Elten, Z. anorg 1893, 


Nickel sulphite, NiS0s+4H 2 0. 

Insol. m HsO. Sol. in HC'l+Aq. with 
evolution of S0 2 (Muspratt, A. 60. 259.) 

+6H 2 0 Xpsol. in HaO Sol id HjSOj-b 
Aq (Rammelsberg, Pogg. 67. 391 ) 

Nickel sulphite ammonia, NiSO s , 3NH S + 
3H a O. 

Sol. m httle HjO. Decomp. by much H 2 0 
or heat (Rammelsberg, „Pogg. 67. 245.) 

Osnuous sulphite, OsSOs. 

Insol. in H 2 0. Easily boI. in HCl+Aq 
without evolution of S0 2 Very slowly de- 
comp. by KOH-f Aq (Glaus.) 

Osmious potassium sulphite, OaS0 5 , 2K 2 S0 3 , 
2KHSO«+4HjO. 

Nearly insol. in H 2 0, 
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Osmious potassium sulphite chloride, OsO, 
2S0 2 , 6KC1. 

Easily sol. In H 2 0. 


Paliadous sodium sulphite, PdSOs, 3Na 2 SO a 
+2H a O =Na,Pd(SO,) 4 +2H i O. 

Sol in hot H 2 0. Sol in NaOH+Aq or 
H 2 SO a +Aq. (Wohler and Frenchs, A 174. 
199.) 


Platinous sulphite, PtO s , 2SO a . 

Easily sol. in H 2 0 or alcohol (DSberemer, 


J. pi. 15. 315) 

Formula is PtSO a . (Gmelm.) 

PtSOs, HjSOa (Birnbaum, A. 139. 172.) 


Platinic potassium sulphite, Pt0 2 , SO a , 
K 2 S0„+H 2 0. 

Sol. in IfOH+Aq. (Birnbaum, A. 139. 
173) 

Platinic sodium sulphite, PtO a , SO a , 2Na a SO a 
+2H a O, 

Sol in H a O. (Birnbaum.) 

Platinous sulphite mth M s SO a . 

See Platosulphite, M. 


Potassium sodium hydrogen sulphite, 
KNa a H(S0s) a +jlH 2 0, 

Easily' sol m H a O ; 100 pts H 2 0' dissolve 
69 pts. salt at 15° (SchwJBker, B 22. 1731.) 
K a NaH(S0 3 ) a +3H a 0 (Schwicker.) 


Potassium uranyl sulphite, K(UO 2 )(0H)SO s . 

Insol. in H a O, but sol. in H 2 S0 3 +Aq. 
(Schcller.) 

K a O, 2UO a , 3S0 2 (KohlscMtter, A 1900, 
311. 10 el seq.) 

K a O, 4UOa, 5SO a (K.) 

If a O, 3UOa, 2SO a (If ) 

K a O, UO a , 2SO a . (K ) 


Potassium vanadium sulphite. 

See Vanadiosulphite, potassium. 


Potassium vanadyl sulphite, If 2 SO a , 
VOSO a +5MH 2 0. 

Sol. in H a O without decomp, and can be 
recryst. therefrom. (ICoppel and Belli endt, 
B. 1901, 34. 3932 ) 

K a O, 3VO a , 2SO a . Sol without decomp, 
m cold and hot H a O. 

Insol in alcohol and ether (Ifoppel, Z, 
anorg. 1903, 35. 182 ) 


Platinum sulphite ammonium chloride. 
See Chloroplatosulphlte, ammonium. 


Potassium sulphite, K a SO a +2H a O. 

Somewhat deliquescent. Sol in 1 pt. cold, 
and still less hot H a O. (Fourcroy and Vau- 
quelin, A oh 24. 254.) 

Insol m liqmd NH a (Franklin, Am. Ch. 


J. 1! 


9) , 


Very slightly soluble in alcohol. Insol in 
ethyl acetate (Casaseoa, C. R, 80. 821.) 


Potassium zinc sulphite, If a SO a , 3ZnSO a + 

7m»o. 

Sol. in H a O with decomp. (Berglund, Acta 
Lund. 1872.) 

Rhodium sulphite, Rh a (SO a ) a -f 6H s O. 

Sol. in H a O. Insol. in alcohol. (Claus ) 

Rhodium sodium sulphite. 

See Rhodosulphite, sodium. 


Potassium hydrogen sulphite, KHSOj. 

Sol in H a O. Insol. m absolute alcohol. 

Potassium pi/rosulphite, K a S a O a . 

Slowly sol. in H a O Veiy si. sol in alcohol; 
insol. in other. (Muspratt, A. 50. 259 ) 

Potassium rhodium sulphite, 3K a SO a , 
Rh a (SO a ) a +6H a O. 

See Rhodosulphite, potassium. 


Jluthenium sulphite, Ru a (SO a ) a . 

, Colloidal substance, sol in a large quantity 
of II a O. (Lucchesi, Gazz. ch. it. 1900, 30. 
(2) 71.) 

Ruthenium sodium sulphite, NajRu(S0 3 )j 
+2H a O. 

Ppt. (Miolati, C. C. 1901, 1. 601. 

Samarium sulphite, Sm a (SO a ) a . 

Amorphous precipitate. (Cleve.) 


Potassium ruthenium sulphite, 
0[Ru(S0 a ) 4 KeJ 2 +2H a 0. 

Ppt. (Miolati, C. C. 1901, 1. 601.) 


Potassium sodium sulphite, KNaSO a . 

Sol. in H a O. (Spring, B, 7. 1161.) 

+1, and 2H a O. (Schwicker, B, 22. 1731.) 
Isomeric salts. IfSO a Na and NaSO a K. 
(Barth, Z. phys Ch. 9. 176.) 


Scandium sulphite, So a (SO a ) a . 

Insol m cold H a O. SI sol m hot H a O 
Sol. in excess of sodium sulphite when 
heated (Crookes, Phil. Trans 1910, 210. A . 
363.) 

+6H a O. Very si. sol. in H a O. • 
Decomp, by boilrng with H a O with separa- 
tion of H 2 SO a . (R J Meyer, Z. anorg. 1914, 
86. 281 ) 
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SULPHITE, SELENIUM 


Selenium sulphite, SeSO a , 


Silver sulphite, AgjSOs. 

Very si sol m cold H 2 0. Deeomp. on 
heating. 

Solubility m II/) is <1:20,000 (Bau- 
bigny, C. li. 1909, 149. 858.) 

Easily sol. in NH/JH+Aq, and alkali 
sulphites +Aq. Insol m HjSOn+Aq De- 
Comp by strong acids, but not by acetic acid. 
(Berthier, A ch (3) 7. 82 ) 

Easily sol m alkali tluosulphates+Aq. 
(Herschel.) 

Cold NaHSOs+Aq dissolves a considerable 
amount of Ag 2 SO a (Rosenheim and Stein- 
hauser, Z. anorg. 1900, 26. 78 ) 

Practically insol. in HNOj+Aq or dil. 
AgNOa+Aq. also in H 2 SO a +Aq. (Divers, 
Chem. Soc 49. 579.) 

Silver sodium sulphite, AgjSOj, Na 2 SO a -f 
HjO. 

Decomp, by H a O. (Svensson, B 4. 714.) 

Sodium sulphite, Na 2 SO a . 

100 pts. dissolve at 0°, 14.1 pts.; at 20°, 25.8 
pts , at 40°, 49 5° pts. Na 2 SO a . (Kremers, 
Pogg. 99. 50.) Maximum solubility is at 33.° 
(Mitscherhch.) 

Solubility in 100 pts. II 2 0 at t° 


+7H 2 0 Deeomp slowly on air. 

Sol in 4 pts H 2 0 at 15° with absorption 
of heat (Dumas), and m 1 pt .boding H 2 0 
(Fourcroy) 

Solubility in 100 pts. HA) at t° 




into Na, 

(Hartley and Barrett, Chem. Soo. 1909, 96. 
1183) 

See also +7H 2 0. 

Sp. gr. of sat. solution- at 16°'=1.21. 
(Greenish and Smith, Pharm, J. 1901, 66. 
774.) 

Ingol. in hquid NHa. (Frankhn, Am. Ch 
J. 1898, 20. 829.) 

Insol. in alcohol. 

Insol. in ethyl acetate. (Casaseea, C, R. 
30. 821.); methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Insol, in benzonitrile. (Naumann, B. 
1914, 47. 1370 ) 


29 92 
25 31 
20 01 
17 61 
14 82 
13 09 


Sodium hydrogen sulphite, NaHSO a . 

More difficulty sol m PI 2 0 than NaHCOs, 
and, is precipitated by alcohol fiom aqueous 
solution (Muspratt ) 

Insol in acetone. (Eidmann, C. C. 1899, 
II 1014; Naumann, B 1904, 37. 4329) 
methyl acetate (Naumann, B, 1909, 42. 
3790) 

+4H a O. (Clark) 

Sodium pyrosulphite, Na 2 S 2 O a . 

Deeomp. gradually on the air 

Sodium uranyl sulphite, Na(U0 2 )(OH)SO a . 

' SI. sol. b. HA). More sol. in H 2 SQ a +Aq 
than the K salt (Scheller ) 

Na s O, 2UOs, 3S0 2 

Na 2 0, 3UOs, 2SO a (Kohlschtitter, A. 
1900, 311. 10 et seq ) 

Sodium vanadyl sulphite, Na 2 0, 2S0 2 , 
V0 2 +SH 2 0 

Sol. m H 2 0 with deeomp. 

Na 2 0, 2S0 2 , 3V0 2 +4H 2 0. Sol. m cold 
H 2 0; deeomp -on heating (Koppel, B 1901, 
34. 3933.) 

Sodium zinc sulphite, Na a SO a , 3ZnSO a + 
73^II 2 0. 

Sol. in H s O with deeomp. (Berglund, Acta 
.Lund, 1872.) 

Sodium sulphite silver chloride, 3Na 2 SO a , 
AgCl+2lH a O 
Sol, in H a O. (Svensson.) 
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Strontium sulphite, SrS0 5 , 

Precipitate Almost msol in H a O. Sol. in 
HaSOj+Aq . (Muspratt) 

Sol. m about 30,000 pts. H a O at 16-18° 
(Autenneth, Z anal 1898, 37. 293.) 
Abundantly sol. in HsSOs+Aq (RShrig ) 

Tellurium sulphite, TeSO s . 

Correct composition of “tellurium sulph- 
oxide " (Divers, Chem, Soc 49. 583 ) 

Thallous sulphite, Tl a SO a . 

SI. sol in cold, easily m hot H a SO a +Aq. 
(Rdhrig, J. pr (2) 37. 229.) 

100 pts, H»0 dissolve 3 34 pts. at 15.5°. 
Easily sol. in hot H a O; msol, m alcohol. 
(Seubert and Elten, Z. anorg 2. 434 ) 


Yttrium sulphite, Y a (SO a ) a +3H a O. 

SI sol. in HjO. (Cleve.) 

Zinc sulphite, basic, 2Zn£jpj, 3Zn(OH) a . 
(Seubert, Arch, Pharm. 229. 321.) 
ZnSO a , Zn(OH)a4-H a O. (Seubert.) 


Zinc sulphite, ZnSO a -f 2, and 2 l / a H a O. 

Very si sol. in H a O. 100 pts Ii a O dissolve 
0 16 pt ZnSO a +2H a O (Henston and Tich- 
borne, But. Med J. 1890. 1063 ) * 

Easily sol. in H a SO a +Aq. (ICoene.) 

Sol in NILOII+Aq. 

Insol in alcohol. 

Decomp, into basic salt by boiling H a 9. 
(Seubert, Arch. Pharm. 229. 1 ) 


Thallous vanadyl sulphite, 2Tl a SO a , 
V a O a SO a +4H a O. 

(Gam, A. ch 1908, (8) 14. 278.) 
Tl a SO a , 3VsO a SO a +8H a O (Gain ) 

Thorium sulphite, Th(SO a ) a -fH a O. 
Precipitate. (Cleve.) 


Tin (stannous) sulphite, 5SnO, 2SO a +xH a O. 

Ppt. Partly sol m H a SO a +Aq (Rohng, 
J. pr (2) 37. 249 ) 

+20H a O. (RShng.) 

8SnO, 2SO a +20H a O 
HSnO, 2SO a +20H a O. (Rehrig) 


Uranous sulphite, basic, U(OH) a SO,+H a O. 

Insol, m H a O. Easily sol in acids. Sol. 
in H a SO a +Aq, but is soon decomp. (Ram- 
melsberg ) 


Uranyl sulphite, basic, 3UO a (OH) a , 
5(UO a )SO a +10H a O. 

(Seubert and Elten, Z anorg. 1893, 4 . 80 ) 

Uranyl sulphite, (UO a )SO a +4H a O. 

Insol. in H a O Sol. in H a SOa+Aq or alco- 
holic solution of SO a (Rohrig, j pr (2) 37. 
240 ) 


Vanadyl sulphite, 3VO a , 2SO a +4J£H a O. 
Decomp, slowly on standing 
Sol in H a O without apparent decomp 
(Koppel, Z anorg. 1903, 35 . 186.) 

2V a O t , 3SO a +10H a O Sol in H a O; aq. 
sol decomp, on boding giving off SO a and 
forming V a 0 4 , 2H a O. (Gam, C R 1006, 143 . 


Vanadyl zinc sulphite, ZnO, 3VO a , 2SO a 
Decomp, slowly m the air. 

Sol. in H a O without decomp. (Koppel, Z. 
anorg. 1903, 35 . 183 ) 

Ytterbium sulphite, Yb a (SO a ) s +9H a O. 

Insol m H a O. (Cleve, Z. anorg. 1902, 32. 
143.) 


Zinc sulphite ammonia, ZnSO a , NH a . 

Decomp, by H a O. Sol in NHiOH+Aq. 
(Rammelsberg, Pogg. 67. 255.) 

Zirconium sulphite. 

Insol. m H a O Somewhat sol m H a SO a -f- 
Aq, from which it is lepptd on boiling. Sol. 
in (NHi) a S03+Aq, from which Zr hydroxide 
is pptd on boiling. (Berzelius ) 
Zr(SOi) a +7H a O Ppt. (Venable, J. Am. 
Chem Soc. 1895, 17. 449.) 

Sulphuryl bromide, SO a Br a . 

(Odhng, Chem Soc. 7. 2.) 

Does not exist. (Sestirn, Bull. Soc. 10. 
226, Melsens, G. R. 76. 92; Miohaelis,> 

Sulphuryl chloride, SO a Cl a . 

Decomp by H a O and alcohol 
Decomp by moist air, water, or abs. 
alcohol; more rapidly by alkalies, HC1, SO a , 
eto (Schiff, A 102. Ill') 

+H a O. Only si sol m H a O at 0° with 
slow decomp (Baeyer, B 1901, 34. 737.) 

» -|-15H a O. SI. sol in H a O at 0° and stable 
therein for several hours. . (Baeyer.) 

Disulphuryl chloride (Py/rosulphuryl chlor- 
ide), S a O t Cl a . 

Decomp, slowly with H a O. (Rose, Pogg 

Sol. m CGL and GHCl a ; miscible with 
liquid SO a . 

Sulphuryl hydroxyl chloride, 

SOaHCl =§pSO a . 

Decomp on mogst air, find violently with 
H a Q. Not miscible with CS a . Decoinp with 
alcohol. 

Sulphuryl titanium chloride, SO a , TiCL= 
TiGlsOSOjGl. 

Slowly deliquescent (Clausnitzer, B. 11. 

2011 .) 
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SULPHURYL CHLORIDE STANNIC OXYCHLORIDE 


Disulphuryl chloride stannic oxychloride, 

5S 2 O s C 1 2 , 4SnOCl 2 . r | 

Sol. in a little H s O, but decorap, by more 
H s O. (Rose, Pogg, 44 . 320.) 

Sulphuryl fluoride, SOjFj. 

I pt. is sol. in 10 pts. H a O at 9°. 3 vol. 
are sol. in 1 vol, alcohol at 9°; insol. in cone. 
H a S0 4 at 60°; sol. in aq. solution of KOH, 
Ca(OH) 2 , Ba(OH) s and in alcoholic solution 
of alkalies. CMoissan, C. R. 1901, 132. 377.) 

Sulphuryl hydroxyl fluoride, HSO»F. 

Violently decomp by H 2 0. (Thorpe and 
Rirwan, Z. anorg. 3. 63 ) 

Sulphuryl peroxide, S0 4 . 

See Sulphur heptoxide. 

Sulphydric acid. 

See Hydrogen Sulphide. 


Potassium tantalate, KTa0 3 . 

InsoLinHjO Sol. in KOH+Aq. (Marig- 
nac, A ch. (4) 9. 249.) 

Potassium hexa tantalate, KaTa 6 0n+16H 2 0. 

Sol. without decomp, in moderately warm 
H 2 0. Decomp by boiling (Marignac, A. 
ch. (4) 9 . 259.) 

Rubidium tantalate, 4Rb a O, 3Ta a 0 s +14H 2 0. 

Sol. in H s O. (E. F. Smith, J. Am. Chem 
Soc 1908, 30. 1666.) 

Silver tantalate, 4Ag s O, 3Ta 2 0s. 

Completely sol, in NH 4 OH+Aq HNOs-f 
Aq dissolves Ag.O, and Ta 2 0 6 separates out. 
(Rose, Pogg 102. 64.) 

Sodium tantalate, NaTaOj. 

Insol. in H 2 0 . (Rose . ) 


Sulphydroxyl. 

See Sulphhydroxyl. 

Tantalic acid, H 4 Ta»0 7 (?). 

Sol in HF (Rose), and KH»(C.0 4 ) 2 +Aq 
(Gahn, Schw. J. 16. 437). At the instant of 
precipitation is sol in various acids. (Rose.) 


Sodium Zierotantalate, NagTa e O I 9-f25H 2 Q. 

1 pt. salt dissolves in 493 pts. HjO at 13.5°, 
and m 162 pts. at 100°. Very slightly sol, in 
alcohol Insol. in alkaline solutions. (Rose.) 

Fertantalic acid, 

See Pertantalic acid. 


Aluminum tantalate. 

Insol. in HjO. (Berzelius.) 


Ammonium /ieratantalate, (NH 4 ) 4 H 7 Ta 7 0n 
+H 2 0. 

Somewhat sol. in HjO. (Rose, Pogg. 102. 
57.) 


Barium ftexatantalate, Ba 4 Ta«0i*+6H 2 0. 
Si sol. in H 2 0. (Rose.) 


Ceesium tantalate, 4Cs 2 0, 3Ta 2 0 4 +14Hj0. < 

Completely sol. in a small amount of hot 
H 2 0 (E. F Smith, J. Am Chem. Soo 1908, 
30. 1606.) 

7CsjO, 0Ta 2 O 6 +38H 2 O. Pptd. from its 
aqueous solution by alcohol. (Smith.) 


Tantalum, Ta. 

Not attacked by HC1. HNOs, aqua regia, or 
hot cone. H 2 S0 4 Easily sol, in a mixtuie of 
HNOs and HF (Berzelius Pogg. 4 . 6, Rose). 
Also sol. in HF alone (Berzelius ) 

Not attacked by alkali hydrates +Aq. 
Insol. in single acids and in aqua regia, 
Oxidized by a mixture of HF and aqua 
regia. (Moissan, C R. 1902, 134 . 211 ) 

Pure Ta is msol. iirboihng H 2 S0 4 , HN0 3 , 
HC1, aqua regia or mixtures of these aoids; 
slowly sol. in HF+Aq, (v. Bolton, Zeit. 
Elektroohem. 1905, 11 . 45.) 

Tantalum bromide, TaBr 6 . 

Decomp, by H a O. (Rose ) 


Ferrous tantalate, Fe(TaOs)i. 

Min. Tantalite. 

6FeO, 4Ta 2 0t. Mm Tapiolite. 


Tantalum dichloride, TaCl 2 +2H 2 0. 

Sol. in H 2 0 when freshly prepared. (Cha- 
bnfi, C. R 1907, 144 . 805.) 


Magnesium /ie,m tantalate, Mg 4 Ta»Ou+ 
9H 2 0. 

Ppt. (Rose, Pogg. 102. 61.) 

4MgO, Ta/L. fnsol.mH 2 0. (Joly, C. R 
fil. 266.) 


Mercurous tantalate, 5Hg,0, 4TajO»+5HjO. 

Decomp, by warm HNOj+Aq (1.21 sp. gr.) 
'with separation of Ta 2 0 6 . (Rose, Pogg. 102. 


Tantalum penfachlorlde, TaCl 5 . 

Takes up H 2 0 from the air without deli- 
quescing. Decomp. by H»0. Sol, m H2S0 4 . 
Sol m cold HCl+Aq to a cloudy liquid, 
which gelatinises after a time. Not com- 
pletely sol. in boiling HCH-Aq, and the 
solution does not gelatinise by the subsequent 
addition of water, but all goes into solution. 
Partly sol m KOH +Aq. Insol in K 2 SO,+ 

, Aq. Sol. in absolute alcohol. 


( 
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Tantalum penfafluoride, TaFt. 

Very hydroscopic; sol in H 2 0. (Ruff 
1909, 42. 494.) 

Tantalum fluoride ioith MF. 

See Fluotantalate, M. 

Tantalum hydroxide, Ta a Oj, sH a O. 

See Tantalic acid. 

Tantalum nitride, TaN. 

Not sol. m any acids, except a mixture of 
HE and HNO,. (Rose, Pogg. 100. 146.) 
Ta a N 0 . (Joly, Bull, Soc. (2) 26. 506.) 

Tantalum dioxide, Ta 2 O s (?). 

Sol. in HE with ovolution of hydrogen. 
(Hermann, J. pr, (2) 6. 69.) 

Tantalum iciroxide, Ta 2 0 4 . 

Not attacked by any acid, not even a, mix- 
ture of HNO 3 ana HE. (Berzelius, Pogg. 4. 
20.) 

Decomp, by HC1. (Smith, Z anorg. 1894, 


H 2 Te0 4 +GH 2 0| 

H,TeOi.2H a O 


8 .) 

Tantalum peroxide, Ta a Oj 
Insol. m any acid, even boilmg H 2 S0 4 
HF. (Berzelius ) 

Sol in fused KHS0 4-) 10 pts. being necessary 
to dissolve 1 pt TaaOs 

Tantalum eiliclde, TaSij. 

Insol. m most morgamc acids. Sol. 

HF and in HF+HNOj. 

Decomp . by fused alkali hydroxides. (HBn- 
lgschmid, M. 1907, 28. 1027 ) 

Tantalum sulphide, Ta 2 S 4 . 

Not attacked by HCl-fAq. Oxidised bj 
boiling with HNO s +Aq, more rapidly wit! 
aqua regia. Attacked by H 2 S0 4 on heati — 
Not completely sol. m HF or a mixture of ] 
and HNOs 

Telluretted hydrogen, TeH s 
See Hydrogen telluride. 

Telluric acid, H 2 Te0 4 . 

Insol. m H 2 0, cold cone. HC1, hot HNO„, 
boiling KOH+Aq, but when heated with 
H 2 0 is gradually converted into H 3 Te0 4 + 
2H 2 0 and dissolved 

+2H a O. Yery^slowly sol. m cold H a O, but ! 
sol. m hot HjO m every proportiou. Insol. 
in absolute alcohol; sol. in dll alcohol ac- 
cording to the amount of H a O present. Sol. 
in acids and alkalies Insol. m alcohol — 
ether. 

Insol. in alcohol; sol. in NaOH+Aq. 
(Mylius, B. 1901, 34. 2216 ) 

Stable in the air 
Sol in H 2 0; pptd by HNO,. (Stauden- 
maier, Z anorg. 1895, 10: 191.) 


Solid phase 


100° 


13 92 
17 84 
26 21 
32 79 


3.31 

4.55 

3.15 

3.82 

4.67 


14.52 


(Mylius, B. 1901, 34. 2211 ) 

+6H a O Obtained from solutions at 0°. 
(Staudenmaier, Z. anorg 1895, 10. 191 ) 

AKotefluric acid, H a Te0 4 . 

Miscible with H 2 0. 

Sol. in alcohol, pptd. by NaOH+Aq but 
sol in excess (Mylius, B 1901, 34. 2216.) 

Tellurates. 

Neutral alkali salts are sol in H a O; the 
acid salts are only si. sol. theiein, but dissolve 
HCl+Aq. 

Aluminum tellurate. 

Ppt. Sol. in excess of aluminum salts +Aq. 
(Berzehus.) * 

Ammonium tellurate, (NH 4 ) 2 Te0 4 . 

Slowly but completely sol. m H s O. SI. sol. 
in NH 4 OH+Aq or NH 4 Cl+Aq. SI. sol. in 
alcohol (Berzelius.) 

(NH 4 ) 2 0, 2TeOj. SI sol. in H 2 0, but more 
sol. than the corresponding K salt. 

(NH 4 ) 2 0, 4TeO. Very si. sol, in H a O. 
Insol. in alcohol. (Berzehus ) 

Barium tellurate, BaTe0 4 +3H 2 0. 

SI. sol iu cold . more m boding H a O . Easily 
sol. in HNO a +Aq (Berzelius ) 
BaH a (Te0 4 ) a +2Ha0. More sol. in H a O 
than BaTe0 4 . Decomp by H a O. (Ber- 
zelius.) 

BaO, 41eO a . More sol. in H a O than either 
BaTe0 4 ot BaH 2 (Te0 4 ) 2 (Berzehus ) 
Bismuth tellurate, Bi 2 TeO 0 +2HjO. 

Mm. Montamte. Sol. in HCl+Aq with 
evolution of Cl. 

Cadmium tellurate, CdTe0 4 . 

Ppt. Sol. in HCl+Aq (Oppenlieim.) 

Caesium hydrogen tellurate, CsHTe0 4 + 
+ 2 H a O. 

1 pt is sol. in 30 pts. H a O. (Norris, Am. 
Ch J 1901, 26. 321.) 
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TELLURATE, CALCIUM 


Calcium tellurate, CaTe0 4 . 

- Ppt. Sol m hot H 2 0. ^(Berzelius ) 

Chromic tellurate, Cr 2 (Te0 4 ) 3 . 

Ppt Sol, m excess of Ci salts +Aq 


Sol in HNOs, but more readily sol m HC1. 
(Hutchins ) 

Mercuric tellurate. 

Ppt (Berzelius.) 


Cobaltous tellurate. 
Ppt. (Berzelius.) 


Cupric tellurate, CuTe0 4 . 

Ppt (Berzelius ) 
r CuO. 2TeOa. Ppt. (B.) 

Cu 3 TeO e . Insol m H 2 0. 

Sol. in HC1, HNOs NH 4 OH, KCN and 
acetic acid (Hutchins, J Am. Chem Soc. 
1905, 27. 1181 ) 


Glucinum tellurate, GlTe0 4 . 
Insol. in H 2 0. 


Iron (ferrous) tellurate, EeTe0 4 . 

Ppt, Min. Ferrotellurale 

Iron (ferric) tellurate, Pe 2 (Te0 4 ) 3 . 

Ppt. Sol. in ferric salts+Aq. (Beizelius ) 


Lead tellurate, basic. 

Not completely insol. in li 2 0 

Lead tellurate, PbTe0 4 
Somewhat sol m II 2 0 
PbO, 2TeO a More sol. than PbTe0 4 
PbO, 4Te0 3 SI sol in H 2 0. Sol m 
HN0 3 -fAq, less sol m HC 2 H 2 0 2 +Aq. (Ber- 
zelius.) 

Lithium tellurate, LRTeOs+zHsO. 

SI sol in H 2 0 with decomp. (Mylius, B. 
1901, 34. 2209.) 


Mercurous hydrogen tellurate, HgHTeO, 
+3H 2 0. 

Stable m the air if protected from the light 
Insol m H 2 0. Decomp by boilmg H 2 0 or 
by an excess of cold cone. HgNOs+Aq 
Sol. in dd, HNOs or dll. acetic acid (Hut- 
chins, J. Am Chem Soc 1905, 27. 1177.) 

Nickel tellurate. 

Ppt. 


Potassium tellurate, K 2 Te0 4 -j-5H 2 0. 

Deliquesces. Sol. in H 2 0. Veiy si. sol. 
m H 2 0 containing KOH. 

100 g. H 2 0 dissolve at: 

0° 20° 30° 

8 82 27.53 50 42 g. K 2 Te0 4 . 

(Rosenheim and Weinheber, Z. anorg 1911, 
69. 264.) 


Insol in alcohol. (Berzelius.) 

ICO, 2TeOn Insol m H 2 0, acids, or 
alkalies. (B). 

KHTeO 4 + MH s O SI sol. in cold, more 
il in hot H s O (Beizelius ) 

ICO, 3Te0«+5H 2 0 Much more sol m 
hot than in cold H 2 0 (Hutcluns, J. Am. 
Chem Soc 1905, 27. 1174.) 

KaO, 4TeOj Insol. in H 2 0, HC1, or HNOs 
-t-Aq. Sol by long heatmg with cone HNOs 
+Aq 

KHTeO 4) H 2 Te0 4 +^H 2 0. SI sol m 
H a O 


Magnesium tellurate, MgTe0 4 
Ppt. More sol, in H 2 0 than the Ba, Sr or 
Ca salts, 

MgTejOi . More sol. m H 2 0 than MgTe0 4 . 

Manganous tellurate. 

Ppt 

Mercurous tellurate, basic, 3Hg 2 0, 2TeO«. 

Ppt (Hutchins, J Am, Chem. Soc. 1905, 
27. 1178 ) 

Mercurous tellurate, Hg 2 Te0 4 . 

Ppt. Mm. Magnolite 
Mercuric tellurate, HgTe0 4 . 

Ppt. Very easily decomp, by H a O (Hut- 
chins, J. Am Chem. Soc. 1905, 27. 1179.) 
+2H 2 0 . Slowly decomp bV cold H 2 0. 
Rapidly deoomp by boiling H 2 0. (Hut- 
chins.) 

HgjTeOs. Insol. in H 2 0 Unchanged by 
boiling with H 2 0 


‘Rubidium tellurate, Rb 2 Te0 4 +3H 2 0. 

Sol m about 10 ptsC H s O (Non is, Am. 

Gh. J. 1901, 26. 322.) 

Rubidium hydrogen tellurate, RbHTe0 4 
+HH 2 0. 

Sol. in about 20 pts. cold H 2 0 SI. more 
sol in hot H 2 0. (Norris, Am: Ch J 1901, 
26. 320.) 


Silver tellurate, 3Ag s O, Te0 3 . 

Sol. in NIIiOH-t-Aq. 

3AgjO, 2TeOs. Insol. m boiling H s O. 
+3H 2 0, Ppt. Unchanged ' by cold H 2 0. 
Gradually decomp, by boding H 2 0. (Hut- 
chins, J Am CEem Soc 1905. 27. 1169 ) 
Ag 2 Te0 4 Decomp, by H 2 0 into 3Ag 2 0, 
TeOs Sol. in NIROH+Aq. 

+2H 2 0. Insol. m hot and cold H 2 0. Sol. 
m NH 4 OH, KCN, Na 2 S 2 0s, HNOs, H 2 S0 4 
1 and HC 2 H 3 0 2 +Aq Decomp, by epne. HNOs 
H 2 S0 4 or acetic acid, (Hutchins, J. Am. 
Chem. Soc. 1905, 27. 1166.) 
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AgjTeOj. Ppt. 

Ag a O, 4Te0 3 Ppt. 

Could npt be obtained. (Hutchins, J 
Am Chem. Soc 1905, 27 . 1168 ) 


Sodium tellurate, Na 2 Te0 4 +2H 2 0. 

Very si. sol. m hot or cold H 2 0 When 
heated to drive off 2II 2 0 becomes insol. m 
H 2 Q, but sol in dil. HNOs+Aq (Berzelius.) 

1 pt. is sol. in about 130 pts. H 2 0 at 18°; 
50 pts. H 2 0 at 100°. 

+4H 2 0. 1 pt is sol. in about 70 pts. H 2 0 
at 18°; 40 pts. H a O at 50°. (Mylius, B. 1901, 
34 . 2209.) 

Na 2 Te 2 0,+4H 2 0 =NaHTe0 4 +lJ£H 2 0. 
Slowly but completely sol m H 2 0. SI sol 
m NaC 2 H 2 O a +Aq Insol in alcohol (Ber- 
zehus.) 

Na 2 0, 4TeOs Insol. in H 2 0, acids, or 
alkalies, except by long boibng with HNO,+ 

q +®H 2 0 (a) Slowly sol. in H 2 0. (8) 

Insol. even in boiling H 2 0 

Na<TeOs+8HsO. Very sol. m H 2 0 but 
with decomp (Mykus ) 


Thallous tellurate, Tl 2 T e 0 4 . 

SI. sol m HjO (Dennis, J Am Chem 
Soo 1898, 18. 975.) 


Thorium tellurate. 

Ppt. Insol, m oxcess of thorium salts +Aq 

Uranium tellurate, U 2 (Te 40 ) 5 (?). 

Ppt Insol in H 2 0 or U0 2 (N0 3 ) 2 +Aq. 


Yttrium tellurate. 

Ppt Insol. in H a <^ or Yt salts -1-Aq 

Zinc tellurate, ZnjTeOj. 1 

Insol. in H 2 0. 

Sol. m HNOa, HC1, H 2 S0 4 and acetic acid. 
(Hutchins, J, Am Chem Soe 1905, 27 . 1181 ) 

Zirconium tellurate. 

Ppt (Berzelius.) 


Tellurium, Te 

Insol m H 2 0 or HCl+Aq SI. sol i 

cone. HiSO.i, bi# separates out on cooling. 
Sol. in boiling cone H 2 S0 4 . Easily oxidised 
by HNO a or aqua regia. Sol. in boiling very 
cone. KOH+Aq, separating out agam on 
cooling. 

Not attacked by boding cone HNOs+Aq, 
according to Hartung-Schwartzkoff (Ann. 
Mm. (4) 19. 345). 

Sol. m warm cone KCN+Aq 

Insol. in liquid NHj. (Franklin, Am. Ch 


J. 1 


! 0 .) 


100 pts. methylene iodide dissolve 0,1 pt- 
Te at 12° (Retgers, Z anorg 3. 343.) 

Y com oleic acid dissolves 0.0014 g. Te 
in 6 days (Gates, J uhys Ch. 1911, 16, 
143 ) * 

A colloidal solution of Te in H 2 0 can be 
obtained It exists in two modifications, 
a brown and a .blue-gray. Both can be 
diluted with H 2 0 or concentrated by boiling 
without decomp They are, however, de- 
comp. by electrolytes, especially NH 4 C1. 
(Gutbier, Z. anorg. 1902, 32. 53.) „ 

Tellurium dibromide, TeBr a . 

Decomp on air or by H 2 0 (Rose, Pogg, 
21 443 ) 

Cone tartaric acid dissolves partly with- 
out decomp. (Brauner, M 1891, 12. 34 ) 

Tellurium teirabromide, TeBr 4 . 

Sol in a little, but decomp by much H 2 0 
Completely sol. m tartaric acid+Aq (1.1). 
(Braunei, M. 1891, 12. 34.) 

Tellurium hydrogen 'bromide, TeBr 4 , HBr+ 
6H a O. 

Fumes in the air Deliquescent. Stable 
m an atmos. of IlBr (Metzner, C. R. 1897, 
124 . 1951.) 

Tellurium dichloride, TeCl 2 
Decomp on air, or by H s O or HCl+Aq. 
(Rose, Pogg. 21 . 443 ) 

Tellurium ieirachloride, TeCk. 

Extiemely deliquescent. Decomp, by 
cold H a O, with separation of o^chlonde and 
tellurous acid Sol m hot H a O with decomp, 
Sol. in dil. HC1 +Aq without decomp. (R ose, 
Pogg. 21 . 443 ) 

Insol. m sulphur chlonde and m CS 2 . 
(Lenhei, J. Am. Chem. Soc 1902, 24. 188.) 

Tellurium hydrogen chloride, TeCl 4 , HC1+ 
6H 2 0. 

Easily decorop. (Metzner, C R. 1897, 
126 . 24.) 

Tellurium chloride with MCI, 

See Chlorotellurate, M. 

Tellurium ieirachloride ammonia, 

TeCl 4 , 3NH S . 

Decomp, by H 2 0. (Metzner, C. R. 1897, 
124 . 33.) 

TeCl 4 , 4NR,. Not deliquescent Decomp 
by H 2 0. (Espenschied, J. pr. 80. 480.) 

Tellurium ieirachloride sulphur irfoxide, 
TeCl 4 , SO,. 

Ppt. ((Prandtl, Z. anorg. 1909, 62. 247.' 
TeCl 4 ,2S0 2 . Decomp by moisture. Oi 
l heating at 120°, it gives TeCl 4 ,S0 3 . (Prandtl 
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Tellurium feirafluoride, TeF 4 . . 

(Metzner, C R. 1897, 125. 25.) 

+H a O '(HSgbom, Bull. Soe. (2) 35 . 60.) 


Tellurium /i&rafluoride, TeF«. 

Decomp, by H s O slowly but completely. 
(Prideaux, Chem Soe 1900, 39. 322 ) 

Tellurium zirconium fluoride, 

See Fluozirconate, tellurium. 


I Tellurium /rioxide, TeOj. 

Insol. in cold or hot H 2 0, cold HCl+Aq, or 
cold or hot HN0 3 +Aq Insol. in moderately 
I cone KOH+Aq, but, when the KOH+Aq 
is very cone., is sol if boiling 


Tellurium diodlde, Tel 2 . 

Insol. in HsO. (Rose, Pogg. 21 . 443 ) 

Tellurium icimiodide, TeL. 

Insol in cold, decomp by hot HsO or 
alcohol. Sol in HI, but only boI. in. MI+ Aq. 
(Berzelius.) 

Data oil solubility of Tel< in HI+I+Aq 
are given by Menke (2. anorg. 1912, 77. 283.) 

Tellurium hydrogen iodide, TeL. HI+ 
8H a O, and +9H 2 0. 

Deliquescent. (Metzner, A. oh. 1898, (7) 
15 . 203 ) 


Tellurium oxide, 2TeO a , TeO,. 

"Tellurium tellurate.” 

(Metzner, A. ch. 1808, (7) 15. 203.) 

Tellurium oxybromide. 

Insol. m HsO. (Ditte, A ch. (5) 10, 82 ) 

Tellurium oxybromide sulphur inoxide, 
TeOBra, 2SO„ 

Deliquescent. (Prandtl, Z. anorg, 1909, 
62.247) 

Tellurium oxychloride, TeOClj. 

Insol. in HsO. (Ditto.) 


Tellurium nitride, 

Two forms. 

a. Stable at ord. temp. 

b. Unstable at ord. temp. 

(Franz Fischer, B. 1910, 43. 1472 ) 

TeN. Not attacked by HaO or dil. acetic 
acid. " 

Insol. in liquid NHa. Decomp, by KOH+ 
Aq. (Metzner, A. ch. 1898, (7) 15 . 203 ) 


Tellurium oxyfluorlde, TeF 4 , Te0 3 +2B 2 0 
Sol in HaO containing HNO, Decomp, 
by HaO. 

2TeF t , 3TeOa+6H a O Decomp by HaO. 
(Metzner, C. R 1897, 125. 25.) 


Tellurium sulphide, TeS. 

Insol. in CSai very unstable. (Snelling, 
J Am. Chem. Soc. 1912, 34. 802.) 


Tellurium monoxide, TeO. 

SI. sol. in cold dil HC1 or H 2 S0 4 +Aq. 
Easily oxidised by HNOs+Aq or aqua regia. 
Decomp, immediately by boiling cone. HC1+ 
Aq. Slowly decomp. by KOH+Aq (Divers 
and Shimosd, Chem. Soc. 35. 563.) 


| Tellurium disulphide, TeSa. 

Insol. in H a O or dil. acids. Sol. m alkali 
hydrates or sulphides 4^Aq 
CSa dissolves out S, so that the substance 
ic probably a mixture (Becker, A. 180. 257.) 


Tellurium dioxide, Te0 2 . 

Very si sol in H 2 0. Si. attacked by acids. 
SI. sol. in NH 4 OH or alkali carbonates +Aq 
Easily sol in NaOH or KOH+Aq. Not sol. 
in less than 150,000 pts. H»0 Easily sol. 
in warm dil. HNOs+Aq. Sol. m warm 
I+SOj+Aq. (Klein and Morel, Bull. Soe. 
(2) 43. 203 ) 

20% H 2 S0 4 +Aq, dissolves on warming 
about 0,7%; 30% H 2 S0 4 +Aq, about 0.86%; 
60% HjSOi+Aq, about 4.4%. 

These solutions are supersat. and, TeOa 
separates from the more dil. acids on stand- 
ing. (Brauner, M, 1891, 12. 34.) 

Mm. Tellurite, 


Tellurium dioxide hydrohromic acid, TeOa, 
3HBr. 

(Ditte, C R. 83. 336.) 


Tellurium insulphlde, TeS,. 

Insol m H s O. Sol in K 2 S+Aq. 
Tellurium sulphoxide, TeSO,. 

Decomp. by H 2 0. Sol in H a S0 4 . (Weber, 
J. pr. (2) 25. 218 ) 

Is tellurium sulphite. (Divers, Chem. 
Soc. 49 . 583.) 

Tellurous acid, H 2 TeO a . 

Appreciably sol. in H 2 0 and acids. Sol. 
in alkali hydrates or carbonates +Aq. 

Tellurites. 

The neutral and acid teEurites of the alkali 
metals are sol. m H 2 0. Ba, Sr, Ca, and 
Mg tellurites are si sol , and the other salts 
insol. in H 2 0. Most tellurites are sol. m 
HCl+Aq 
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Aluminum tellurite. 

Ppt. Insol. in A1 salts +Aq. (Berzelius) 

Ammonium tellurite, (NH 4 )HTeO a , H 2 TeO«+ 
3>/ 2 H 2 0. 

Sol. in II 2 0, from which it is precipitated 
by NHhCl-t-Aq or alcohol (Berzelius ) 

Barium tellurite, BaTeOa. 

SI. sol. in HaO when prepared in the moist 
way. (Berzelius.) 

BaO, 4Te0 2 

Cadmium tellurite. 

k Ppt. Sol in HN0 3 ,and HCl+Aq, (Oppen- 

Calclum tellurite, CaTeOa. 

SI. sol m cold, more sol. in hot H 2 0. 
(Berzelius,) 

CaO, 4TeO s . 

Chromium tellurite. 

Ppt Sol. in excess of chromic salts +Aq. 
Cobaltous tellurite. 

Ppt. 


Mercuric tellurite. 

Ppt 

Nickel tellurite. 

Ppt. * 

Potassium tellurite, K 2 TeO a . 

Not deliquescent. Slowly sol. m cold, 
more quickly in boiling H a O. (Berzelius.) 

KjO, 2TeO a . Completely sol. m boiling 
HjO, from which K 2 0,4Te0 2 crystallises. (B.) 

K 2 0,4Te0 2 +4H a 0. Decomp, by cold EfcO 
into K 2 0, Te0 2 , and K 2 0, 2Te0 2 , which 
dissolve, and H 2 TeO a , which is insol (B.) 

Potassium featellurite, K 2 0, 6Te0 a +2I? 2 0. 

Not decomp by, but si. sol mH 2 0. (Klein 
and Morel, C R. 100 . 1140.) 

Silver tellurite, Ag a TeOa. 

Ppt. Sol. m NHaOH+Aq (Berzelius ) 
The freshly pptd. salt is insol. in H 2 0 ; sol. 
m HNOa, H 2 S0 4 , acetic and tartaric acid; 
decomp, by HC1. (Lenher, J. Am. Chem 
Soc 1913, 35 . 727.) 

AgHTeO,. Insol in H 2 0. Sol. in HNO s 
+Aq. (Rose, Pogg. 18 . 60 ) 


Cupric tellurite. 

Insol m H a O (Berzehus.) 

Gluclnum tellurite. 

Insol. in H a O. 

Indium tellurite, In 2 (TeOa, 2In(OH) t . 
Ppt. (Renz, Dissert. 1902.) 

Ferrous tellurite. 

Ppt. 


Sodium tellurite, Na 2 TeOj. 
Slowly sol m cold, : 


"A 


fa 2 0, 4Te0 2 +5H 2 0. As above. «(B.) 


Strontium tellurite, SrTeOa. 

Resembles Ba salt. 

SrH 2 Te,Oio. Very si. sol. m H 2 0, more 
easily in HNOa+Aq. 


Ferric tellurite. 

Ppt. > 

Lead tellurite, PbTeOa. 

Ppt. Easily sol. in acids. (Berzehus ) 

Lithium tellurite, Li 2 TeOj. 

Sol. in H 2 0. (Berzehus.) 

Li 2 0, 2Te0 2 . Decomp by cold H a 0 into 
Li 2 TeOa and Li 2 0, 4TeO a . (B.) 

Li a O, 4TeO a . Sol m hot, much less m 
cold H a O (B.) 

Magnesium telli&ite, MgTeOa. 

Precipitate. Much more sol. m H 2 0 than 
the Ba, Sr, or Ca salt (Berzelius ) 

Manganous tellurite. 

Ppt. 

Mercurous tellurite. 

Ppt. 


Thorium tellurite. 

Precipitate. Insol. in H 2 0 or Th salts+Aq 

Stannous tellurite. 

Pptd in presence of 60,000 pts H a O. 
(Fischer.) 

Uranium tellurite, U 2 (TeO a ) a . 

Ppt. Insol. m U salts+Aq 
Yttrium tellurite. 

Preoipitate. 

Zinc tellurite, ZnTeOa. 

Ppt. 

Zirconium tellurite. 

Ppt. 

Terbium, Tb. 

Metal has not been isolated. 

Has been decomp, into two or more ele- 
ments by Kriiss (Z. anorg. 4. 27) 
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Terbium chloride, TbCl a +6H a O. 

Sol. in H a O, very hydroscopic; sol in al- 
cohol. (Urbnin, C. B 1905, 146. 128 ) 

Terbium hydroxide. 

Sol in dilute acids Decomposes NH 4 
salts -|-Aq. 

Terbium oxide, T s O a . 

Sol in dil. acids, even after ignition 

Terbium peroxide, TbiO?. 

Sol. in II NO 3 and m hot HC1 (Uibam, 
,C. R. 1907, 146. 127 ) 


Caesium tetrathionate, Cs 2 S 4 0 6 . 

(J. Meyer, B 1907, 40. 1361.) 

Cuprous tetrathionate, Cu 2 S 4 O s . 

Decomp by H 2 0 (Chancel and Diaoon, 
C. R. 1863, 56. 711.) 


Cupric tetrathionate, C11S4O0 
Sol. m H 2 0 

Decomp by long boiling. (Curtius and 
Henkel, J. pr 1888, (2) 37. 148.) 


Lead tetrathionate, PbS 4 06+2H 2 0. 
Sol m II a O 


Tetramine chromium compounds. 

See — • 

Bromotetramine chromium compounds. 
Chlorotetramine chromium compounds. 
Iodotetr amine chro mium compounds. 


Manganous hydrogen tetrathionate, 

MnH a (S 1 O 0 ) !I . 

Deliquescent Very sol. in H a O and al- 
cohol (Cui tius and Henkel, J pr (2) 37. 
148) 


Tetramine cobaltic compounds, 
CofNHi)^. 

See— 

Bromotetramine cobaltic compounds. 
Carbonatotetramine cobaltic compounds. 
Chlorotetramine cobaltic compounds. 
Croceocobaltic compounds. 

Fuscocobaltic compounds. 

Flavocobaltic compounds. 

Iodotetramiae cobaltic compounds. 
Nitratotetramine cobaltic compounds. 
PrasdScobaltic compounds. 

Roseotetramine cobaltic compounds. ’* 
Suiphatotetramine cobaltic compounds. 
See also under octamine cobaltic salts' for 
many tetramine salts as yet unclassified. 

Tetramine cobaltic nitrite with MNO a , 
Co 2 (NH 8 ) 1 (NO a ) 6 , 2MNO a 
See Diamine cobaltic nitrite. 


Tetrathionic acid, H 2 S,Oe. 

Known only in aqueous solution 
Dil solution can be boiled without decomp 
Cone, solution decomp. by boiling 
Addition of H 2 S0 4 or HC1 makes solutio 
more stable. (Fordos and Gdlis, CRlt 
920.) 


Tetrathionates. 

Tetrathionates are all easily sol in H a O, 
but insol. in alcohol 


Nickel tetrathionate ammonia, N^Oe, 6NH a . 

Ppt. Decomp. by H a O. Insol. m alcohol. 
(Ephraim, B. 1913, 46. 3109.) 

Potassium tetrathionate, K 2 S 4 0a. 

Soluble m H 2 0. Insol m alcohol. 
Difficultly sol in H 2 0 (Kessler, Pogg. 
1847, 74. 254 ) 

Rubidium tetrathionate, Rb a SiO e . 

Not hydioscopic (J Meyer, B 1907, 40. 
1356.) 

Sodium tetrathionate, Na 2 S 4 06. 

Sol m H 2 0. Precipitated therefrom by 
a great excess of alcohol. (Kessler, J. pr 96. 
13.) 

+2H 2 0. (Berthelot, A oh. (6) 17. 450.) 

Strontium tetrathionate,' SrS 4 0 6 +6Ha0. 

* Sol. in H a O. (Kessler, Pogg. 74. 255.) 
More sol. in H a O than Ba salt. 

Zinc tetrathionate. 

Sol inH a O. (Fordos and G51is.) 

Zinc hydrogen tetrathionate, ZnH 2 (S 4 06) a . 

Extiemely sol. m H a O and alcohol. (Cur- 
tius and Henkel, J. pi. (2) 37. 147 ) 

Zinc tetrathionate ammonia^ZnSiOs, 3NH a . 
Ppt. (Ephraim, B. 1915, 48. 641.) 


Barium tetrathionate, BaS 4 Oe+2H 2 0. 

Very sol. m H 2 0, but precipitated by addi- 
tion of alcohol 

Cadmium tetrathionate. 

Deliquescent. Solution m H a O gradually 
decomposes. (Kessler, Pogg 74. 249.) 


Thallic acid. 

Potassium thallate. 

Known only in aqueous solution. (Car- 
stanjen, J. pr. 101. 55.) 

Does not exist. (Lepsius, Chem. Ztg. 1890, 
1327 ) 
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Thallium, Tl. 

Not attacked by pine H2O Easily sol in 
dil H 2 SO, or IINOa+Aq. Difficultly sol. 
m HCl+Aq. Absolute alcohol dissolves 
considerable quantity in a short time, also 
methyl alcohol, and acetic ether (Bottger ) 

Not easily attacked by HF+Aq (Kiihl- 
mann.) 

Insol. in liquid NH 3 . (Franklin, Am Ch. 
J. 1898, 20. 830 ) 

Va ccm oleic acid dissolves 0 0424 g Tl m 
6 days (Gates, .T phys. Chem 1911, 16. 143.) 


Thallium arsenide, TIAs. 

Decomp by H2SO4 (Carstanjen.) 
Thallous azoimide, T1N 3 
SI. sol. in H 2 0. 

0.1712 pt. is sol. in 100 pts. H 2 0 at 0°, 
0.1965 pt. is sol. in 100 pts. H a O at 5°; 

0.3 pt is sol. in 100 pts H s O at 16°. 

Insol. m abs. alcohol and ether. 

(Curtius, J. pr. 1898, (2) 68. 284.) 
Thallothallic azoimide, TINa, TIN,. 

Explosive. Decomp by hot H 2 0 and bv 
acids (Dennis, J. Am Chem Soa 1896, 18. 
973.) 


Thallous bromide, TIBr 
Nearly msol m cold, si. sol in boiling 
HaO. (willm, Bull Soc (2) 2. 89 ) 

1 1. HaO dissolves 0.00869 g. mol. TIBr at 
68.5°. (Noyes, Z. phys. Ch. 6. 248.) 

Si sol. m HaO . 0 48 X 10- s g. is dissolved in 
a hter of sat solution at 20°. (Bttttger, Z. 
phys. Ch. 1903, 46. 603.) 

1 1 HaO dissolves 420 mg TIBr at 18°. 
(Kohlrausch, Z. phys, Ch. 1904, 60. 356.) 

238 mg. TIBr are contained in 1 1. sat. 
solution at 0.13°; 289 mg. at 9.37°; 423 mg. 
at 18°; 579 mg. at 25.68 . (Kohlrausch, Z. 
phys. Ch. 1908, 64. 16§.) 

Solubility of TIBr in Tl(NO,)+Aq at 68.5°. 


0.00869 
0 00410 
0 00289 
0 00148 


2 469 
1 164 
0 821 
0 420 


(Noyes, Z. phys Ch. 1890, 6. 248.) 

Insol. m acetone (Naumann, B. 1904. 37. 
4329) ; pyridine (Naumann. B. 1904, 37.4610), 
acetone (Eidmann, C. C. 1899, II. 1014). 


Thallic bromide, TlBr s . 

Deliquescent Easily sol. in HaO and 
alcohol, (Willm.) 

Insol. m methyl acetate (Naumann, B. 
1909, 42. 3790.) 

+H2O Very unstable. Sol in HaO, 


alcohol and ether (Meyer, Z. anorg 1900, 
24. 353 ) 

+4HaO. Very 'sol. m H a O. .(Thomas, 
G R 1902, 134 . 546.) 

Thallothallic bromide, TIBr, TIBr,. 

Decomp. hy H 2 0. (Mover, Z anorg 1900, 
24 . 354 ) 

3TlBr, TIBr,. Decomp. by H,0 into TIBr 
and TIBi 3 


Thallic hydrogen bromide, TlBr a , HBr 
Very sol. in H 2 0. (Thomas, C. R. 1902, 
134 . 546 ) 

Thallic bromide ammonia, TlBr 3 , 3NH,. 

Decomp by H 2 0 • 

Thallium bromochloride, TICIBr. 

Decomp. by H 2 0 (Thomas, C. R. 1901, 
12. 1489 ) 

TICIBr„+4HaO. Ppt 
TlCl 2 Br-|-4HaO Ppt Decomp. by H 2 0 
(Thomas, C. R. 1902, 134 . 546 ) 

TLClaBr, Decomp by H a O, H 2 S0 4 or 
HN0 3 . (Thomas, C. R. 1900, 131 . 894; 
C. R. 1901, 132 . 1489 ) 

TLCIjBr,. Sol in H 2 0. (Thomas, C. R. 
1901, 132 . 82.) 

TICIBra, 3T1C1. Cryst. from HaO con- 
taining HNO,. (Cushmann, Am Ch. J. 
1900, 24 . 222 ) 

TIClj, 3TIBr. Sol inH*0 without decomp. 
(Cushmann ) 

TlBr s , 3T1C1. Decomp. by H2O. (Cush- 
mann ) 

TlBr a , T1C1. Sol. in H 2 0 with decomp. 
(Cushmann.) 

TlCls, 2TlBr, 11C1 Sol m H 2 0. (Meyer, 
Z anorg 1900. 24. 365-360.) 

TIBr,. 2T1C1, TIBr Ppt. Decomp. by 
H a O (Meyer.) 

(T1C1 3 , T1C1), 2 (TIBr 3, TIBr) Ppt. 




T1C1), (TlBr a , TIBr) Ppt. 
comp, by hot HaO (Meyer.) 

Thallium bromofluoride, TlFBr 2 . 


Sol. m abs alcohol (Gewecke, A. 


Thallium bromofluoride ammonia, 
TlFBra, 4NH,. 

Decomp. by moisture. 

Difficultly sol. m abs alcohol, 
A. 1909, 368 . 234.) 


(Gewecke, 


Thallous chloride, TICl. 

Solubility in pts. HaO at t°, according to 
H=Hebberhng; C “Crookes; L=Lamy. 


0° 15° 16° 

604 283.4 377 

H C H 


100° 100° 

about 60 62 6 

L C 



1056 


THALLOUS CHLORIDE 


1 1. H a O dissolves 0.0161 g. mol. T1C1 at 
26°. (Noyes, Z. phys. Ch. 6. 249.) 

3.26X10 2 grams are dissolved in 1 liter ! 
of sat. solution at 20°. (Bbttger, Z. phys. ’ 
Ch. 1903, 46. 003.) ' i 

1 1. H 2 0 at 25° dissolves 0.01606 g. mol. 
T1C1 (Geffoken, Z. phys. Ch. 1904, 49. 296 ) 

Solubility in HjO at t°. 

100 co. sat. solution contain at: 
t° 0° 10° 20° 30° 40° 50° 

g.TICl 0.17 0.24 0 34 0.46 0 60 0.80 

t° 60° 70 80° 90“ 99 3° 

g.TICl 1 02 1 29 1.60 1 97 2.41 

(Berkeley, Trans. Roy. Soo. 1904, 203, A, 

1 1. HaO dissolves 3 040 T1C1 at 18°. 
(Kohlrausch, Z phys. Ch. 1904, 60. 356.) 
2.27 g. are dissolved in 1 1. of sat. solution 
, at 9.54 s , 3 05 g. at 17.7°; 3.97 g. at 25.76°. 
(Kohlrausoh, Z. phys. Ch. 1908, 64. 168.) 

0.01629 mol. is sol. in 1 1. H s O at 25°. 
(Hill, J. Am. Chem. Soc. 1910, 32. 1385.) 

0.01607 g. equiv. is sol. in 1 1. HaO at 25°. 
(Bray and Winnmghoff, J. Am Chem. Soo 
1911, 33. 1005.) 

Much less sol. in HaO containing HC1 or 
HNO s . 


Neaily insol. in NH 4 OH+Aq 
More sol. in KaCOs+Aq than in H a O. 
3.86 g. TIC1 are sol. in 1 1. H 2 0 at 25°. 21.84 g. 
T1C1 are sol. in 1 1. 5N-K 2 C0„+Aq at 25 s . 
(Spencer and Le Pla, C. C. 1908, II. 198.) 


Solubility m KNO s +Aq at 25°. 


Solubility in K 2 S0 4 +Aq at 25°. 

Concentration of KsSOi I Solubility of T1 


0 0 01610 0 1468 0 00316 

0 0283 0.00836 1 000 0 00200 

0 0560 0.00565 

(Noyes, Z. phys. Ch. 6 . 249.) 
Solubility in HCI+Aq. at 26°. 


Solubility in Tl 2 S0 4 +Aq at 25° 


(Noyes, Z. phys. Ch. 1892, 9. 614 ) 
Solubility in HNOs+Aq at 25° 


Solubility of T1C1 m salts+Aq at 25°. 


0 025 0 00872 
0 05 0,00693 
0 2 0 00271 
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Solubility of T1C1 in salts +Aq at 25°.-— 
Continued i 



Concentration, of 

TlCl dissolved 

Salt 

salt g equiv. per 1 

g equiv. per 1 

CdCl 2 

0 025 

0 01040 

0 05 

0 0078 


0 10 

0 00578 


0 20 

0 00425 

CuCl 2 

0 025 

0.00905 

0 05 

0 00614 


0 10 

0.00422 


0,20 

0.00291 

MgCl 2 

0 025 

0 00904 

0 05 

0 00618 


0 10 

0 00413 


0 20 

0 00275 

MnCl 2 

0 025 

0 00898 


0 06 

0 00617 


0 10 

0 00412 


0 20 

0 00286 

KC1 

0.025 

0 00872 


0 05 

0.005D3 


0 1 

0,00399 


0 2 

0.00265 

NaCl 

0 025 

0.00869 


0.05 

0 00592 


0 10 

0.00395 


0 20 

0 00271 

ZnClj 

' 0 026 

0 00899 

0 05 

0 00627 


0 10 

0 00412 


0.20 

0 00281 

TIClOs 

0 025 

0 00897 

TlNO a 

0 02,% 

0 00883 


0.05 

0 00626 


0 10 

0 00423 


(Noyes, Z phys Ch. 1892, 9. 609.) 


Solubility of T1C1 in salts +Aq at 26°. 



Insol. in alcohol. Easily sol in hot 
HgClj+Aq. (Carstanjen.) 


Solubility of T1C1 in HC 2 H 8 0 2 +Aq at 25°. 
(g. eqjriv. per 1.) 


0.000 

0.5134 

1 013 

2 016 
4.180 
8.130 

11 49 
14 31 
16 01 


0 01629 
0 01580 
0.01495 
0.0132 
0.0099 
0 0054 
0.0026 
0 0012 
0 0005 


(Hill, J. Am. Chem. Soc. 1910, 32. 1189.) » 


Insol. in pyridine. (Naumann, B. 1904, 37. 
4610); acetone. (Naumann, B 1904, 37. 
4329) 


Thallic chloride, T1C1,. 

Anhydrous. 

Easily sol. in H 2 0 ancl in most oid. sol- 
vents. 

In contact with moist air, it rapidly be- 
comes hydrated (Thomas, C. R. 1902, 135. 
1053.) 

Difficultly sol. in methyl acetate (Nau- 
ann, B. 1909, 42. 3790.) 

Very sol. m acetone (Renz, B. 1902, 35. 
1110 ) 

Difficultly sol, in acetone. (Naumann, B. 
1904,37. 4328.) 

+H t O. Deliquescent, and very easily sol, 
in H 2 0. (Werther.) * 

Deliquescent, and very easily sol in H 2 0. 
(Werther.) 

+4H 2 0. 86.2 pts. are sol. in 100 pts. H 2 0 
at 17° Sp. gr. of sat aq. solution at 17° = 
1 85. (Thomas, C R. 1902, 135. 1052.) 

Very hydroscopic. (Meyer, Z. anorg. 

1900, 24. 336.) 

Very sol. in alcohol and ether. (Meyer, Z. 


anorg. 1900, 2 
^+ 7 ^ 0 . 


Deliquescent. (Werther,) 


Thallothallic chloride, 3T1C1, T1C1 8 . 

1 pt dissolves in pts. H a O at t°, according 
to C= Crookes, H=Hebberlmg; L=Lamy. 
15° 17° 100° 100° ’ 

380.1 346 52.9 20-25 pts. H s O. 

C H C L 

SI. deoomp. by dissolving. (Limy.) 

Thallic hydrogen chloride, TIClj, HC1+ 
3H a O. 

Very hygroscopic. 

Decomp, by II 2 0. (Meyer, Z. anorg. 1900, 
24. 337.) 


Thallium tungsten chloride, Tl 8 W 8 Cl t . 

Nearly msol. m H 2 0. 

Sol. in a hot mixture of equal pts H 2 0 and 
cone. HC1. 
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THALLIC ZINC CHLORIDE 


SI. sol. m cone HC1. 

Nearly insol. in most organic solvents. 
(Olsson, B 1913, 46. 575.) 


Thallic zinc chloride, 2T1C1,, ZnCl 2 +6H 2 0. 

Can be cryst from H 2 0 (Gewecke, A. 
1909, 366. 224.) 


Thallic chloride ammonia, T1C1 S , 3NHj. 
r Deeomp.by HsO. Sol. mHCl+Aq (Willm.) 


Thallium chlorofluoride, T1FC1„. 

'"Very hydroscopic. 

Decomp, by moist air. 

Easily sol in abs alcohol (Gewecke, A. 
1909, 366. 230.) 

+3H 2 0. Not hydroscopic. 

Decomp, by HsO, alcohol and ether 
(Gewecke.) 


Thallium chlorofluoride ammonia, TlFClj, 
4NH„. 

Deoomp, by H 2 0. 

Difficultly sol. in abB. alcohol and m ether 
(Gewecke, A 1909, 366. 232.) 


Thallium chlorofluoride potassium chloride, 
2T1FC1,, KC1. 

Ppt. (Gewecke, A. 1909, 366. 231.) 

Thallous fluoride, TIE. 

Sol. m 1J4 pts. H 2 0 at 15°, and in much 
less hot H 2 0, Difficultly sol in alcohol. 
(Buchner, W A. B. 62. 2. 644.) 

+J^HjO Deliquescent. (Willm ) 


Thallic fluoride, TIFj. 

Insol. in H a O and cold HCl+Aq (Willm,’) 
Cannot be obtained in pure state (Ge- 
wecke, A. 1909, 366. 218.) 


Solubility of TlOH m H a O at t° 



g equiv. 
IIOH perl 

Sp gr 15°/4° 

0 

1.151 

1 231 

18 5 

1 554 

1 317 

19.5 

1 582 

1 322 

29 

1 803 

1 342 

23 1 

1 861 

1 377 

33 1 

1 967 

1 400 

36 

2 075 

1 417 

40 

2.240 

1 446 

44 5 

2.442 


54 1 

2 949 


59 4 

3 281 


64 6 

3 601 


78 6 

4 673 


90 0 

5 705 


99 2 

6 708 


(Bahr, Z. anorg 1911, 71. 87 ) 


The solubility of T1 2 0 in H 2 0 at these 
temperatures is the same as that of TlOH. 
+H 2 0 (Willm, Bull. Soc (2) 6. 354.) 


Thallic hydroxide, T1 2 0 8 , H s O=T10(OH). 

Insol. in H 2 0. Sol m dil. acids and am- 
monium salts +Aq. Insol in oaustio alkah 
solutions 

Tl(OH) 3 Easily sol. in dil. HC1 or H 2 S0 4 
+Aq. (Carnegie, C. N. 60. 113 ) 

Thallous iodide, Til. 

Very si. sol. in H s O 

1 pt Til is sol m pts. H z O at t°. C=ac- 
cordmg to Crookes; H= according to Hebber- 
ling, L= according to Lamy; W=aocordmg 
to Werther 

35° 16°, 16° 16-17° 19 4° 

20^000 4450 16£00 11^76 14,654 pts. H 2 0, 

20° 23.4° 45° 100° 100° 

1L964 10,482 6407 842 804 pts. H z O. 

W W W C H 


Thallous hydrogen fluoride, T1F, HE. 
Sol. in 1 pt. H 2 0. (Buohner.) 

Thallous tungstyl fluoride, 

See Fluoxy tungstate, thallous. 

Thallous vanadium fluoride. 

See Fluovanadate, thallous. 

Thallous vanadyl fluoride. 

See Fluoxyvanadate, thallous. 

Thallous hydroxide, TlOH. 

Sol. in H 2 0 and alcohol. 


Sol. in 17,000 pts. H 2 0 at 20°. (Long, Z. 
anal. 30. 342.) 

Sat. solution at 20.15° contains 63,6 mg,- 
or 1.92X10 1 g. mol Til per 1 (Bbttger, Z 
phys. Ch. 1903, 46. 603 ) 

1 1. H 2 0 dissolves 56 mg. Til at 18°. 
(Kohlrausch, Z phys, Ch 1904, 60. 356 ) 

36.2 mg are dissolved in 1 1. of sat. solution 
at 9.90°; 56 mg. at 18.1°; 84.7 mg. at 26°. 
(Kohlrausch, Z. phys. Ch. 1908, 64. 168.) 

Solubility m H 2 0 at 25° = 1 76 X 10 4 mol 
per litre. (Spencer, Z. phys Ch. 1912, 80. 
708) 

Not decomp, by dil H 2 S0 4 , HC1, or alkalies 
+Aq. Decomp, by hot dil HNOa+Aq, and 
cold cone HNOa Sol in aqua regia. 

Also less sol in aeetie acid than m H 2 0. 
(Carstanjen.) 



THALLIUM TELLURIDE 


Insol m NH 4 OH+Aq (Werther.) Not 
wholly msol. in NH 4 OH+Aq, and solubility 
is increased, by presence of (NH 4 ) 2 S0 4 01 
NH 4 C1 (Baubigny, C. R 113 544 ) 

Sol m 13,000 pts NH 4 OH+Aq (6)6 or 
2V t % NH 3 ) Sol. in 17,000 pts NII 4 OH+Aq 
(l%% NH 3 ). (Long.) 

Insol m dil KI+Aq (1% KI) (Bau- 
bigny ) 

Much more insol in KI+Aq than m H 2 0; 
1 pt dissolves m 75,000 pts dil. KI+Aq 
(Lamy ) 

Nearly msol. in Na 2 S 2 0 3 +Aq, and abso- 
lutely insol therein in presence of Pb salts' 1 
(Werner, C N. 63. 5l.) 

Sol m 56,336 pts. 86% alcohol at 13° 
(Werther.) Sol. in 18,934 pts. 98% alcohol 
at 19°, (Hebborling.) 

When Til is shaken with alcohol of 78°B 
(1 vol. H 2 0+3 vuls, 98% alcohol) at 22°, and 
let stand with Til for 24 hours, and then 
evaporated to V» vol , there is shown no ppt 
by NH 4 SH+Aq (Baubigny ) 

Sol. in 260,000 pts. 90% alcohol, and 
37,000 pts 50% alcohol at 20°. (Long.) 

Insol in methylene iodide (Retgers, Z 
anorg. 3. 343 ) 

Insol. m acetone. (Naumann, B. 1904, 37. 
4329; Eidmann, C C , 1899, II. 1014.) 


Thallic iodide, T1I S . 
Sol. in alcohol. 
Decomp, slowly in 
anorg 1894. 6. 313 ) 


Thallothallic iodide, T1 S I 4 =5T1I, Til,. 

Sol. in H a O. (Jargensen, J. pr. (2) 6. 82.) 

Thallium nitride. * 

Very unstable. (Franz Fischer, B. 1901, 
43. 1470.) 

ThaUous oxide, Tl s O. 

Deliquescent. Sol. in H 2 0. 


Thallic oxide, Tl 2 Os. 

Insol. m H a O. Not attacked by cold 
HjS 0 4 . Sol. m hot HjS 0 4 . Sol. in cold HG1 
+Aq. 

Insol. m alkalith+Aq. (Werther, J. pr. 
91. 385) 

Black modification. 

Less sol. m dil. acids than the brown 
modification. Solution is accompanied by 
a slight reduction to thallous salt. 

More sol. m 10% HC1 than in 10% HJ30 4 
or HN0 3 . 

More sol. in oono. than m dil. acids. (Rabe, 
Z. anorg 1906, 48. 431.) 


Easily sol. in dil^ mineral acids on warm- 
ing, with slight reduction to thallous salt. 

More sol. in cone, acid # (Rabe.) 

Thallium dioxide, T10 2 . 

Insol. in H 2 0 (Pxcorni, Gazz. eh. it. 17. 
450.) 

Thallic oxide ammonia, T1 2 0», 6NH a . 

Deeomp. by much H 2 0. Insol. m alcohol. 
(Garstanjen ) * 

Thallic oxyfluoride, TIOF. 

Insol. m HjO. Slowly decomp by boilmg 
with H 2 0. 

Sol m mmeral acids. Almost msol. m HF. 
(Gewecke, A. 1909, 366. 226.) 

Thallium phosphide (?). 

Ppt. (Croolces ) 

Thallous selenide, Tl 2 Se. 

Insol. in H 2 0. Scarcely attacked by cold 
dil. HjSOi+Aq, but dissolves when heated. 
(Carstanjen ) 

Thallothallic selenide. 

Not attacked by cold cone, or boiling chi. 
H 2 S0 4 +Aq Cone. HjS 0 4 decomposes. (Car- 
stanjen ) 

Thallous sulphide, T1 2 S. 

Insol. in H 2 0, (NH 4 ) 2 S+Aq, NH 4 OS+Aq, 
KCN+Aq, and m alkali carbonates, and 
hydrates +Aq. Difficultly sol. in a solution 
of oxahe acid or acetio acid. (Crookes.) 
Easily sol m HNO a , and HijS0 4 +Aq. Diffi- 
cultly sol. in HCl+Aq. (Willm.) 

SI. sol. in H s O. 

0 21X10- 1 g. is dissolved m 1 1. sat. solu- 
tion at 20°. (Bettger, Z. phys. Ch. 1903, 46. 
603.) 

’ Insol. in acetone. (Naumann, B 1904, 37. 
4329.) 

Thallic sulphide, T1 2 S 3 . 

Insol. in HjO Insol. in cold, sol. m warm 
dil. II 2 S0 4 +Aq without separation of S. 
Sol. m other dilute acids with separation of S. 
(Carstanjen.) 

1 Thallium pentasulphide, T1 2 S £ . 

Ppt. (Hofmann, B. 1903, 36. 3092.) 
Thallothallic sulphide, 6T1 2 S, 3T1 2 S 3 . 

Very slowly decomp, by oold dil. HjS0 4 + 

r W, T1 jS 3 . (Carstanjen.) 

TlaS, 2T1 2 S 3i Decomp, by dil. acids. 
4 (Schneider, J. pr. (2) 10. 65.) 

i Thallium telluride, Tl 2 Te. 

’ (Fabre, C. R. 106. 673.) 



1060 


THIOANTIMONIC ACID 


Thio- 

For -compounds with prefix thio-, see also 
under sulpho-. 

Thioantimonic acid. 

See Sulphantimonic acid. 


Cadmium thiophosphamate, CdPNH 2 0 2 S. 

Sol m dil. acids, and NH 4 OH+Aq. (G. 
and H ) 

Lead — , PbPNH 2 0 2 S. 

Ppt. Sol. m dil. HNOs+Aq (Gladstone 
and Holmes, Chem. Soo. (2) 3. 1.) 


T.hioarsenic acid. 

See Sulpharsenic acid. 

'Thiomolybdic acid. 

See Sulphomolybdic acid. 

Thionamic acid, NH a S0 2 =NH 2 SO(OH). 
Very deliquescent, and sol m H s O. 

H 2 0 solution decomp gradually. (Rose, 
Pogg. 33. 275; 42. 425.) 

Ammonium thionamate, NH 2 SO(ONH 4 ). 

Deliquescent. Sol. in HaO; easily decomp, 
when m solution. (Rose.) 

Very sol. in alcohol with decomp. SI. sol. 
in dry ether. (Divers and Ogawa, 0 C. 1900, 
I. 1259.) 

Dithionic acid. 

See Dithionic acid. 

TVithionic acid. 

See Trithionic acid. 


Thiophosphodiamic acid, H 2 FN 2 H 4 OS. 

Known only in solution, which soon de- 
composes. (G. and H.) 


'Cadmium thiophosphodiamate, 
Cd(PN 2 H 4 OS) 2 . 

Insol in HsO; sol. in dil. acids, and NI^OH 
'+Aq. (G. and H ) 

Cupric , Cu(PN 2 H 4 OS)a. 

Insol. m HsO, dil. HG1, or NH 4 OH+Aq. 
Sol. m KCN + Aq. (Gladstone and Holmes, 
Chem Soc. (2) 3. 1.) ' 


Lead , Pb(PN 2 H 4 OS) a . 

Insol. m HsO Sol. in dil, HNOs+Aq. 

Nickel , Ni(PNsH 4 OS) 2 . 

Sol. in dil. acids, and NH 4 OH + Aq. (Glad- 
stone and Holmes, Chem. Soc. (2) 3. 1.) 

Zmc , Zn(PNsH 4 OS)s. 

Ppt. Sol. m dil. aoids, andlNH 4 OH+Aq. 
(Gladstone and Holmes ) 


Te/rathionic acid. 

See Tetrathionic acid. 

Peniathionic acid. 

See Pentathionic acid. 

Thionyl bromide, SOBr 2 . 

Unstable. 

Decomp, by H a O. (Besson, C R. 1896, 
122. 322.) 

Thionyl bromochloride, SOCIBr. 

Decomp, slowly in the cold, rapidly at 116°. 
Deecmp. by H a O. (Besson C. R. 1896, 
122. 321.) 

Thionyl chloride, SOCls. 

Sol. in CHCls, and C e H e . (Oddo, Gazz. ch. 
it. 1899, 29. (2) 318.) 

Thionyl fluoride, SOFj. 

Decomp, by H s O. 

Sol, in AsClj, C,Hj. ether and oil of turpen- 
tine. (Moissan, C. R. 1900, 130. 1439.) 


Thiophosphonitnle, PSN. 

Not decomp, by cold HsO . Slowly decomp, 
by boiling H 2 0 Easily decomp, by boiling 
dil HC1. (Stock, B. 1906, 39. 1974.) 


Thiophosphoric acid, H 3 PS0 8 =PS(0H) 8 . 
Known only m its salts. 

Ammonium magnesium thiophosphate, 
NH 4 MgPSO s +9HsO 

SI sol. m cold HsO. (Kubierschky, J. pr. 
(2)81.100) 


Barium , Ba 3 (PS08) 2 . 

Insol. in HsO. (Wurtz, A oh. (3) 20. 473.) 

Cobalt . 

Insol. in HsO, but partially decomp when 
boiled therewith. (Wurtz.) 

Cupric . 

Insol. in HsO ; very easily decomp. (Wurtz.) 

Ferric — . 

Insol. in H s O. (Wurtz.) 


Thiophosphamic acid,' HsPNHsOsS (?). 

Known only in its salts. (Gladstone and 
Holmes, Chem Soo. (2) 3. 1 ) 


Magnesium , Mg s (PSO 8 ) 2 +20H8O. 

SJ. sol. m cold HsO. (Kubierschky, J pr. 
(2) 31. 99.) 



THIOPHOSPHORYL CHLORIDE 


1061 


Nickel thiophosphate. 

Insol. in H a O, but deoomp. when boiled 
therewith, {Wurtz.) 

Potassium — > — , K s PS0 8 . 

Very sol. in HaO. Known only in aqueous 
solution. (Wurtz.) 

Sodium , Na s PS0a+12H 2 0. 

Easily sol. m boiling H a O. Cryat. out on 
cooling. (W ui'tz, A. oh. (3) 20. 472.) 

Insol. m alcohol. 

Strontium . 

Insol m HaO. (Wurtz.) 

Dithiome/aphosphoric acid. 

Ammonium dithiomeiaphosphate, 

NH 4 PS 2 0 

Deoomp. by H2O. (Stock, B. 1906, 89. 
1990.) 


Barium irithioorttophosphate, Ba 8 (PS 8 0) 2 + 
20H a O. , 

Decomp, by HaO and dil. acids. 

Sol. in cono. HNO s »witli oxidation of 
the sulphur to IRSOi. (Ephraim, B. 1910, 

Magnesium , Mg 8 (PSaO) 2 +20H 2 O. 

Decomp, by HjO and dil aoids, (Ephraim. 

Thiophosphorous acid. 

Ammonium thiophosphite (?), (NrL) t P a S a 0i 
+3H 2 0. 

Sol. in HjO. (Lemoine, C. R. 98. 45.) 
+6HjO. 

Sodium thiophosphite (?), Na 1 P 2 S 2 0 5 4-5H 2 0 
=PaOj, 2Na 2 S+6H s O. 

Sol m HaO. (Lemoine. C R. 98. 45.) 
Na,P 2 S 2 0 i +4H 2 0=P 2 0 a , 3Na 2 0, 2H 2 S+ 
2HaO. Sol m HaO. (Lemoine, l.e) 


Monothiooritophosphoric acid. 

Afowoammonium monotiuoorthoph.oapha.te, 
0:P(SNH 4 )(0H) 2 . 

Sol. in H s O. 

Insol m alcohol. (Stock, B. 1906, 39. 1990. 

Tn'ammonium monotidoorthophospbate, 

SNH, PO (ONH 4 ) 2 
(Stock.) 

Eithioori/iophosphoric acid. 

Ammonium ciithiophosphate, (NH 4 ) 8 PS 2 0 2 + 
2H 2 0. 

SI. efflorescent. Sol, in H2O. (Kubier- 
schky, J. pr. (2) 81. 93.) 

Ammonium magnesiuffl ■, NH 4 MgPS 2 0 2 

+6H a O 

SI sol. in cold, HaO. (Kubierschky.) 

Barium , Ba 8 (PS 2 0 2 ) 2 +8H a 0. 

Precipitate. (Kubierschky, J. pr. (2) 31. 
103.) 

+I8H2O. As the tnthio compound. 
(Ephraim, B. 1910, 43. 287.) 


Thiophosphoryl inamide, PS(NH a ) 3 
Rapidly deoomp. by HaO. Scarcely sol. 
m aloohol, ether, or CSa. (Ghevrier, C. R. 66. 
748.) 

Afetothiophosphoryl bromide, PSaBr. 

Deoomp. by HaO. Insol. in ether. (Mich- 
aelis, A. 164. 9.) 

On! to thiophosphoryl bromide, PSBr s 
Slowly decomp by cold, rapidly by Iftt H 2 0 
but volatile with only partial decomp. with, 
steam Easily sol. m ether, CSa, PC1 8 , PBr 8 . 
Deoomp. by cold aloohol. Forms hydrate 
PSBrj+HaO. (Miohaelis, A. 164. 9.) 

Pyrothiophosphoryl bromide, P 2 SjBr 4 . 

Deoomp. by H s O and alcohol. Sol. in CSa 
and ether. (Michaelifl.) 

Thiophosphoryl phosphorus bromide, 
Decomp, by H 2 0 mto PSBr s . (Miohaelis.) 
Thiophosphoryl dibromochloride, PSCIBra. 
Decomp by H a O and alkalies. 

Fumes m the air. (Besson, C. R. 1896, 
122. 1059) 


Calcium . ! 

Very easily decomposed. (Kubierschky.) 

Sodium , NaaPSaOa+llHaO. 

Very sol. in HaO. (Kubierschky, J. pr. 
(2) 31. 93.) 

Vrithioorf/iophosphoric acid. 

Amm onium Znthioorf/wphosphate, 
(NH 4 ) 8 PS 8 0+HaO. 

(Stock, B. 1906, 39. 1985.) 


Thiophosphoryl bromochchlorlde, PSCl 2 Br. 

Decomp, by HaO and alkalies Reacts 
violently with HN0 8 . (Besson, C R. 1896, 
120. 1058.) 


Thiophosphoryl chloride, PSC1 8 . 

Very slowly decomp, by H s O, and may 
be distilled with steam without muoh decomp. 
Decomp, by alcohol. Miscible with CSa. 
(Baudrimont, J. pr. 87. 301.) 

Sol. m CCL and OH,. (Oddo, Gazz. oh. 
it. 1899, 29. (2) 318.) 



1062 


THIOPHOSPHORYL CHLORIDE 


Thiophosphoryl pcntachloride, PS 2 C1 6 (?). 

Deoomp. by H»0. Spl. in alkalies with 
residue of'S. Attacked violently by HN0 3 , 
alcohol, ether, oil /if turpentine. Miscible 
with CS 2 . (Gladstone, Chem. Soc 3. 6.) 

Thiophosphoryl fluoride, PSF„ 

Slowly sol. m H 2 0 with decomp. SI. sol. 
in ether. 

Insol. in H 2 S0 4) CS % or benzene. (Thorpe 
and Rodger, Chem. Soc. B6. 306.) 

* More sol. m ItOH or NaOH+Aq than in 
H a 0. 

Thiophosphoryl iodide, P 2 SI 2 . 

Very sol. in CS 2 Unstable when heated. 
Fumes m the air. (Besson, C. R 1896, 122. 
1201 .) 


Thiosulphtiric ( formerly Hyposulphur- 
ous) acid, H 2 S 3 0 3 . 

Known only in aqueous solution, which is 
extremely unstable, and decomposes very 
quickly after its formation. The time before 
decomposition is exactly proportional to the 
ratio of the weight of H 2 0 to the weight of 
H2S2O3 present; 1. e., if one solution contains 
twice as much H 2 0 for a given amt. of H 2 S 2 0« 
as a second solution, the first solution will 
decompose in twice the length of time The 
length of time is about 20 secs, at 10°, and 
2 secs, at 60° for cone, solutions, to 120 secs, 
at 10° and 12 secs at 50° for very dilute solu- 
tions. *lSee Landolt (B. 16. 2958) for further 
figures; also Winkelmann (B. 18. 406). 

Thiosulphates. 

The thiosulphates of the alkalies and of 
Ca and Sr are easily sol. m H 2 0; Ba and Sr 
salts are si. sol. and the other salts insol. The 
salts of the metals dissolve in alkali thiosul- 
phates + Aq. All are insol. m alcohol. 

Double Salts of Thiosulphunc acid It is 
impossible to determine whether substances 
of this class aie true chem individuals. Many 
described by Svensson and others are doubt- 
less isomorphic mixtures, whose comp de- 
pends on the temp, and cone of the solution 
m which ppfcd. (Rosenheim, Z anorg 1900, 
25. 72.) 

Ammonium thiosulphate, (NH 4 ) 2 S 2 0 3 . 

Very deliquescent. Very sol. in H 2 0 

Not deliquescent. (Fock and Kluss, B 
1889, 22. 3099.) 

Qrystallises with VsH 2 0. (Rammelsberg, 
Pogg 66. 298.) Anhydrous. (Arppe, A 96. 

Insol in alcohol. (Arppe ) 

Sol. in acetone. (Eidinann, C. C. 1899, 
II. 1014 ) 

Difficultly sol. in acetone. (Naumann, B. 
1904, 37. 4328.) 


Amm onium cadmium thiosulphate, 

3(NH 4 ) 2 S 2 O s , CdS 2 0 8 +3H 2 0 
Can be reciyst. from warm H a O (Fock 
and Kltiss, B 23. 1758.) 

+H 2 0 (F. and K.) 

(NH 4 ) 2 S 2 0„, CdS 2 0 8 (F. and IC ) 


Ammonium cuprous thiosulphate, 

(NH 4 ) 2 S 2 0 3 , Cu 2 S 2 0 3 +2H 2 0 
Less sol in H 2 0 than 2(NH 4 ) 2 S 2 0 3 , 
Cu 2 S 2 0 3 +1)4H 2 0. (Rosenheim and Stem- 
liauser, Z. anorg. 1900, 25. 91 ) 

2(NH 4 ) 2 S 2 0 3 , Cu ? S 2 0 3 +l^H a 0. Very 
sol. in R 2 0. Insol. in alcohol. (Rosenheim 
and Steinhiiuser ) 


Ammonium cuprous thiosulphate cuprous 
iodide, 7(NH 4 ) 2 S 2 0s, Cu 2 S 2 0„, 8C11I+ 
4H 2 0. 

Insol. in H 2 0. (Brun, C. R 1892, 114. 668.) 
Could not be obtamed (Rosenheim and 
Steinhiiuser, Z anoig 1900, 25. 107 ) 


Ammonium cuprous sodium thiosulphate 
ammonia, 3Cu 2 S 2 0 3 , 4Na 2 S 2 0 3 , 
(NH 4 ) 2 S 2 0 3 , 6 NHs. 

Ppt When dry is fairly stable in the air. 
Partially deoomp. by H 2 0. 

Sol. in dil H 2 S0 4 or acetic acid. (Shinn, 
J Am. Chem Soc. 1904, 26. 948 ) 

Ammonium lead thiosulphate, 2(NH 4 ) 2 S 2 0 3 , 
PbS 2 0 3 +3H 2 0. 

Easily and completely sol. in cold H a O, but 
deposits PbS 2 0 3 by standing or warming. 
(Rammelsberg, Pogg 56. 312.) 

Ammonium magnesium thiosulphate, 
f NH 4 ) 2 Mg(S 2 0 3 ) 2 + 6H 2 0 . 

Veiy deliquescent, and sol. in H 2 0. (Kess- 

^ Not deliquescent. (Fock and Kltiss, B. 
23. 540.) 

Ammonium mercuric thiosulphate, 
4(NH 4 ) 2 S 2 0„, HgS 2 0 3 +2H 2 0. 

Sol in H 2 0, from which it is precipitated 
by alcohol. Extremely easily deoomp (Ram- 
melsberg, Pogg. 56. 318 ) 

Ammonium potassium thiosulphate, 
NH 4 KS 2 0 3 . r 

Sol in H 2 0 (Fock and Kltiss, B. 23. 536.) 

Amm onium silver thiosulphate, 2(NH 4 ) 2 S 2 0 3 , 
Ag 2 S 2 0 3 +rH 2 0. 

Easily sol. mFiO, Somewhat sol. in alco- 
hol (Herschel, Edinb. Phil. J. 1. 398.) 

(NH 4 ) 2 S 2 0 3| Ag 2 S 2 0 3 +a:H 2 0 Nearly in- 
sol. m H 2 0; sol, m NH 4 OH+Aq, from which 
it is repptd. by an acid (Herschel.) 



THIOSULPHATE, BISMUTH POTASSIUM 


Ammonium zinc thiosulphate, 

(NIL) 2 S 2 0a, ZnSjOs+HaO. 

Very sol An H 2 0. (Rosenheim and David- 
sohn, Z anorg. 1904, 41. 238 ) 

Ammonium thiosulphate ammonium cuprous 
bromide, CuBr, NH 4 Br, 4(NH 4 )aS 2 O a . 
Sol in HaO (Rosenheim, Z anorg. 1900, 
25. 107.) 

The double salts of ammonium thiosul- 
phate with silver and copper haloids are true 
chemical compounds and may be recryst. 
from HjO without deoomp. (Rosenheim, Z. 
anorg. 1900, 26. 100.) 

Amm onium thiosulphate ammonium silver 
bromide, AgBr, NH 4 Br, 4(NH 4 )aS 2 O a . 
Sol in HaO. (Rosenheim ) 


Ammonium thiosulphate ammonium cuprous 
chloride, CuCl, NH 4 C1, 4(NH 4 )aS s O,. 
Sol. in HaO and in NH 4 0H+Aq. (Rosen- 
heim.) 


Ammonium thiosulphate ammonium silver 
chloride, AgCl, NH 4 C1, 4(NH 4 ) a SaO a . 
Sol. in oold HaO and NH 4 OH+Aq. 
Decomp by boihng with HaO and by dll. 
acids (Rosenheim ) 


Ammonium thiosulphate ammonium cuprous 
cyanide. 

Composition not constant (Rosenheim.) 


Ammonium thiosulphate ammonium silver 
cyanide. 

Composition not constant (Rosenheim ) 


Amm onium thiosulphate ammonium cuprous 
iodide, Cul, NH?I, 4(NH 4 )aSaO a . 

Sol m HaO. (Rosenheim.) . 


A mm onium thiosulphate ammonium cuprous 
iodide, 4(NH 4 )aS 8 O a , NH 4 I, Cul. 

Very sol. m H a O Decomp, by boiling. 

(Brun, C R 1892, 114. 668.) 

Amm onium thiosulphate ammonium silver 
iodide, Agl, NHd, 4(NH 4 )aS 2 O a . 

Sol. m H s O (Rosenheim.) 

e 

Ammonium thiosulphate ammonium cuprous 
sulphocyanide, CuSCN, NHaSCN, 
4(NH 4 ) 2 8 2 O a . 

Sol. in H 2 0 (Rosenheim.) 


Ammonium thiosulphate cuprous iodide, 
(NHJaSiOa, 2CuI+HaO. 

Insol in HaO. "(Brun, C. R. .1892, 114. 

668 .) 

Could not be obtained (Rosenheim and 
Steinhiuiser ) 


Barium thiosulphate, BaS 2 0 a +H 2 0. 

SI. sol. m HaO. (Rose, Pogg. 21. 437.) 
Insol m alcohol. 

1 pt cannot be dissolved in 2000 pts. H 2 0. 
Sol. in dil HCl+Aq without decomposition. 
(Herschel, 1819.) 

Pptd from BaSaOa+Aq by dil. alcohol. 
(Sobrero and Selim, A. ch. (3) 28. 211.) 

Insol in acetone (Naunmnn, B. 1904,457. 
4329) 


Barium bismuth thiosulphate, Ba a [Bi(S s Oj) a ]a. 

Sol. m H 2 0 with decomp. (Hauser, Z. 
anorg. 1903, 35. 9 ) 


Barium cadmium thiosulphate, 2BaS 2 O a , 

CdS 2 O a +8HaO. 

SI. sol lh HaO. (Fock and Kliiss, B. 23. 
17 3BaS a O a , CdS 2 O a +8HaO. SI. sol. in HaO. 


Barium cuprous thiosulphate. 

Easily sol. in hot, difficultly sol. in cold 
HaO (Cohen, Chem. Soc. 61. 38 ) 

2BaSaO a , CuaSaO a -f-7H 2 0 Nearly insol. 
in H 2 0 (vortmnnn, M 9. 165 ) 


Barium gold thiosulphate. *** 

SI. sol. in HaO. Insol in alcohol. (Fordos 
and G61is.) 


Barium lead thiosulphate. 

Difficultly sol m HaO. (Rammelsberg, 
Pogg. 66. 313 ) 

Barium thiosulphate chloride, BaS 2 O a , 

BaCl,+2HaO. 

Sol in H a O. (Fock and Kliiss, B 23. 3001.) 
Bismuth csesium thiosulphate, Cs a Bi(S 2 O a ) a . 
Sol. in HaO. 

Triad m alcohol. (Hauser, Z. anorg. 1903, 

36. 8) 

Bismuth potassium thiosulphate, K a Bi(SaO a ) a 
+)^HaO. 

Solubility in HaO. . 

100 co of the sat. solution contain 3.5 g. 
at 2°, 7.0 g. at 18°. At 18° the solution 
decomposes. , , 

More sol. in NaaSaOs+Aq than m pure 


Ammonium thiosulphate ammonium silver 
sulphocyanide, AgSCN, NH 4 SCN, 
4(NH 4 )aSaO a . 

Sol. in HaO (Rosenheim.) 


Tnc.nl in alcohol (Hauser, Z anorg. 1903, 

35 - + 6 io Sol in HaO. Insol in alcohol. 
(Carnot, C R . 83. 390.) 
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Bismuth rubidium thiosulphate, 

RbsBi (S 2 0 3 ) a + 

Sol. in HsO. 

Insol. m acid alcohol (Hauser, Z anorg 


Cassium silver thiosulphate, 2Cs 2 S a 0 8 , 
Ag 2 S 2 0 8 +3H 2 0. 

Not hydroscopic 

Decomp by hot H a O (J. Meyer ) 


ihuUjSO. 7.; 

+HjO. Sol. m HiO, (Hauser, Z. anorg 
1903, 36. 8.) 

Bismuth sodium thiosulphate, 

Very sol. in H 2 0, and also m alcohol. 
(Carnot, C. R. 83. 338.) 

»Na 8 Bi(S 2 0 8 )a. Decomp. by H 2 0. Easily 
sol in 50% alcohol, (Hauser, Z. anorg. 1903, 
36. 3.) 


Calcium thiosulphate, CaS a O 8 +0H 2 O. 

Sol in lpt HsO at 3°. 

Aqueous solution saturated at 10° has sp 
gr. 1 300. Solution with sp. gr. 1 11437 at 
15.5° contains 0 2081 of its weight in CaS 2 0 3 . 

Decomp on heating. Insol in alcohol 
(sp gr 0.8234). (Herschel, A ch, 14. 355.) 

100 g. sat. solution contains 29.4 g. CaS 2 0 8 
at 9°, and 34.7 g, CaS 2 0 8 at 25°. (Kremann 
and Rodemund, M, 1914, 36. 1066.) 


Cadmium thiosulphate, CdS 2 0 8 -|~2H 8 0. 

Sol. m H a O. Insol. m alcohol. (Vortmann 
and Padberg, B. 22. 2638 ) 

Cadmium potassium thiosulphate, 3CdS 2 0 8 , 
5K2S2OJ. 

Cannot be recryst without decomp (Fock 
and Kites, B. 28. 1753.) 

CdS 2 O s , 3K 2 S 2 0 8 -|-2H 2 0. Can be crystal- 
lised from H2O without decomp (F. and K.) 


Cadmium sodium thiosulphate, CdS a O», 
3Na a S a O s -(-16HaO. 

Not deliquescent. Sol in HaO. (Jochum, 
C C. 1886, 642 ) 

-f9H a 0. (Vortmann and Padberg, B. 22. 


+3H^O, Deliquescent (Fock and KUlss, 
B, 23. ll67 ) 

2CdSa0 3l Na 2 S s 0 3 +7HiO (V. and P.) 
3CdSaOs, NaaS s 0 a +9H 2 O. (V. and P.) 


Cadmium strontium thiosulphate, CdSjO,, 
3SrS 2 O 9 +10H 2 O. 

(Fock and Kltiss, B. 28. 1763 ) 


Solubility of CaS 2 Q 8 +Na 2 S0 8 m H a O 


•1 

NaiSiO, 

Calk)* 

Solid phase 

9 

0 

29 4 

C&S2O8, 6H2O 


11 04 

22 64 


26 21 

15 84 

“ +Na 2 S 2 0 8 , 5H a O 


31 01 

7.70 

Na 2 8 2 0s, 5H a O 

26 

0 

34 7 

CaS 2 Os, 6H2O 


9 24 

29 69 



16 67 

21.41 



18 34 

25.18 



28.24 

21.14 



30 19 

20.33 

t( -(-N&sSaOs, 5H a O 


31.24 

18 43 

Ka 3 S 2 08, 5H a O 


35.04 

11 61 


(Kremann and Rodemund, M. 1914, 36. 1065.) 


Calcium lead thiosulphate, 2CaS a O s , PbS 2 0> 
+4H a O. 

Decomp. by H 2 0. (Rammelsberg.) 

Calcium potassium thiosulphate, CaS 2 0., 
3K a S 2 0a-|-5H 2 0. 

Sol inHtO (Fock and Kluss, B 24.3016.) 


Cffisium thiosulphate, Cs 2 S a Oj. 

Easily sol. in H a O. (Chabrid, C R. 1901, 
133. 297.) 

+2H a O. Very hydroscopic. (J. Meyer, 
B. 1907, 40. 1360.) 

Caesium cuprous thiosulphate, Cs a S 2 Oj, 
Cu a S 2 0 8 +2H a 0. 

Easily sol. m H a O with decomp. (J. 
Meyer, B. 1907, 40. 1361.) 


Calcium silver thiosulphate, 2CaS 2 0 8 , Ag„S 2 0 8 
+sH a O. 

Easily sol. in H 2 0; less sol. in alcohol, 
CaS 2 0 8 , Ag 2 S a 0 8 +-5H 2 0 SI sol. in H 2 0, 
abundantly in NH^OH+Aq (Herschel, 

Calcium sodium thiosulphate nitrate, 
CaNa 8 (S 2 0 8 ) 2 N0,+llH 2 0. 

(Kremann and Rothemimd, M. 1914, 36. 


Cassium lead thiosulphate, Cs 2 S a O,, PbS a Oj 
+2H a O. 

Not hydroscopic. 

2Cs a S a 03, PbS 2 Os+3H a O. Hydroscopic. 
(J. Meyer.) 

Caesium magnesium thiosulphate, Cs a S 2 0 8 , 
MgS 2 0,+6H a 0. 

Easily sol. in H 2 0. (Meyer.) 


Cobaltous thiosulphate, CoS 2 0 8 +6H a O. 

Sol. m HjO. (Rammelsberg.) 

Cobaltous sodium thiosulphate, 2CoS a 0 8 , 
5Na a S a 0 8 -|-25H 2 0. 

Efflorescent Sol in H 2 0. (Jochum.) 
Could not be obtained by Vortmann and 
Padberg. 
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C 0 S 2 O 3 , 3NaaS 2 0 3 +15H 2 0 Sol. in H 2 0. 
(Vortmann and Padberg, B 22. 2641 ) 

Cuprous thiosulphate, Cu 2 0, 3S 2 0 2 +2H a 0 = 
Cu 2 H 4 (S 2 0 3 ) 2 . 

SI. sol. m H 2 0 Abundantly sol. in Na 2 S 2 O a 
+ Aq, NH4CI + Aq, NH4OH + Aq, or 
(NBUaCOs+Aq. Sol m HC1 or HNO a +Aq. 
(v. Hauer, W A. B 13.443) 


Cuprous hydrazine thiosulphate} 

Cu 2 S 2 O a , (N 2 H4) 2 H 2 S 2 0 3 +^H 2 0. 

Insol. m HaO; sol. m NPLOH+Aq and m 
dil acids. (Ferratim, C. C. 1912, 1. 1281.) 

Cupric lead thiosulphate, Pb(CuS 2 0«) 2 
+3H 2 0. (?) 

Yery sol in H 2 0 and quickly decomp 
(Girard, C. C. 1904, I. 253 ) 

Cuprous mercurous thiosulphate, 5Cu 2 S 2 O a , 
3Hg 2 S 2 0 3 . 

Insol or si. sol. in cold, decomp by boiling 
H a O HNO a +Aq dissolves out Cu. (Ram- 
melsberg, Pogg. 56. 319 ) 

Cuprous potassium thiosulphate, Cu 2 S 2 0j, 
E a S s 0 a +2H 2 0. 

SI. sol, in H 2 0; decomp on heating with 
pptn of CuS. Easily sol in K 2 SaO a +Aq. 
(Rammelsberg, Pogg. 56. 321.) 

Cu 2 S 2 0 3 , 2K 2 S 2 0 3 . Very sol in cold H 2 0; 
in aol in I< 2 SaO a +Aq (Cohen, Chero. Soc 
51. 39 ) 

+3H 2 0, Scarcely sol. in cold, sol with si 
decomp m hot HaO. Sol in HCl+Aq with 
evolution of S0 2 

Cu 2 S 2 0 3 , 3K 2 S 2 0s+3H 2 0 More sol. 

U 2 0 than Cu 2 S 2 0 3 , K 2 S 2 0 a +2F 2 0 Solution 
is not decomp by boiling. Sol. in excess of 
NH 4 OH+Aq. (Rammelsberg.) 

Cuprous rubidium thiosulphate, Rb 2 S 2 0i 
Cu 2 Sa0 3 +2Ha0. 

Ppt (J. Meyer, B. 1907, 40. 1367 ) 
2Rb s S 2 O a ,' Cu 2 S 2 0 a +2H 2 0. Ppt. (J. 

Meyer.) 

3Rb 2 S 2 O a , Cu 2 S 2 O a +2H a O. Ppt (J. 

Meyer.) 

Cuprous silver sodium thiosulphate am- 
monia, Cu 2 S 2 O a , 2Ag 2 S 2 O a , 6Na 2 S 2 O a , 
6NH a . 

Ppt. Becomes <&rk when exposed to light, 
Decomp, by H 2 0. Sol in NH 4 OH+Aq 
(Shmn, J. Am. Chem. Soc. 1904, 26, 

Cuprous sodium thiosulphate, 2Cu 2 S 2 O a , 
7Na 2 S 2 0 a +2H 2 0. 

Ppt. from aqueous solution by alcohol 
(Joclium, C. C. 1885. 642.) 

+12H 2 0. Sol, m very dil HCl+Aq, 
(Jochum ) 


Cu 2 S 2 O a , 3Na 2 S 2 O a +2H 2 0 Sol. in H 2 0, 
insol m alcohol. (Rammelsberg.) 

+6Il 2 0 (JochuiVi ) 

3CU2S20,, 2Na 2 S z 0 a +8H 2 0 Decomp, by 
H 2 C (Vortmann ) 

+5H 2 0. (Lena, A 40. 99.) Formula ac- 
coiding to Jochum is— 

5Cu 2 S 2 O s , 4Na 2 S 2 O a +8H 2 0. Insol. m H s O 
alcohol. Sol in HCl+Aq without evolu- 
tion of SO a , also in dil H 2 SOi or IINO a +Aq. 
Sol. in NILOH+Aq. (Jochum.) 

+6H 2 0. As above. (Jochum.) . 

CuaSjOa, NaaSaOs+HjO. Inso], in H 2 0; 
sol. m NaaSaOn+Aq. (Russell, Ch Ztg. 9. 
"73.) 

+2H 2 0. Insol. in H 2 0 and alcohol » 
Decomp, by dil. acids. (Rosenheim and 
Steinhauser, Z anorg 1900, 25. 84.) 

+2HH 2 0 Sol. m HaO. Pptd by alcohol. 
(Bhaduri, Z. anorg. 1898, 17. 1.) 

+3H 2 0. Decomp, by H 2 0 (Vortmann, 
M 1883, 9. 168.) 

3Cu 2 S 2 O a , 2Na 2 S s O a . (Gerard, C. C 1904, 
253.) 

+5H 2 0 Sol. in 352 pts. H a O. (Russell, 
Ch. Z. 1885, 9. 223 ) 

100 co. 5% Na 2 S 2 O a +Aq dissolve 12 28 g. 

" " 7 6 % “ “ i 7 f® 6- 

10% " " 22 54 g. 

(Russell, Ch. Z. 1885, 9. 223.) 


Steinhauser, Z. anorg 1900, 25. 84 ) 

+9H 2 0. Sol. in H 2 0. Pptd by Alcohol. 
(Bhadun, Z. anorg. 1898, 17. 1.) 

7Cu 2 S 2 O a . 5Na 2 S 2 0 a +16H 2 0. Decomp, 
by H 2 0 and by alcohol (Bhadun, Z anorg. 
’ 798, 17. 1.) 

It is impossible to determine whether any 
of these compds are complex or double salts. 
As a class they are not easily sol. and decomp, 
in solution They may therefore be mixtures 
.whose comp, depended upon the temp, and 
cone, of the solution m which they were pptd. 
(Rosenheim, Z anorg 1900, 26. 81 ) 


Insol in, but decomp, by hot H 2 0 Sol. 
„i HCaH a Oa+Aq. Sol in NH«OH+Aq or 
Na s SaO a +Aq. (Schuttq, C. R. 42. 1267) 

Cuprous sodium thiosulphate cuprous chlor- 
ide, Cu 2 S 2 0 2 , 2Na 2 S 2 O a , 2CuCl. 
(Rosenheim and Steinhauser, Z. anorg. 
1900, 26. 86.) 

Cupric sodium thiosulphate cupric sulphide, 
Cu 2 S 2 O a , Na 2 S 2 O a , CuS+4H a O. 

SI. sol. in H s O; easily sol. in Na 2 S 2 O a +Aq, 
and NH 4 OH+Aq; insol. in alcohol. (Lenz, 
A. 40. 99.) 

CuaSaO a , Na 2 H 2 0 8 , 2CuS Sol 111 H 2 0 or 
dil. HCl+Aq (Kessel, B. 11. 1686.) 



1066 


THIOSULPHATE SODIUM CHLORIDE, CUPROUS SODIUM 


Cuprous sodium thiosulphate sodium chlor- 
ide, 3Cu 2 S 2 0 8 , 2Na 2 S 2 0 8 , 4NaCl+8H„0. 
Sol in Na 2 S 2 0a+Aq. "(Siewert, Zeit ges 
Naturwiss. 26. 48G.L 
Ppt. (Bhadun, Z. anorg. 1898, 17. 3.) 

Cupric thiosulphate ammonia, CuS 2 0 8 , 
4NH a . 

100 pts. H 2 0 dissolve 21.79 pts at 25“ 
(Pudschies, Dissert ) 

Ciiprocupric thiosulphate ammonium chlor- 
ide, Cu a O, CuO, 3S 2 0 2 , 2NI-LC1. 

Sol m HKOa+Aq with separation of S 
(v, Hauer, W A B 13. 447.) 

Glucinum thiosulphate, G1S 2 0 8 +11H 2 0. 
(Faktor, C C. 1901, II 878 ) 

Gold (aurous) hydrogen thiosulphate, 
AusSsOs, 3H 2 S 2 0 8 . 

Known only m solution. (Fordos and Gdlis, 
A. ch. (3) 13. 394.) 

Gold (aurous) sodium thiosulphate, AujSjOj, 
3Na 2 S 2 0 8 +4H 2 0. 

Sol. in H a O; solution decomp, on heating. 
Insol m absolute, si. sol. in dll. alcohol. 
(Fordos and Gdhs ) 

Au 2 S 2 0 3 , 6Na s S 2 Os+10H 2 O Very sol. 
in H a O, but decomp by boiling (Jochum, C 
C. 1885. 642.) 

Iron (fesrous) thiosulphate, FeS 2 0 8 +6H 2 0. 

Deliquescent Very boI m H 2 0 or alcohol. 
(Koene, Pogg. 63. 241.) 

Iron (ferrous) sodium thiosulphate, FeSjOj, 
3N a 2 S 2 0 s +8H 2 0. 

Very sol. m H 2 0, and easily decomp 
(Vortmann and Padberg, B 22. 2641 ) 

Lead thiosulphate, PbS 2 O a . 

Sol. in 3266 pts. H 2 0. Sol in alkali thio- 
sulphates +Aq (Rammelsberg, Pogg. 66. 
308.) 

Lead lithium thiosulphate, PbS 3 0», Li 2 S 2 O s . 
Very hydroscopic. 

Decomp, by H 2 0 with sepaiation of PbS. 
(J. Meyer, B. 1907, 40. 1356 ) 

Lead potassium thiosulphate, PbS 2 0 8 , 
3K 2 S a 0 a +2H 2 0. 

Sol. in H 2 0 with partial separation of 
PbSjOs. Sol. m K 2 S 2 0 8 -|-Aq, (Rammels- 
berg, Pogg. 66. 310.) 

Lead rubidium thiosulphate, 2Rb 2 S 2 O s , 
PbS 2 0 s +2H 2 0. 

Difficultly sol, in cold H 2 0. 

Decomp, by H 2 0. (J Meyer, B. 1907, 
40. 1358.) 


Lead sodium thiosulphate, PbS 2 O s , 2Na 2 S 2 0 8 . 

SI sol inH a O Very easily sol inNaC 2 H 8 0 2 
and Na 2 S 2 0 8 +Aq (Lenz, A 40. 98 ) 

Insol m alcohol 

2PbS 2 O a , 5Na 2 S 2 O 3 +60H 2 O. Easily de- 
comp. (Jochum, C. C 1886. 642.) 

PbS 2 0 8 , 3Na 2 S 2 0 8 + 12H 2 0 Decomp m 
boilmg aqueous solution. (Vortmann and 
Padberg, B 22. 2637 ) 

Lead strontium thiosulphate. 

Sol. in H 2 0 Precipitated as a syrup by 
alcohol. (Rammelsberg.) 

Lithium thiosulphate, Li 2 S 2 0 3 +3H 2 0. 

Very dehquescent, and sol m H 2 0 and 
absolute alcohol. (Fock and Klhss, B. 22. 
3099.) 

Lithium silver thiosulphate, Li 2 S 2 0 8 , Ag 2 S 2 0 8 
+H s O. 

Hygroscopic. 

Decomp by boiling H 2 0 and by aoids, 
(Meyer and Eggeling, B. 1907, 40. 1355 ) 

Magnesium thiosulphate, MgS 2 0 8 -l-6H 2 0. 

Very easily sol in H 2 0 Precipitated from 
cone, solution by alcohol, (Rammelsberg, 
Pogg 66. 303.) 

Magnesium potassium thiosulphate, 
MgK 2 (S 2 0 8 ) 2 +6H 2 0. 

Deliquescent, and sol. in H 2 0 Less sol. 
than K 2 S 2 0 8 (Rammelsberg, Pogg 66. 304.) 

Not deliquescent (Fock and Klliss, B. 
23. 639 ) 

Magnesium rubidium thiosulphate, MgS 2 0 8 , 
Rb 2 S 2 0 8 +6H 2 0. 

Easdy sol. in H 2 0. (Meyer, B. 1907, 40. 
1358 ) „ 

'Manganous thiosulphate, MnS 2 0 8 . 

Sol in H 2 Q, from which it is pptd. by 
alcohol (Rammelsberg, Pogg. 56. 305.) 

-j-5H 2 0. Decomp very easily. (Vort- 
mann and Padboigj B. 322. 2641.) 

Manganous sodium thiosulphate, MnS 2 0 8 , 
2Na 2 S 2 0 8 +16H 2 0. 

Sol. m H 2 0 Insol or but si sol m alcohol. 
(Jochum, C C. 1885. 642 ) 

Mercuric potassium thiosClphate, 3HgS 2 0 8 , 
5K 2 S 2 0 8 . 

Sol in 10 pts H 2 0 at 15°, and pt at 
100° Aqueous solution decomp on stand- 

?nsol. in alcohlol (Kirchhoff, Scher J. 
2. 30.) 

HgS 2 O s , 3K 2 S 2 0a+3H 2 0 (Fock and 
IGtiss, B. 24. 1353.) 

Hg& 2 ()i, 5K 2 S 2 0 8 +H 2 0. (F. and K ) 
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Nickel thiosulphate, NiS a O a +6H a O. 

Permanent. Sol. m II 2 0 (B.ammelsberg, 
Pogg. 56 . 306 ) 

Nickel sodium thiosulphate, 2NiS a O a , 
5Na a S a O a +25H a O. 

Efflorescent Sol m H a O. (Joohum ) 

Nickel thiosulphate ammonia, NjS 2 0 3 , 4NH s 
+GH a O. 

Decomp, on air Sol in NH 4 OH+Aq. 
Pogg 66. 306 ) 
a+H a O. (Ephraim, B 1913, 

46. 3108.) 

NiS a 0 8 , 6NHj+3H a O (Voitmann and 
Padberg, B. 22. 2641.) 


Potassium silver thiosulphate ammonia, 
KAgSjOa, 2 Nils. 

Very si sol in H a O. Easily sol in hot 
NHjOH+Aq. (Schwicker, B 22. 1735 ) 
5K a S a O«, 3Ag a S a O s , NHa Difficultly sol. 
m H a O with decomp. 

Sol. in hot NHjOII+Aq with partial de- 
comp. (J. Meyer, B. 1907, 40. 1359.) 

Potassium sodium* thiosulphate. 

„ (a) KNaS a 0 3 +2H a 0 Very sol m H a Q. 
100 pts. H a O dissolve 213.7 pts salt at 15°. 
(Schwicker, B 22. 1733 ) 

(6) NaKS a O»+2H a O. 100 pts. H.O dis- 
solve 206 3 pts salt at 15° (Schwicker.) « 


Platinous sodium thiosulphate. 

See Platothiosulphate, sodium. 

Potassium thiosulphate, K a S 2 0 3 +73> 1, 

lVsHaO, and 2H a O. 

Very deliquescent Very sol. in H a O with 
absoiption of heat Solution is stable on the 
air. Insol in alcohol 


Potassium strontium thiosulphate, K a S a O s , 
SrSaOs+5HjO. 

Sol m HjO. (Fock and Kluss, B. 24. 3017.)’ 

Potassium zinc thiosulphate, K a S a Oi, 
ZnS a O a +H a O. 

Very sol in H a O. (Rosenheim and Dand- 
sohn, Z anorg 1904, 41 . 238 ) 


100 pts. H a O dissolve pts K a S a 0 3 at t°. 


Potassium thiosulphate sodium chloride, 
K a S a O«, NaCl • 

Sol in H a O (Pape, Pogg. 139. 238.) 

Rubidium thiosulphate, Rb a S a O a +2H a O. 

Very hydroscopic: easily sol. in H a O (J. 
Meyer, B. 1907, 40. 1356 ) 

Rubidium silver thiosulphate, 2Rb a SfcO a , 
Ag a S a O a +2H a O. 

Pnt Not hydroscopic. Difficultly sol. in 
cold H a O. Decomp, by warm H 2 0. (J. 

Meyei.) 

Rubidium silver thiosulphate ammonia, 
Rb a S a O., Ag a S a O„ NH a . 

Ppt (J. Meyer.) 

3Rb a S a Oa, 4Ag a S a 0 3 , NH S . Ppt Decomp, 
in the air. (J. Meyei.) • 

Samariumjthiosulphate. 

(Cleve ) 


Sol. m dil. HC a H s O a +Aq without decomp 
(Mathieu-Plessy, C. R. 101. 69 ) 

Insol in ethyl acetate (Casaseca, C. R 
30. 821.) * 

Potassium silver thiosulphate, 2K a S a O a , 
Ag a S a Oj. 

Sol. in H a O (Cohen.) 

K a S a O a , Ag a S a Os. SI sol. m H a O (Her- 
schel.) 

3K a S a Oj, Ag a S a 0 3 +2H a 0 Rather si. sol. 
m H a O. (Rosenheim and Stemhhuser, Z, 
anorg. 1900, 26. 76 ) 

SI. sol. in H a O. (Rosenheim.) 


Scandium thiosulphate, basic, So(OH)S a 0 3 . 

Ppt. (R. J. Meyer, Z. anorg. 1914, 86. 
282.) 

Silver thiosulphate, Ag 2 S a 0 3 . 

SI. boI. m H a O. Sol m NH 4 OH or alkali 
thiosulphates -)-Aq. (Herschel, Edinb. Phil. 
J. 1. 26 ) 

Silver sodium thiosulphate, Ag a S a 0 3 , 
Na a S a O,+H a O. 

SI sol. in H a O. Easdy sol. m NH 4 OH-h 
Aq, also in Na a S a Os+Aqj;o form — 

Ag a S a 0 3 , 2Na a S a 0 3 +2H a 0 Easily sol. m 
H a O or NH 4 OH+Aq, somwehat sol. in a!- 



1068 THIOSULPHATE ACETYLIDE ACETYLENE, SILVER SODIUM 


oohol, especially if warm or 
A 40. 94 ) 



dilute 

Sol 


in H a O. 


Silver sodium thiosulphate acetylide acety- 1 
lene, 2Na 2 S 2 0 3 , 7Ag 2 S 2 0 3 , 18Ag 2 C 3 , 
32C 2 H 2 . 

Deconnp. by II 2 0. Sol in NILOH-f Aq. 
Insol in alkalies. (Bhaduri, Z anorg 1913, 

'7Na 2 S 2 0 3 , 5Ag 2 S 2 0 3| 86Ag 2 C 2 , 13C 2 H 2 * 
(Bhadun.) 

Silyer sodium thiosulphate ammonia, 
NaAgS 2 Oa, NHs. 

Very unstable (Sohwicker, B. 22. 1736.) 


Silver ^strontium thiosulphate, Ag 2 S 2 0>, 

Nearly insol. m H 2 0 Very si. sol. m 
SrS 2 0 3 +Aq, easily sol in NH«OH+Aq 
(Herschel.) 

Sodium thiosulphate, Na 2 S 2 0 3 and +1, 2 
and 5H 2 0. 

100 pts. H 2 0 dissolve. 

At 16°, 66 pts. Na 2 S 2 0 3 . 

“20°, 69 " “ 

"25°, 76 ‘ 

" 30°. 82 ' 


" 40°, 98 ' 

_ "46°, 109 ‘ 

' " 47°, 114 ‘ 

(Mulder.) 


100 pts. H 2 0 dissolve at 0°, 47.6 pts. 
Na a S 2 0 3 ; at 20°, 69 6 pts ; at 40*, 104 pts. ; 
at 60°, 192.3 pts (Kremers, Pogg 99. 50) 
100 pts HsO dissolve 171 pts. cryst. 

( = 108.9 pts. anhydrous )salt at 19.5° to form 
a solution of 1,3875 sp. gr (Schiff, A. 113. 


By supersaturatioh 100 pts. H 2 0 may dis- 
solve 217 4 pts. Na n S 2 0 3 at 0°. (Kremers ) 


Solubility m H a O 



% NmSsCh 

Solid phase 

0 

34 43 


10 

37 89 


20 

41.17 


30 

45,86 


40 

60.66 


46 

54.49 


50 

62.92 

Na 2 S 2 O,+2H 2 0 

60 

67.39 


72 

70.39 


80.6 

71.33 


90.5 

71.76 


100 

72 68 

" 


(Taylor, Proc. Edinburgh Soc. 1898, 22. 49.) 


Solubility of anhydrous Na 2 S 2 0 8 m H 2 0 at t°. 


g. Na S 2 Oa per 100 g. 


Solution 


HO 


40 

46 


67.40 

67.60 

67 76 

68 15 
68.48 


69.05 
69 36 
69 80 


206 70 
208 60 
210 20 
214 00 

217.30 
220.50 
223.10 

226.30 
231 80 


(Young and Burke, J Am. Chem. Soc. 1906, 
28. 327.) 


The solubility of the hydrates of Na 2 S 2 O t 
are exceedingly complicated. There are five 
groups of hydrates, (I) primary, (II) second- 
ary, (III) tertiary, (IV) quaternary, and (V), 
quintary, and transitions occur between mem- 
bers of the same and different groups 
Na 2 S 2 0s+6H 2 0(I) is the commercial thio- 
sulphate. The relations and solubility of the 
various hydrates is shown in the following 
table. 


Solubility of Na 2 S 2 0s in H 2 0 at t°. 
I. Primary hydrates. 


t a 

g. NajSjO, per 

Solid phase 

Solution 

H.0 

0 

33 40 

50 16 

Na 2 S 2 0 3 , 5H s O(I) 

5 

36.33 

54.64 


10 

37.37 

59.69 


15 

39.11 

64.22 


20 

41 20 

70 07 


25 

43 15 

76 9C 


30 

45.19 

82.46 


35 

47 71 

91.24 


40 

60 83 

106 37 


46 

65 33 

123 87 


48 17 



" +Na 2 S 2 O s , 2H 2 0(I) 

0 

52 73 

111.60 

Na 2 S 2 0 3 , 2H 2 0(I) 

5 

53.45 

114 90 


10 

53.94 

117.10 


20 

65.15 

122.68 


25 

56.03 

127.43 


30 

57.13 

133 27 


40 

59 38 

146.20 


46 

60.73 

154 70 


50 

62 28 

165 11 


55 

63 86 

176 60 


60 

66 68 

191.30 


65 

68 04 

212 90 


66.6 



" +Na 2 S 2 0, 
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Solubility of Na a S 2 O a in 
Continued. 


H 2 0 at t°. — 


Solubility of Na 2 S 2 O s in H 2 0 at t° — 
• Continued. 


II. Secondary hydrates. 1 


g Na.SiOa per 

100 g 

So M phase 

n™ 

HsO 

0 

5 

10 

15 

20 

25 

30 

30 22 

41 96 
43 66 
45 25 
47 27 
49 38 
52 15 
56 57 

72 30 
77.17 
82.65 

97! 55 
108.98 
130.26 

Na 2 S a 0.,5H 2 0(II) 

" 

“ Na 2 S 2 0,, 4H 2 0(II) 

33 5 
36 2 
38 6 
40 65 

58 59 
60 51 
62.80 

141 48 
153 23 
168 82 

Na 2 S 2 0j, 4H a O(II) 

“ +Na 2 S 2 0j, H 2 0(II) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

56 5 

60 47 

60 74 

61 04 
61.57 

62 11 
62 73 
63.56 

64 32 

65 22 
66.02 
66.82 
67.90 

163 00 
154 70 
166 70 
160 20 
163 90 
168 30 
174 40 
180 20 
187 60 
194 30 
201 40 
211 50 

Na 2 S 2 0 3j H a 0(lI) 

“ +Na a S a O, 

III. Tertiary hydrates. 

0 |46 14 

5 48 44 

10 51 66 

13 54,96 

14.85 . 

14.3 | 

85 67Na 2 S 2 0„, 6H 2 0 (III and 
IV) 

93 95 

106 80 

122 00 

. V+Na 2 S 2 0», V«H s O(IV) 

. . . "+Na 2 S 2 0 3 , 3 /2H 2 0(lIlj 

0 ’ |67 42 
5 57 84 

10 58.28 

15 58.80 

20 59.28 

25 60 18 

30 60.78 

35 61 57 

40 62 60 

45 63 97 

47.5 64 68 

48.6 | . 

134SC 
137 2C 
139 7C 
142 7C 
145 6C 
151. 1C 
155 0C 
160. 2C 
167. 4C 
177 SC 
183 DC 

Na 2 S 2 0s, */ 2 HjO(III) 

" +Na 2 S s O„ H a O(III) 

47 6 164.75 

60 65.3C 

52.5 65 8£ 
55 66. 4£ 

60 68 0" 

61 

183 90 NajSjOj, HjOCIII) 

188 20 

193.20 1 " 

198 10 “ 

213 10 “ 

“ +Na 2 S 2 0, 


IV. Quaternary hydrate. 


57 63 136 00 Na 2 S 2 0,, V»H a O(IV) 

"".OS 138 6" 
l 49140.9 
I 00 143 9 
I 57 147 3 
) 35152 3 
l 03 166 6 
' 94162.8 
1 96 169 9 
l 22 179.5 
i 46 189 . 5 
' 07 203 7 


V. Quintary hydrates. 


0 67 63 

136 00 Na 2 S 2 0j, 2H a O(V) 

6 |58.23 

L39 40| “ 

10 [59 05 

144 20 “ 

16 |60 02 

150 10| " 

20 61.02 

156 50 “ 

25 |62 30 

166 30| “ 

30 63 56 

174 40 “ 

35 165.27 

188 00 " 

27 5| . 

. 1 " +Na 2 S 2 0j, H a 0(V) 

30 |63 34 

172 S0| Na a S a Oj, HafiKV) 

35 64 07 

178 40 1 u 

40 |64 75 

183 70 “ 

45 65 58 

190 50 “ 

60 66 58 

199 20 

55 67 59 

1208 50 “ 

43 1 . . 

. | “+Na 2 S 2 0 8 , VaH a O(V) 

25 |64 2l| 

179 40 1 Na 2 S t O a , ^H 2 0(V) 

35 64.60 

182 50 

40 64 99 

185 80 

45 65 61 

190,82 

50 66 02 

194 30 “ 

55 66 57 

199 10 " 

60 67.40 

206 70 " 

65 68 24 

214 90 “ 

70 69.06 


70 

I - ‘ | “ Na 2 S 2 0 8 


(Young and Burke, J. Am. Cliem, Soo. 1906, 
28. 321.) 


Heat is absorbed by dissolving in H a O. 
110 pts. Na 2 S 2 0s+5H 2 0 + 100 pts H a O 
lower temp, from 10.7° to 8°. (RMorff, B 
«. 680 

+MH a O. (Young and Burke, J. Am. 
Chem. Soo. 1906, 28. 321.) 

+H a O. 

+V«H»0. (Young and Burke.) 

+VaHaO. (Young and Burke.) 
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+2H a O. 

+4H 2 0. M.-pt. 41.60°. '(Young and 
Burke ) . 

+5H a O.' M.-pt. 4S° (Kopp); 48° (ICrem- 
ers), 50° (Mulder): 48 5° (Tilden, Chem. Soo. 
46. 409); 47.9° (Taylor, Proc Edinburgh. 
Soc. 1898, 22. 249); 48.09° (Richards and 
Churchill, Z. phys. Ch. 1899, 28. 314); 48.46° 
(Young and Burke, J. Am, Chem. Soc. 1906, 
28. 324 ) 

Labile modification melts at 32°. (Paimen- 
tier and Amat, C. R 98. 736.) 

Sp. gr of Na 2 S 2 03+Aq at 19°. 

% = %Na s Sa0s-k5H 2 0 


2 

3 

4 

5 

6 

7 

8 


1 0062 
1.0105 
1.0158 
1.0211 
1.0264 
1.0317 
1.0370 
1.0423 
1.0476 
1 0529 


1 0639 
1 0695 
1 0751 
1 0807 
1 0863 
1.0919 


1 0975 
1 1031 
1 1087 
1 1145 
1 1204 
1.1263 
1 1322 
1 1381 
1.1440 
1 1499 
1 1568 
1 1617 
1 1676 
1 1738 
1 1800 
1 1862 
1.1924 


1 2048 
1 2110 
1 2172 
1 2234 
1.2297 
1.2362 
1.2427 


e. (Sohiff, A. 113. 118.) 


Sodium thallous thiosulphate, 3Na a S a O s , 

2Tl 2 S 2 O 3 +10H 2 O. 

Sol. m H a O. (Werther ) 

+8H a O (Joehum ) 

2Na 2 S a 0 3 , T1 2 S 2 0 3 +8H 2 0 (Vortmann 
andPadberg, B 22.2638 ) 

Sodium zinc thiosulphate, Na 2 S 2 O a , 2ZnS 2 0 8 
+23H a O. 

Sol in H 2 0 (Joehum C. C. 1886. 642 ) 
3Na 2 S 2 0 3 , 2ZnS 2 O a +10H a O. Deliques- 
cent. (Vortmann and Padberg, B 22. 2640.) 

Sodium thiosulphate mercuric iodide, 
2Na a S a O a , Hgl a . 

Decomp by H 2 0 and by alcohol.’ (Eder 
and Ulm, M 1882, 3. 197 ) 


Strontium thiosulphate, SrS 2 0 3 +5H 2 0. 

Permanent. Sol in 6 pts. cold H 2 0 (Gay- 
Lussac), m 4 pts H a O at 13°, and 1 75 pts. 
boiling H a O (Herschel, 1819) 

1 g is sol. in 3.7 cc. H 2 0 at room temp, 
(Antenneth, Z. anal. 1898, 37. 293.) 

Gradually efflorescent. Insol in alcohol. 
(Herschel ) 


Thallous thiosulphate. 

Ppt SI. sol. in cold, easily sol. in hot H a O. 
(Crookes.) 

Easily sol. in Na 2 S 2 O s +Aq (Joehum.) 

Tin thiosulphate (?). 

Sol, in H a O. 


B.-pt. of hTa 2 S 2 0a-(-Aq. P=pts. Na a S a O s to 
100 pts. H a O. 


(Gerlach, Z anal. 26. 436.) 
Moderately sol m liquid NH a (Franklin, 
Am Ch J 1898, 20. 829.) 

100 pts. absolute ethyl alcohol dissolve 
at room temperature 2 5 mg Na a S a O : 
(Badtker, Z phys. Ch. 1897, 22. 410.) 

100 pts absolute ethyl alcohol dissolve 
at room temperature 3 4 mg Na a S a O a + 
5H a O. (BBdtkcr. Z phys Ch 1897, 22. 610 ) 
Sol. in oil of turpentine (Edison, Am 
Chemist, 7. 127). Insol. therein (Techn. 
J B. 27. 1003). 

Insol. in ethyl acetate (Casaseca, C. B 
30.821) 


Uranyl thiosulphate, (U0 2 )S 2 0 8 . 

Ppt. (Faktor, C. C 1901, II 878.) 

Zinc thiosulphate, ZnS 2 0 8 -)-zH 2 0. 

Very deliquescent, and veiy sol. m H a O 
and alcohol. (Eammelsfberg ) 

Zinc thiosulphate ammonia, ZnS a O a , 2NH 8 , 
Decomp by H a O. Sol. in NH 4 OH+Aq, 
from which it is pptd. by alcohol (Rammels- 
berg, Pogg 66. 62.) 

Thio/rithiazyl bromide, N 3 S 4 Br. 

Decomp. H a O and alkalies. 

Stable in the an (Muthmann, B. 1897, 30. 
630.) 


Thiodithiazyl dichloride, S„N a Cl a . 

See Nitrogen sulphochloride. 

Thiointhiazyl chloride, S 4 N 8 C1. 

See Nitrogen sulphochloride. 

Thiointhiazyl iodide, N 8 S 4 I. 

Decomp spontaneously in the air. Very 
unstable. (Muthmann, B 1897, 30. 631 ) 
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Thlointhiazyl nitrate, S 4 NsN 0 8 . 

Sol in H 2 0 with decomp Sol m HNOi+ 
Aq. (Demargay, G R. 91. 1066 ) 

Sol. in cold H 2 0 with decomp 
Completely insol in organic solvents, - as 
CS 2 , CHCI3, acetone, and acetic ether. 
(Muthmann and Seittei, B 1897, 30. 629.) 

Thiointhiazyl sulphate (S 4 N 8 )HS0 4 . 

Stable on air Sol in H 2 0 with decomp 
(Demargay, C. R. 91 854. 1066.) 

Thioirtthiazyl sulphocyaniide, NjSiCNS. 

Stable m the air. 

Sol m benzene and chloroform. (Muth- 
mann and Seittei, B. 1897, 30. 631.) 

Dithioteimthiazyl dichloride, S # N<Clj. 

See Nitrogen sulphochloride. 

Thorium, Th. 

Not oxidised by boiling H 2 0 
Quickly sol (Chydemus, Pogg 119. 43), 
very slowly sol. by long boiling (Berzelius, 
Pogg, 16. 385) in HNOj+Aq. Insol. m cold, 
easily sol m warm dll. HsSOj+Aq. Slowly 
sol. m cold, rapidly in hot HCl+Aq Easily 
oxidised by aqua regia. Insol. in KOH-f Aq 
or HF+Aq 

SI. sol in dil HaSOi+Aq; decomp, by 
cone. H2SO4 Very si. sol m dil , and less in 
cone HNOs+Aq Easily sol. in cone. HC1+ 
Aq, and aqua regia. (Nilson, B. 15. 2521 ) 

Thorium, B. 

Somewhat sol m hot H2O, which dissolves 
70% in an hour More rapidly sol. m dil. 
acids or hot ICI+Aq. Somewhat sol. m 
organic solvents Insol. in CS» and in methy- 
lene iodide (Hogley, Phil. Mag. 1913, (6) 
25. 331.) 

Thorium C. 

Somewhat sol in hot HjO. More rapic 
sol m hot KI+Aq. and in dil acids Me., 
sol m organic solvents than thorium B. 
20% sol. m CSj or methylene iodide in 10 
minutes (Hogley, Phil. Mag 1913, (6) 25. 
331 ) 

Thorium teirahonde, ThB< 

Sol m cold oonc. HNOs and HC1 and in hot I 
cone. H2SO4. (Jassonneix, C. R. 1905, 141. 
192.) , 

Thorium hexoboride, ThBre 

Sol. m hot dil. or cone. HNO»; insol _ 
H2SO4, HC1, HF and aq. alkalies. (Jasson- 
neix, C. R. 1905, 141. 193.) 


Thorium fcZrabromide, ThBr4. 

Sol m INd. (Berzelius.) 

Very hygroseopiS, and sol in,H 2 0 with 
partial decomp (Troost and Ouvrard, A. 
oh. (6) 17. 229.) 1 

SI sol. in organic solvents (Matthews, 
J Am. Chem Soo. 1898, 20. 840.) 

+7H s O. Sol m alcohol. (Rosenheim, B. 
1900, 33. 979.) 

+8H2O Very sol. in alcohol and H 2 0 
Insol. in chloroform and light petroleum 
(Lesmsky, Z anorg. 1897, 15. 82 ) 

Thorium feirabromide ammonia, TliBr4, 
3NHj. 

Insol. m organic solvents. (Matthews,* J. 
Am. Chem. Soc 1898, 20. 840 ) 

Thorium carbide, ThC 2 . 

Almost insol in cone, acids; decomp. by 
H a O and by dil. acids (Moissan, C. R. 
’"“6, 122. 577.) 

Thorium ieirachloride, TI1CI4. 

Anhydrous Extremely deliquescent, and 
sol, in II 2 0 with evolution of heat. Sol, in 
alcohol. 

Sol. in ether (Matthews, J. Am Chem 
Soc. 1898, 20. 824.) 

+7H2O Deliquesces m the an'. Very sol 
H 2 0 and alcohol, Insol in ether. (Ivriiss, 
anorg 1897,14.368) 

+8H2O Hydroscopic Easily sol in H2O 


Thorium teftachloride ammonia, ThCU, 6NHj. 
Insol. in ether Decomp. by H2O 
TI1CI4, 8NHa. Fumes in moist air, De- 
comp. by H a O (Matthews, J. Am. Chem. 
Soc. 1898, 20. 824 ) 

The compds of ThCU with NH S are of the 
type ThCU, nNH a and taiay be classified into 
three groups 

(1) n=4, 6, 7, 12, 18. Compds, are de- 
comp. by H2O 

(2) n =4, 6, 7 Compds. are not decomp, by 

H2O 

(3) n=6, 7, 12, 18 The first two compds, 
of this series are identical with the last two of 
group (2). 

ThCU, 4NH 3 of group (2) is the only one in 
the whole series stable above 120°. (Chauve- 
net, C R 1910, 161. 387.) 

Thorium fluoride, ThIU+AEIjO. 

Insol in H2O or HF+Aq. 

Thorium dibromide, TbBr a . I Thorium hydride, ThH 2 . 

Sol. in H 2 0 with partial decomp (Troost Decomp. by dil. HCl+Aq (Winkler, B. 
and Ouvrard, A ch. (6) 17. 227.) 1 24. 873.) 
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Thorium hydroxide, Th(OH) 4 . 

Insol in H 2 0. 

Sol in acids, except oxalic, molybdic, and 
hydrofluoric acids 

Insol m alkali hydroxides, but easily sol 
in alkali carbonates +Aq More sol m 
NH 4 OH + (NH4) 3CO3 + Aq thanin (NH 4 )„C0 2 
+Aq. alone. (Berzelius.) Not pptd. m 
presence of tartaric and citric acids (Chyde- 
nius, Pogg 119. 43.) 

4Th0 2 , H 2 0. Insol. in’ water and acids at 
boiling temp. 

Thorium hydroxybromide, Th(OH) 2 Br 2 + 
llHjO. 

Sol, in alcohol. (Rosenheim, B 1900, 33. 
979.) 


Thorium hydroxychloride,' (OH)ThClj-f- 
UHjO. 

Sul in alcohol. (Rosenheun, B. 1900, 33 
978.) 

Th(OH) a Cl 2 +5H 2 0. Slowly takes up H s O 
from the air, 

Sol, m HsO without decomp 
Sol in alcohol. Pptd from solution in 
alcohol bv ether (Rosenheim, Z. anorg 
1903, 35. 425 ) 

+8H 2 0, Hydioscopic, sol. m alcohol 
(Rosenlieim, B 1900, 83. 978 ) 

Thorium hydroxyiodlde, Th(OH)I 2 +10H 2 O 
Evolves iodine in the hght (Rosenheim, 
Z. anoi g^l903, 35. 430.) 

Thorium iodide. 

Sol, in H 2 0. 


Thorium nitride, Th 2 N 4 . 

Decomp. by HsO. (Matignon, C. R 1901, 
132. 37.) 

Thorium oxide, ThOj. 

When ignited is insol. in HC1, and HNOs+ 
Aq. Sol. m HjSCh by lieatmg to boiling and 
subsequent addition of H s O Insol in alkah 
hydrates or carbonates+Aq 


Thonum oxychloride. 

Decomp. by H 2 0 into ThCl 4 and ThO s . 
ThOCla Sol m H 2 0. 

Insol in abs alcohol (Matignon, A. ch. 
1907, (8) 10. 133 ) 

+3H a O. 

+5H a O. (Matignon, A. ch. 1907, (8) 10. 
135) 


ilfetothorium oxychloride, Th0 2 , zThCLi. 

Hydroscopic; sol m H a O; msol m abs. 
alcohol. (Stevens, Z anorg. 1901, 27. 47.) 

Thorium oxyfluoride, ThOE 2 . 

Insol. in H 2 0 

Sol m H 2 S0 4 with decomp. (Chauvenet, 
C. R. 1908, 146. 974 ) 

Thonum oxysulphide, ThS 2 , 2ThO a . 
(Chydenius ) 

Thonum phosphide. 

Insol. in H a O (Berzelius ) 


Thorium silicide, ThSij. 

Sol. m aq. min. acids; insol, in aq. alkalies 
Decomp. by fusion with NaOH or ICOH 
(H8mgschmid, G R. 1906, 142. 158.) 


Thorium sulphide, ThS 2 . 

Insol in warm H 2 S0 4 Very slightly at- 
tacked by HNO« or HCl+Aq. Sol. m hot 
aqua regia (Berzelius ) 


I Thoromolybdic acid. 


Insol. m H 2 0; sol. in dil. acids. 
C. A. 1913. 3724.) 

(NH 4 )«H 2 Th(Mo 2 0 7 ) 8 +llH 2 0. 
H 2 0; sol. m dil. acids /Barbieri.) 


(Barbieri, 
Insol, in 


Silver thoromolybdate, Ag 8 Th(Mo 2 0 7 ) 8 . 

InBol. m H 2 0; b 1. sol. jn HN0 8 +Aq, but 
nearly msol. in presence of AglN0 3 , (Bar- 
bieri ) 


Thoritun meioxide, ThjOs+HjO, 

SI. sol. m HC1. (Locke, Z. anorg 1894, 7. 
348.)' 

+2HiO. Loses 1 H 2 0 at 100°. Sol i 
H 2 0; msol, m NH 4 OH+Aq (Locke.) 


Sodium thoromolybdate, Na 8 Th(Mo 2 0 7 ) 8 + 
[ 16H 2 0. 

Insol. in H 2 0; sol. urdil. acids. (Barbieri.) 
NaeH 2 Th(Mo 2 O,) 0 +17H 2 O. Insol, mH,0; 
sol. in dil. acids. (Barbieri.) 


Mefathorium oxide. 

Sol. in H 2 0 after having been treated with 
cone. HNOs or HCl+Aq, even if previously 

lg ThOj, a:Th(OH) 4 . Compare ThaO«. (Locke) 
(Stevens, Z anorg, 1901, 27. 42.) 

Thorium peroxide, Th a Oj. 

Precipitate. (Cleve, C. R. 100. 605.) 


Thulium, Tm. 

Thulium chloride, Tm 2 Ci 8 +14H 2 0. 

Very sol. in H 2 0 and in alcohol (James, 
J. Am. Chem Soc. 1911, 33. 1342.) 

Thulium hydroxide. 

Easily sol, in dil, acids. (James,, J. Am. 
I Chem J5oc. 1911, 33. 1342.) 
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Thulium oxide, Tm 2 0 3 
Slowly sol. in hot cone acids. 

J. Am Chem Soc. 1911, 33. 1343.) . 

Tin, Sn. 

Insol in H a O. 
tilled HjO when 

Slowly sol in dll. cold HCl+Aq, but 
rapidly sol if hot and cone Slowly sol. in 
hot dil. H 2 S0 4 +Aq, but deeomp by hot 
cone. H 2 SOi. 

Readily sol. in cold aqua regia. Attacked 
violently by cone. HNO s +Aq with pptn, of 
SnOs. Completely sol. in dil. cold HNO,+ 
Aq (1 pt. HNO s : 1 pt. HsO) at 22°. (Hay, 

C N 22. 298.) Not attacked by pure cono. 
HNO„+Aq of 1.512-1.419 sp. gr , but vio- 
lently attaoked by less cone. acid. Also at- 
tacked by most cono. acid if it contains NO a . 
(Millon, A. ch. (3) 6. 95.) 

If Sn is placed in dil. HNOa+Aq of 1.15 sp 
gr. it is si dissolved, but soon pptd. again as 
SnOj. If a small amt. of NH 4 C1 is added, the 
Sn remains permanently m solution, HCI+ 
Aq has a similar action. (Ordway, Am J, 
Sci (2) 23. 220.) Easily sol in the cold in 
mixture of 1 vol H2SO4, 2 vols. HNOs, and 3 
vols. HaO. (Basset, C. N 53. 172.) 

HNOs+Aq containing less than 12% HNOs 
attacks Sn and forms a stannous salt, which 
decomposes, giving a turbid solution HNOa 
+Aq (12-45% HNO3) completely dissolves 
Sn, but solution becomes turbid on standing 
HNOs+Aq containing more than 45% HNO a 
does not dissolve Sn, but forms a white sub- 
, stance, which is sol in H s O if over 70% acid 
is used, this solution soon becomes turbid. 
(Montemartmi, Gazz. ch it 22. 384 ) 

Sn dissolves in HNOa+Aq at low temps. 
(0-21°). When very dil. HNOa+Aq (14% 
HNOs) is used, the amount of stannous salt 
formed decreases only slightly with increase 
of temp, while with 31+40% acid it falls to 
zero at 21°. (Walker, J. Soc. Chem. Ind. 
1893. 845.) 

In presence of Fe, Cr or Al, HNO»+Aq 
acts on Sn to form soluble products, from 
which cono HNOa ppts. all Sn as meta- 
stanme acid, (van Leent, C. C. 1899, 1. 101.) 

Much more sol. m acids when small quanti- 
ties of metallic salts have been added. This 
is most noticeable when PtCl 4 or tartar emetic 
is added to HCl+Aq. HCl+Aq with tartar 
emetic exerts 11 times, and with PtCl 4 13 
times the action ..exhibited by pure acid. 
(Millon, C R. 21. $7.) 

Sol. in 2N HClOa+Aq. (Hendrixson, J. 
Am. Chem Soc. 1904, 26. 755.) 

Pyrosulphuric acid dissolves Sn on warm- 
ing. (Divers, Chem. Soc. 1885, 47. 639.) 

Hot telluric acid attacks Sn. (Hutchins, 
J Am. Chem. Soc. 1905, 27. 1183 ) 

Sn is attaoked by 17% HN S +Aq. (Cur- 
tius and Rissom, J. pr. 1898, (2) 68. 299 ) 

Sol. in a solution of Na m liquid NHa 


(Kraus, J. Am. Chem Soc 1907, 29. 1562 ) 
Insol. in liquid NHa. ' (Gore, Am. Ch. J. 
S98, 20. 830 ) 

Sol in boiling alum+Aq (1 pt. alum to 4 
ts. HsO). ’ 

Sol. m KHSO„ NHaCl (1.4), and KsCaHaOe 
+Aq SI sol. m KCjHaOs+Aq, but not at- 
tacked by MgS0 4| KsSC> 4, KNOa, or Na 2 S0 4 
+Aq. (Cludius, J. pr. 9. 161.) 

Sol. m allfahes+Aq 

Attacked easily By cone. NaCl, KC1, or 
NRjNOa+Aq; not attacked by NflaCl+Aq. 
(Hailoek, Am. Ch. J 6. 52.) 

Sol in Fe(NOa)a+Aq in presence of HNO» 
+Ac " '• ' " 1T - 


, Aq in proportion of 1 atom Sn to 1 atom Fe. 
(Lepez and Storch, W. A. B 98, 2b. 268.) » 
Solubility in dil saline solutions 
100 com H 2 0 containing 0.5 g NaCl or 
KC1 dissolve 6 mg. Sn from 11.8 sq cm . in one 
week when air without C0 2 is passed through 
the solution, but none at all when the air con- 
tains COs 

100 com H a O containing 1 g NH 4 C1 dis- 
solve 5 mg. Sn under above conditions with- 
out COs, and none with COs. 

With 1 g. MgCls, 1 mg. Sn was dissolved 
without COs, and none with COs. 

With 1 g. KsSOa, 2 mg. Sn were dissolved 
without COs, and none with COs 
With 1 g. KNOa, 3 mg. Sn were dissolved 
ithout COs, and 1 mg. with COs 
With 1 g Na a COa, 7 mg. Sn were dissolved 
without COs. 

With 1 g NaOH, 220 mg Sn were dis- 
solved without COs. 

CaOsHs+Aq did not dissolve. (Wagner, 
Dmgl. 221. 260.) 

Not attacked by sugar+Aq. (Klein, C. R. 
102. 1170.) 

com oleic acid dissolves 0.0134 g. Sn 
in 6 days. (Gates, J. phys. Chem. 1911, 15. 
143.) 

Tin antlmonide, SnSb. 

(Stead, J. Soe Chem. Ind. 1807, 16. 205.) 

Tin arsenide, SnjAsj, 

J Soc. Chem. Ind. 1897, 16. 206.) 

Tin (stannous) bromide, SnBr s 
Sol. in HsO 

Sol m pyridine. (Naumann, B. 1904, 37. 
109.) 

Mol. weight determined m pyridine and 
ethyl sulphide. (Werner, Z. anorg 1897, 15. 

~l.) 

Tin (stannic) bromide, basic, SrBr s OH+ 
3HsO. 

Sol m HsO Decomp, in aq, solution when 
warmed. 

Sol in ether, methyl alcohol, ethyl alcohol, 
acetone, acetic acid and esters of organio 
acids Nearly insol. in benzene, ligroin and 
CHCls. (Pfeiffer, Z. anorg. 1914, 87. 242.) 
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Tin (stannic) bromide, SnBr*. 

Deliquescent. Sol iij li 2 0 without evolu- 
tion of h'eat. (Balard ) 

Decomp. 1 ” " 

SnCU (Loreua, u. auui a IOO.J, a. uio. 

Easily sol. in AsBr 3 . (Walden, Z. i 
1902, 29. 374.); PC1 3 , PBr 3 and S 2 C1 2 . (WaX- 
den, Z. anorg. 1900, 26. 217.) 

Sol in acetone. (Naumann, B. 1904, 37. 
4328.) 

+4H 2 0 (Preis and Raymann, C. G. 1882. 
,773 ) 


Stannic hydrogen bromide, SnBiq, 2HBr, 
See Bromostannic acid. 


Stannic bromide mth MBr. 
See Bromostannate, M. 


| Solubility of SnCl 2 in HCl+Aq. = 

Yi molecules SnCl 2 m miUigrammes m 
10 cem solution, HC1 = molecules HC1 m 
mdhgrammes m ditto, H a O = amt. H a O 
present m grammes. 


SnCla 

2 

HCl 

Stun of j 

SfcSt 

H*0 

74 

66 7 

63 76 
68 4 

81 2 

94 2 
117 6 
147.6 
156.4 
157 

0 

6 6 

13 54 
24 8 

34 9 

40 0 

44 

49 4 

66 

78 

74 

73 3 
77.29 

116 1 

134 2 
161.6 

197 0 
222 4 
235 

1.532 

1.489 

1 472 

1 624 

1 625 

1 724 

1 883 

2 114 

2 190 
2.199 

8 33 

8 35 

8 198 
7.869 

7 305 

6 880 

6 108 
5.387 
4.715 
4,309 


Tin (stannic) bromochlorlde, SnCIBrj. 

Fumes in moist air; decomp by H 2 0. (Bes- 
son, C. R 1897, 124. 685 ) 

SnCl 2 Br 2 Fumes in moist air Decomp by 
H 2 0. (Besson.) 

SnClsBr. Fumes m moist air. Decomp. by 
H a 0 (Besson.) 


Tin (stannic) bromolodide, SnBr 2 I 2 . 

Sol in cold H 2 0. Decomp. m aq. solution 
at8(f. 

SnBr s I. 

SnBrls. (Lenormand, C. C. 1899, II. 521, 
J. Pharm. 1899, 10. 114 ) 


Tin (stannous) chloride, SnCl 2 , and +2H s O 
Not deliquescent. 100 pts. H 2 0 dissolve 
83.0 pts. SnCl 2 at 0° (Engel, A. ch. (6) 17. 
347 ) 100 pts. H 2 0 dissolve 269.8 pts. SnCf 2 
at 15°, and sat. solution has sp, gr. 1 827 
(Michel and I&afft, A. ch. (3) 41. 478.) Sol. 
in a certain amount of H 2 0 without decomp., 
but more H 2 0 causes pptn. of SnQ, SnCl 2 . 
SnCl 2 +Aq absorbs O from air 
Melts in crystal H 2 0 at 46°. (Ordway) 
Sat. solution boils at 121.7°. 

Sp gr. of SnCl 2 +Aq at 15° containing: 

6 10 15 20 %SnCl 2 +2H 2 0, 

1.0331 1.0684 1.1050 1.1442 


25 30 35 40 % SnCI 2 +2H 2 0, 

1.1855 1.2300 1.2779 1.3298 


45 50 55 60 % SnCl 2 +2H 3 0, 

1.3850 1.4451 1.5106 1.5823 


65 70 75 %SnCl 2 +2H s O. 

1.6598 1.7452 1.8399 

(Gerlaoh, Dingl. 186. 131.) 


(Engel, A ch. (6) 17. 347.) 


Solubility is thus diminished by HCl+Aq, 
while there are less than 8-10 mols. HC1 for 
1 mol. SnCl 2 When that limit is passed the 
solubility rapidly increases. (Engel.) 

Sol. in very dll. HC1 or tartaric acid +Aq, 
Sol. m KOH+Aq. Sol. m cone. SnOCl 2 +Aq. 
(Gerlach.) Sol. in NH 4 C1+Aq 

Anhydrous SnCl 2 is partially sol. in liquid 
NHj. (Gore, Am. Ch. J, 1898, 20. 830.) 

Sol. in absolute alcohol. Insol in oil of 
turpentine, 

11 41 pts. SnCl 2 are sol, in 100 pts. ether at 
0°. 


11.38 pts. SnCl 2 are sol. in 100 pts. ether 
at 16°. 

11.38 pts. SnCl 2 are sol. in 100 pts. ether at 
35.5°. (Laszczynski, B 1894, 27. 2286.) 

Anhydrous SnCl 2 is sol m ether, (de 
Jong, Z. anal. 1902, '41. 596.) 

1 g. anhydious SnCl 2 ib sol. m 1,8 g. acetone 
at 18°. Sp. gr of sat solution 1874° = 1.6. 
(Naumann, B. 1904, 37. 4336.) 

Sol. m acetone and in methylal. (Eid- 
mann, C C 1899, II 1014 ) 

Anhydrous SnCl 2 is sol. m methyl acetate 
to the extent of 16.7% (Schrader and 
Steiner, J. pr. 1909, (2) 79. 63.) 

31.20 pts SnCl 2 +2H a O are sol. in 100 pts. 
ethyl acetate at — 2°. 

36 53 pts SnCl 2 +2H 2 0 are sol. m 100 pts. 
ethyl acetate at +22° 

73.44 pts. SnCl 2 +2H 2 t) are sol. in 100 pts. 
ethyl acetate at 82°. (Laszczynski, B. 1894, 
27. 2286.) 

1 pt. anhydrous SnCl 2 is sol m 22,40 pts. 
ethyl acetate at 18°. D18°/4° =0.9215. 

(Naumann, B. 1910, 43. 319.) 

Insol in ethyl amine (Shinn, J. phys. 
Ch 1907, 11. 638); pyridine (Naumann, 
B. 1904, 37. 4609); benzomtriler (Naumann, 
B. 1914, 47. 1369 ) 
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Insol. m CSo. (Arctowski, Z. anorg. 1894. 
6. 257 ) ■ 

Sol m urethane (Castoro, Z. anorg 1899. 
20 . 01 ) 

Mol weight determined m pyridine and 
ethyl sulphide. (Werner, Z anorg 1897, 
16. 22 ) 

Tin (stannic) chloride, basic, SnCl a OH+3H a O. 
Hydroscopic. 

Sol. in H 2 0. 

Sol in ether, alcohol, acetone, acetic acid. 
Nearly insol. m ligrom and benzene (Pfeiffer 
Z anorg, 1914, 87. 241 ) 

Tin (stannic) chloride, SnCl 4 . 

(a) Ordinary modification.— Deliquescent. 
Sol. in H 2 0. On diluting SnCh+Aq and 
boding, Sn0 2 separates out SnCL+Aq is 
not pptd by ELNOa, HC1, or HjSOi+Aq; 
HaPOi+Aqppts. m a few days, and HjAsOi-f 
Aq in a short tune No ppt is formed by 
K 8 S0 4 , Na 2 SOi, KOI, NaCl, NH 4 C1, KNO,, 
etc. +Aq. 


Sol in SjCla, (Walden, Z. anorg. 1900, 26. 
217 ) 

Easily sol in PCl a and PBi a . . (Walden, 
Z anorg. 1900, 26. 211.) 

Very sol. m liquid NH?. (Gore, Ain. Ch. 
J. 1899, 20. 830.) 

Very sol m absolute alcohol, from which 
it is pptd by H 2 0 Easdy sol in ether; de- 
comp. by oil of turpentine Miscible with 
CS 2 and Bi a . 

Sol in acetone (Naumann, B. 1904, 37. 
4328 ) 

Sol. in acetone and in methylal (Eid 2 - 
mann, C C. 1899, II. 1014.) 

Sol in ethyl acetone. (Naumann, B. 1904, 
37. 3601.) 


Distribution of SnCl 4 between H 2 0 and 
xylene 

n=pts by wt of Cl m 100 pts of K 2 0 
layer. 

m=pts. by wt of Cl in 100 pts. of xylene 
layer 

k= partition coefficient 


Sp. gr, of SnCL+Aq at 15°. 


(Gerlach, Dingl. 178. 49.) 


23.11 
22.65 
22.20 
21 74 
21 29 
20.83 
20.38 


% Sn 


14.90 
14 45 
14 00 
13 66 
13.11 
12 67 
12.23 
11.79 
11.35 
10 91 


(Heormarm, Ch. Z. 1907, 31. £ 


3. xylene +60 g SnCL 6H s O. 


40.35 
„ 39.95 
97 5° 40.24 

‘ 40 27 


0 08 
0 175 
0 33 
0 68 


(Smirnoff, Z phys. Ch 1907, 58. 377.) 
60 cc xylene+60 g SnCl 4 4H 2 Gtj 


41.905 
41 915 
41 845 


0 926 
1.565 

2 515 

3 235 


(Smirnoff.) 

i. xylene+60 g -SnCU 3H 2 0. 


43 205 
42 545 
42 645 
42 31 


9 325 
10.66 
10 03 


+2HjO. Sol in HA 
+3H 2 0. Tr. pt. 83°. (Meyerhoffer, Bull. 
Soc. 1891 (3) 6, 85.) 

+4H 2 0. Tr. pt. 63°. (Meyerhoffer.) 
+6H 2 0. Very deliquescent, and sol. in 
H 2 0 Decomp, by alcohol. SolmHCl+Aq. 
Tr. pt. 66°. (Meyerhoffer.) 

+8H 2 0. More deliquescent than the 6H„0 
salt Tr. pt. 19°. (Meyerhoffer.) 

+9H s O. (Nollner, Z. Ch. 1865. 46.) 
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( b ) Meta stannic chloride — Sol. in cold H 2 0; I 
solution coagulates on boding. Cone. HC1+ 
Aq ppts .from SnCL+Aq. When solution 
does not contain HC1, the addition of HC1+ 
Aq causes a ppt.,* which dissolves in H 2 0 
UNO a, and HjSOa+Aq also ppt I\ 2 S0 4 , 
Na s S0 4 , and NaCl+Aq produce ppts , insol 
m H s O, but sol in HCl+Aq NH 4 C1 or 
KCl+Aq do not ppt KN0 3 +Aq ppts. 
slowly. (Rose ) 


Tin (stannous) hydrogen chloride, SnCl 2 , 
HCl+3H a O 
Deeomp. by H 2 0. 

, Melts at -25°. (Engel, C R 106 . 1398.) 

Tin (stannic) hydrogen chloride. 

See Chlorostannic acid. 


Tin (stannous) hydrazine chloride, SnCl 2 , 
2N 2 H 4 , EC1 

Very hydroscopic. 

Sol in H 2 0 and abs alcohol (Crntius J. 
pr 1894, (2) 50. 341 ) 

Tin (stannic) chloride with. MCI. 

See Chlorostannate, M. 

Tin (stannous) chloride ammonia, SnCl 2) 
NH S . 

(Berzelius ) 

SnCl 2 , 4NH t Ppt. (Naumann. B. 1904, 
87. 4S»b ) 

Tin ^(stannic) chloride ammonia, SnCl 4 , 

Sol in cold H 2 0 without decomp,, but 
decomposes by heating 

Tin (stannous) chloride arsenate. 

See Arsenate chloride, stannous. 

Tin (stannic) chloride cyanhydric acid, SnCl 4 , 
2HCN. 

Decomp on moist air or with II 2 0. (Klein, 
A. 74 . 85 ) 

Tin ^(stannous) chloride hydrazine, SnCl 2 , 
Decomp, by H 2 0. 

Insol in NHiOH+Aq. (Franzen, Z. 

anorg. 1908, 60. 286.) 

Tin (stannic) chloride nitrogen sulphide, 

SnCh, 2N 4 St. 

Insol in most solvents. 

Decomp by warm NH 4 OH+Aq 
Decomposes in the air (WSlbling, Z. 

anorg. 1908, 67 . 284.) 

Decomp, by H 2 0, (Davis, Chem. Soc, 
1906, 89. 1676 ) 


Tin (stannic) chloride phosphine, 3SnCL 
2FH«. ’ 

Decomp, by H 2 0 (Rose, Pogg. 24. 169 ) 

Tin (stannous) chloride potassium stannous 
sulphate. 

See Sulphate, potassium stannous stannous 
chloride. 


Tin (stannic) chloride sulphur letra. chloride. 
SnCl 4 , 2SC1 4 . 

Very hygroscopic 

Sol in CHCb, ligrom, petroleum ether, 
CS 2 , POCL; very sol. in completely dry 
absolute ether, m benzene, aeetacetic ester 
and m SC1 2 (Ruff, B. 1904, 37 . 4517.) 


Tin (stannic) chloride sulphide, 2SnCl 4 , SnS 2 . 
See Stannic sulphochloride. 


Tin (stannic) chlorobromide, SnCIBrj. 

| Decomp, by H 2 0. (Ladenburg, A. suppl 
8. 60.) 

SnCl 2 Br 2 Decomp, by H 2 0. (Laden- 
burg) 


Tin (stannous) chloroiodide, SnClI. 

Decomp immediately by H 2 0 (Henry, 
Phil. Trans. 1845. 363.) 


Tin (stannic) chloroiodide, SrCl 2 I 2 . 

Fumes m the air 

Decomp by H 2 0 (Lenormand, J. Pharm 

1898. 8 ) 

SnCUs (Lenormand, J. Pharm. 1899, 10. 
114) 


Tin (stannous) fluorine, SnP 2 . 

Easily sol in H 2 0. (Berzelius, Pogg. 1. 34.) 

Tin (stannic) fluoride, SnE 4 . 

Very hydroscopic. 

Sol. m H 2 0 Slowly decomp, in aq. solu- 
tion with separation of Sn0 2 (Ruff, B 1904, 
37 . 681.) 

Tin (stannic) fluoride with ME. 

See Fluostannate, M. 

Tin (stannous) hydroxide? 2SnO, H 2 0. 

Decomp to SnO when boiled with H 2 0. 
More easily sol. m acids than Sn or SnO. 
Sol in NaOH, and KOH+Aq, even when 
dil. Insol. or very si sol. m NH 4 OB, 
(NH 4 ) 2 CO», and K 2 C0 3 +Aq; sol in cold 
Ca0 2 H 2 , and Ba0 2 H 2 with decomposition 
on boiling (Fremy A, ch. (3) 12 . 460.) Only 
si, sol. inNH 4 Cl+Aq hot or cold: (Brett.) 
SI. sol. in NaCjBsO^Aq. (Mercer.) 
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Solubility in NaOH+Aq. 


0.2480 
0 3680 
0 6394 
0 8326 
0 9661 
2 1234 


0 1904 
0 2614 
0 4304 
0 5560 
0 7849 


(Rubenbauer, Z. anorg. 1902, 30 . 335.) 

Not pptd in presence of Na citrate 
(Spiller ) 

Sol m water-glass +Aq (Ordway.) 
SnOaHa. Solubility in 1 1. H a O = 

0 0000135 g. mol at 25° (Goldschmidt, Z. 
phys Ch. 1906, 56. 389 ) 

Tin hydroxide, SnO, 6SnO a +5H a O. 

+9H a O (Sohifi, A. 120. 163. 

Tin sesgirihydroxide, Sn 3 O s , »H a O. 

Insol in H a O Sol. in NH<OH+Aq. 
(Fuohs, J pr. 5 . 318 ) 

Tin (stannic) hydroxide. 

" a “ modification. 

Obtained by pptn by alkali in stannic 
chloride solution. 

Freshly pptd, substance when air 
contains 73 5% H a O; when dried over _ . 

or m a vacuum for 1 month 12 6% H a O. 


into the anhydride The “a" : 
of existing m all degrees of hydri 
Z anorg 1895, 9 . 372-375.) 


oui ui I-I2SO4 even when cone.; msol m HC1 
but changed "by contact with the acid 111 
that when the acid has heen removed the 
ppt. is readily sol in H s O, though pptd. 
again from solution by® addition of HC1 
When freshly piepared the “P" form is sol 
m NaOH+Aq. but is pptd bv an excess of 
NaOH 

A solution of “(3” stannic acid in IIC1 be- 
haves quite diffeiently from an aq solution 
of stanmc chloride'* m that it ppts metas- 
tanmc sulphate when treated with II-SCA. 

This ppt dissolves when heated with dll uffe 
HNO a or HC1, but the solution on standing 
spontaneously forms another ppt A solution 
of “p” stannic acid in HC1 gives a ppt 
when tieated with arsenic acid (Loieuz, 
Z anorg 1895, 9. 372.) 

See also Stannic acid. 


Tin hydroxyl chloride, SnO(OH)Cl. 

See Chlorostanmc acid. 

Tin (stannous) iodide, Snl a , and +2EI a O. 

SI sol in cold, more abundantly in h 
H a O, without decomp 


n HNOi 


phous substance which is very sol 
when moist, sol in H a S04 even du. : 

HC1 and not pptd by an excess V 
in NaOH+Aq and is not pptd 
excess ’ 

A solution of a stannic acid m HC1 _ . 

tical with a solution of freshly prepared aque- 
ous stanmc chloride and gives no ppt with dll 
HC1, H a S04, HNOs or arsenic acid even on 
long standing 

" p ” modification. 

Obtamed by oxidmg and dissolving Sn 
HN0 3 , and from solution of sodium stannate 

a tn Freshly pptdi fiom HNOa when air 
contains 21.3% H a O, and when dried 
over H a SC>4 or in a vacuum 11 3%, — corre- 
sponding to Sn(OH)4 and SnO(OH) a respec- 
tively. B 

Freshly pptd. from sodium stannate solu- 
tion and air dried contains 22 5% H a O and 
when dried over H a S0 4 or in a vacuum con- 
tains 12.1%, — corresponding to Sn(OH) 4 and 
SnO (OH) 2 Passes into the anhydride 1 when 
heated to glowing . 

The “p.” form is capable of existing in all 
degrees of hydration. It is a white am"- 
phous substance which is msol in HNO a ; 


- 

Pta fcJxiIa in 
100 pts 
solution 


98 5 

84 9 

73 9 

60 1 
» 51 5 

1 41.0 

30 5 

1 20 8 

3 43 

3 05 

2 56 

2 09 
1.79 

1 50 
1.21 
1.03 

97 3 
87.4 

77 6 

67 5 

59 7 

49 5 

39 4 

29 6 

19 8 


*3 70 
3 24 
2 75 
2 34 


(Young, J. Am. Chem Soc 1897, 19, 846.) 


Solubility of Snl a m HI+Aq at t°. 
Pts. Snl a per 100 pts. solvent. 


25.31 
23.46 
23.15 
23.76 
24 64 
25.72 
27 23 
29.84 
]34 05 


(Young, J. Am. Chem Soc. 1897, 19. 851.) 
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Solubility of Snl 2 at low temp, in 29 95% 
HI+Aq. 


Temp 

Pts m 100 pts 
dilution 

Pts. in 100 pts 

1.5 

12 96 

14 89 

1 5 

13 16 

15 14 

6 0 

12 35 

14.09 

10 5 

•11 01 

12 36 

15 2 

10.48 

11 70 

24 8 

9.36 

10 33 

, 30 7 

8.78 

9 62 

34 8 

8 70 

9 50 

40 3 

9 51 

10 50 


(Young, J Am. Chem. Soc 1897, 19- 854 ) 


II 


13 52 
16 44 
19 47 
23 50 
25 50 


13 56 
16 37 
19 00 
23 68 
25 60 


15 06 
19.71 
24 27 
30 92 
34 30 


Sol. fft SnC]»-|-Aq Sol m warm alkali 
chlorides or iodides + Aq, also in dil HC1+ 
Aq. Very si. sol. m CHC1 3 , CS 2 , or C«H„. 
(Personne, C R 54. 216 ) 

Sol. m KOH-fAq, (Rose.) 

Sol. in acetone. (Naumann, B. 1904, 37. 
4328.) 


Solubility in organic solvents at t°. 


Solvent 

- 

G Snl4 m 100 
g, of the sat 
solution 

Sp gr of the 
sat solution 

CC1 4 

22,4 

5 25 

1 59 

CC1 4 

50.0 

12 50 

1.63 

CHC1„ 

28.0 

8 21 

1.50 

CoHn 

20.2 

12.65 

0.95 


(McDermott, J. Am. Chem. Soc. 1911, 33. 
1964 ) 


Sol m methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Sol m acetone. (Eidman, C. C 1899, 
II. 1014) 

Solubility in CS 2 . 

100 g. of the sat. solution contain at: 

—58° —84° —89° —94° —114 5° 

10.27 10 22 9 68 10.65 9.41 g.fSnli. 

(Arcfcowski, Z. anorg. 1896, 11. 274.) 


Sol in allyl mustard oil (Mathews, J 
phys Ch 1905, 9. 647.) 

Tin (stannous) hydrogen iodide, Snl 2 , HI. 

Not obtained m pure state. (Young, J. 
Am. Chem Soc 1897, 19. 856 ) 

Tin (stannous) iodide ammonia, Snl 2 , 2NH S . 
(Ephraim and Schmidt, B 1909, 42. 3857.) 
Snti, 8NHa, (Ephraim and Schmidt.) 

Tin (stannic) iodide ammonia, Snl 4 , 3NE S . 
(Peisonne, C R 54. 218 ) 

Snl 4 , 4NH 3 . (Personne ) 

Snl 4 , 8NHs (Rammelsberg, Pogg 48. 
169.) 


Tin (stannic) iodide, Snl 4 , 

Decomp, by H 2 0 into Sn0 2 and HI. 

Very sol in PC1«. (Beckmann, Z. anorg 
1906, 51. 110.) 

Sol. m POCls. (Walden, Z. anorg. 1900, 

25. 212,1 . __ 

Easdy sol in PCls and PBr s (Walden, 
Z anorg 1900, 25. 211 ) 

°~ 1 ”i liquid AgBi'a formmg a solution 


Sol. i 

Z. anorg 1900, 26, 215 ) 

Sol. in SnCl 4 , (Walden.) 

Sol. in anhydrous alcohol, ether, and 
benzene. 1 pt. CS 2 dissolves 1 45 pts. Snl 4 
at ordinary temp. (Schneider, Pogg. 127. 
624.) i 

100 pts methylene iodide, CH 2 I 2 , dissolve 
12.9 pts, Snl 4 at 10°, Bp. r 1 '' 
3.481, (Retgers, Z. anorg. ! 


Tin iodosulphide, 0 
„ See Tin sulphoidide. 

Tin monoxide (Stannous oxide), SnO. 

Insol. in H a O. Sol in acids. Very si, sol. 
m boiling NH 4 C1+Aq. (Rose.) Insol. in 
NaOH or KOH+Aq. 

Insol m liquid NH a . (Gore, Am. Ch. J. 
1898, 20. 830 ) 

Insol in acetone. (Naumann, B 1904, 37. 
4329 ) 

Tin dioxide (Stannic oxide)fSn0 2 , 

Insol. m H»0 or cone acids except cone 
H 2 S0 4 . Insol. in cone alkalies or NH 4 OH+ 

Not absolutely insol, in dil, HNO s +Aq. 
(Mulder.) 

Insol, in liquid NH 8 . (Gore, Am. Ch. J. 
1898, 20. 8300 

Mm. Cassitente {Tin stone). Not.attacked 
by acids. 
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Tin sesguioxide, Sn 2 Os. 

While moist, easily sol m NH 4 OH+Aq. 
SI sol. m dil , more easily in oonc HCl+Aq 
(Berzelius ) 

Tin (stannic) oxybromlde, Sn a Br 0 O+12H 2 O. 
Decomp by H 2 0 into SnBi 2 and H a SnO a 
SujBrsOj As above (Preis and Rav- 
mann, C C. 1882. 773.) , ' 

Tin (stannic) oxybromlde nitrogen pent- 
oxide, SnO a , 3Brj, NaO e . 

Decomp by H 2 0 (Thomas, C R. 1896, 
122. 33 ) 


Tin oxysulphlde, Sn 2 S a 0+llH 2 0. 

ol. in' (NH 4 ) 2 CO a +Aq; slowly sol. 
(Schmidt, B. 1894, 27. 273.9.) 

Tin phosphide, Sn 2 P. ■> 

Ragg, C C. 1898, II 170.1 
inP. Sol. in HCl+Aq. Insol. m HNO a 
+Aq 

SnPj. Not attacked by HC1. Easily at- 
tacked by aqua regia. (Emmerling, B. 1879, 
12. 156.) 1 

SnP 3 . Insol. in HC1. Slowly attacked by 
l TTNrn. otsn 0 


Insol." in HaO Sol in HC1, HC s H a 0 2 , and 
dil IINOa, or H 2 S0 4 +Aq. (J. Davy, Schs 
J. 10. 325.) 

SnaCluOs+lOHaO. Easily sol. m H 2 0 or 
alcohol. 

Can be recrystallized from alcohol but 
not fiom H 2 0 (Tschermak, W. A. B. 44. 
2. 736 ) 

3SnOj, 2SnCl 2 +6H 2 0, Very si. sol. _ 
H a O. Sol, m dil. acids (Ditte, A ch. 1882, 
(6) 27. 146.) 

4SnO, SnCl 2 +6H 2 0. (Ditte) 

Tin (stannic) oxychloride, SnO s , SnCL. 

Sol. in H 2 0 (Scheurer-Kestner, A ch. 
(3) 47. b.) 


Sol. in little, decomp by much H 2 0. 
(Weber, Pogg. 122. 368.) 

4Sn0 2) SnCl 4 +7H 2 0, (Weber) 

“ Metastannyl chloride P," Sn 6 0#Cl 2 . De-| 
liquescent Sol. without decomp, m a small 
amount of H 2 0 or in 1 large amount of H 2 0 
containing a few drops HCI. 

Sol. m abs alcphol. (Engel, C R. 1897, 
124. 767.) 

+4H 2 0 and +9H 2 0, Sol. m H a O acidified 
with one drop of HCI. Pptd. by excess HCI. 
(Engel, C. R. 1897, 124. 768 ) 

“Pamstannyl cMonde," Sn 6 OjCl 2 +2H a O. 
Decomp, by excess H 2 0. 

Sol m H 2 0; pptd. by HCI (Engel, C. R. 
1897, 126. 465.) 

Tin (stannic) oxychloride nitrogen pent- 
oxide, SnOCL, 3SnCl 4 , N 2 O c . 
Hydroscopic; sol. in H 2 0. 

Decomp, by heat. (Thomas, C. R 1896, 
122. 32.) 

Tin (stannous) oxyiodide, SnO, 3SnI 2 ; 
2SnO, 3SnI 2 ; SnO, Snl 2 ; and 2SnO, Snl 2 . 
Decomp, by much H 2 0 (Personae, C. R. 
64. 216 ) 


Sn 8 P 2 . Insol. in mercury. 

Decomp, by HCI (Stead, J. Soc. Chem. 
Ind 1897, 16. 206 ) 

Sn 4 P 3 . Attacked by HCI, HNO a and al- 
kalies. (Jobilois, C. R. 1909, 148. 6370 
The only true compounds are Sn 4 P a and 
SnP 8 (Johbois, C. R 1909, 148. 637.) , 

Tin phosphochlonde, Sn a P a CL, 

(Mahn, Jena. Zeit. 6. 1660.) 

Tin (stannous) selenide, SnSe. 

Decomp, by boilrng HCl+Aq. Slowly 
oxidised by boiling HNOj+Aq, and easily 
dissolved m aqua legia (Schneider, Pogg. 
127. 624) Easily sol in alkalies +Aq 
(Uelsmann, A. 116. 122), or scarcely even on 
boiling (Sohneider), according to method 
of preparation. Sol. in alkali sulphides or 
selemdes +Aq. 

Tin (stannic) selenide, SnSe 2 . 

Not attacked by H 2 0 or dil. acids; scarcely 
attacked by boihng oonc. HCl+Aq; gradu- 
ally decomp by hot HNOa+Aq; easily dis- 
solved by warm aqua regia, ana hot eonc. 
HjS0 4 . 

Sol m cold, more easily in warm KOH, 
NaOH, or NH 4 OH+Aq. (Uelsmann, A. 
116. 122) 

Tin (stannous) sulphide, SnS. 

1 1, H s O dissolves 0.14 X10- 8 mols. SnS 
at 18°. (Weigel, Z. phys. Ch. 1907, 68. 294.) 
T ,1. m dil., sol. in cone HCl+Aq SI. 
hot cone HNOa+Aq Insol m KOH 


*~+ktO. 


. . Insol m H 2 0, H^S+Aq, or chi. 

acids; sol. with decomp, m cone, acids; 
easily sol. m hot cone. HCl+Aq, Insol. 
in H 2 SO»+Aq. Insol m NH 4 OH+Aq. 
Insol in NII 4 C1, or NH 4 NO a +Aq. Scarcely 
sol in (NHJjS+Aq, but easily sol. in the 
same on addition of S. (Rose.) 

10% NaOH+Aq dissolves SnS by violent 
boiling. 

Insol. in cold, si sol. in hot Na^SOa+Aq, 
(Materne, C. C 1906, II. 557.) 

Sol. m alkali polysulphides+Aq. 

Insol. in acetone. (Eidmann, C. C. 1899, 
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II. 1014); (Naumann, B. 1904, 37. 4329.), 
ethyl acetate. (Naumann, B. 1910, 43. 314.) 

Tin (stannic) sulphide, SnS 2 . 

Anhydrous ( Morale gold.) Insol. in HC1 
or HNOj+Aq, but decomp by aqua regia. 
Sol. m hot KOH+Aq or K 2 CO«+Aq; also 
in hot KjS, Na 2 S+Aq, and (NH 4 ) 2 S+Aq. 

1 1. H 2 0 dissolves 1.13 X10-* mols. SnS 2 
at 18°. (Weigel, Z. phys Ch 1907, 58. 294 ) 
+rH 2 0 SI. sol mrNH 4 OH+Aq, but 
readily in KOH, K s S, or Na 2 S+Aq, also m 
’ no. HCl+Aq Decomp by hot HNO a 
. _ , Insol m KBSO,+ ‘ Tjr — 

-|-Aq. Insol in NII 4 CI, i 
(Brett.) 

Pptd SnS 2 is insol in cold, sol. in hot 
Na 2 B 4 0 T -fAq Sol in Na 2 COs+Aq. Very 
sol in NaOH+Aq (Materne, C C. 1908, 
H. 557 ) 

Sol. in boiling cone. H 2 C 2 0 4 +Aq (Clarke, 
C N. 21. 124.) 

Insol m methyl acetate (Naumann, B. 
1909, 42. 3790), ethyl acetate (Naumann, 
B. 1910, 43. 314); acetone (Naumann, B 
1904, 37. 4329, Eidmann, C. C. 1899, II 
1014 ) 

Tin s&sgiw'sulphide, Sn a Sj. 

Sol. m moderately cone. HC1 (Antony 
and Niccoh, Gazz ch. it. 1892, 22. (2) 408.) 


acids, especially HC1, or dll H 2 S0 4 +Aq, but 
when the solution m acids is boiled, it is con- 
verted into /3-titamc acid Very si sol even 
when moist m H 2 SOa+Aq. (Berthier.) SI. 
sol. in alkali carbonates +Aq A complete 
solution in an alkali carbonate -f-Aq can only 
be obtained by adding a Ti salt drop by drop 
to the alkaline solution, and allowing the 
ppt to dissolve entirely before adding more 
Ti salt On boding the solution in (NH 4 ) 2 CO a 
-Aq (or in K 2 COs or Na 2 COs+Aq with 
H 4 C1) the titanic acid is pptd 
Relatively easily sol m mineral acids, de- 
creasing in the following order HC1, HNO s , 
Ii 2 S0 4 . Insol. m pel chloric acid (Lan- 
decker, Z anorg 1909, 64. 67 ) 

Sol. in dil. H 2 80 4 40 g. H a O -|- 70 g. 

H 2 S0 4 (sp. gr. 1 145) dissolves 0.33 g TiO a 
m 15 min. (Hall and Smith, Proc Am. 
Phil. Soc. 1905, 44. 193 ) 

Insol in liquid NIi 3 (Gore, Am Ch. J. 
1898, 20. 830.) 

p-Tilanic acid, Meiatitamc acid — Insol. 
in H 2 0, acids except IIP, or alkali hydrates or 
carbonates +Aq When digested with cone. 
H 2 S0 4 until acid is evaporated, the residue 
sol in H 2 0. (Berzelius ) 
t-Tilamc acid — Sol m pure H 2 0, but 
0-acid is pptd by boiling (ICnop, A, 123 


Tin sulphoohloride, SnS 2 , 2SnCl 4 . 

H 2 0 4 dissolves out SnCl 4 . (Dumas, Schw. 
J. 66. 409.) 

SnS 2 Ci t2 = SnCl 4 , 2SC1 4 . Sol in H„0 with 

m dil HNOs+Aq 
(Casselmann, A 83. 267.) 


separation of S 
Gradually sol 
Sol. in POCla 


Barium titanate, 2BaO, 3Ti0 2 
(Bourgeois, C. R. 103. 141.) 

Barium per titanate peroxide. 

See Pertitanate, barium peroxide. 


Tin sulphoiodide, SnS 2 I 4 . 

Decomp, by H 2 0 into Sn0 2 , S, and HI, 
by cold cone HCl+Aq with separation of S, 
also by aqua regia, and HNOs+Aq 
Cold KOH+Aq separates S and Sn0 2 
Completely sol in'hot KOH+Aq 
Sol in cold, more easily m hot CS 2 or 
CHCls 

Decomp • by alcohol. (Schneider, Pogg. 
111. 249.) 


Tin sulphophosphlde, SnjP 2 S. 

Insol m HC1, HNO s and aqua regia. 

Sol. in aq alkali hydroxides, containing 
Cl 2 or Br 2 in solution. (Granger, C. R. 1896, 
122. 322 ) 

Tin (stannous) telluride, SnTe. 

Not attacked by cone. HCl+Aq. (Ditte, 
C. R 97. 42.) 

Titanic acid, TiO s , ®H s O. 

m-Titamc acid — Insol in H a O or alcohol 
When dried in the cold, is completely sol in 


Calcium titanate, CaTiOs. 

(Ebelmen, C. R. 32. 711.) 

Min Perofskile. Scarcely attacked by 
HC1 +Aq or other acids, except hot H 2 S0 4 , 
tyhich decomposes it. 

CaO, 2 Ti 0 2 Mm Titanomorphle. Par- 
tially decomp, by HCl+Aq, completely by 


Cobaltous titanate, CoTiOs. 

(Bourgeois, C C 1893, I 226 ) 

Ferrous oi+io titanate, Fe 2 Ti0 4 . 

(Hautefeuille, C. R. 59. 733 ) 

Ferroferric titanate, FeTiOs, »Fe a Oj. 

Mm. Menaccanite. Very si sol." in HC1 or 
aqua legia with separation of TiO a 

Ferric titanate. 

Not attacked by boiling H 2 S0 4 or cono. 
HCl+Aq. (WBhler and Liebig, Pogg. 21. 
578.) 
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Magnesium titanate, MgTi0 3 . 

Insol in H 2 0 and acids (Hautefepille, A 
oh (4) 4 . 169 ) 

Min. Geikieltle 

When finely powdered, is easily sol in hot 
HC1 or in cold HF in a few hours (Dick, 
Miner, Mag 1894, 10 . 146.) 

Mg 2 Ti0 4 . Slowly deeomp by boiling 
with HNOs+Aq (Hautefeuille, A. ch (4) 
4 . 169.) 

Potassium titanate, K 2 Ti0 3 , 

Anhydrous. Decomp with H 2 0 
+4H 2 0. Dehquescent. Very sol. m H a O. 
Precipitated from aqueous solution by alcohol. 
(Demoly, Compt. cnim. 1849 . 325.) 


Titanium, Tl. 

Decomp. H s O even under 100° (Wbliler); 
not attacked by H a O under 500°. (Kern, C. N 
33 . 57). 

Does not decomp* II 2 0 at 100°. 
(Schneider, Z anorg. 1894, 8. 85 ) 

Sol. in HCl+Aq if warmed. Rapidly sol. 
in HF+Aq. Sol. in cold dil. H 2 S0 4 +Aq, 
HN0 3 +Aq, or HC 2 H 3 0 2 +Aq Dissolves 
almost instantaneously in HF+Aq. (Merz.) 

Sol. in molten 13ad and iron; sol. in HC1, 
HN0 3 and aqua regia (Moissan, C R. 1895, 
120. 293.) 

Amorphous, Loses its spontaneous in- 
flammability when left for a time in contact 
with HaO. (Schneider, Z. anorg. 1895, 8. 85.) 


Potassium titanate, acid, K 2 0, 3TiOa +2H s O 
Insol. in H 2 0 (Demoly ) 

K 2 0, 6Ti0 2 +2H 2 0 (Demoly ) 

K 2 0, 3Ti0 2 +3H,0. Insol in H 2 0. Com- 
pletely sol m HCl+Aq if only cold H 2 0 is 
used tor washing. When heated to 100°, no 
longer completely sol in HCI+Aq. (Rose, 
Pogg. 74 . 663.) 

KjO, 12 Ti0 2 (Rose, Gilb Ann. 73 . 78 ) 

Sodium titanate, Na 2 Ti0 3 . 

Anhydrous. Decomp, by H s O into NaOH, 
and an acid titanate, msol m H 2 0 

+4H a O Dehquescent Very sol. in H 2 0. 
Precipitated from aqueous solution by alcohol 
(Demoly.) 

Sodium titanate, acid, 2Na 2 0, 9TiOa+5H 2 0. 

If not heated to 100°, is sol. m cold HC1+ 
Aq (Rose, Gilb Ann, 73 . 78 ) 

2Na 2 0, 3TiOj Insol. in H 2 0; slowly sol 
in cold, easily m hot HCl+Aq (Cormim- 
bceuf, C. R 115. 823.) 

Na 2 0, 2Ti0 2 . As above (C ) 

Na«0, 3 Ti0 2 Insol m H 2 0, and nearly 
so m boiling HCl+Aff. (C.) 

Strontium titanate, 2SrO, 3Ti0 2 . 

(Bourgeois, C R. 103 . 141.) 


Titanium amide, Ti(NH 2 ) 4 . 

Violently attacked by H 2 0. (Stahler, B 
1905, 38. 2029.) 

Ti tanium tribromide, TiBr 2 +6H 2 0. 

Very hydroscopic. (Stahler, B. 1904, 37. 
4409.) 

Titanium tetrabromide, TiBr 4 . 

Deliquescent. Decomp, by H 2 0. (Duppa, 
C. R 42. 352 ) 

Sol. in absolute alcohol and in dry ether 
(Rosenheim and Schutte, Z. anorg 1900, 
24 . 238.) 


Titanium bromonitride, TiNBr. 

Decomp, by a small amount of STsO. On 
addition of more H 2 0, a part dissolves form- 
ing a solution which decomp on warming 
with separation of titanic acid It behaves 
similarly toward dil. HNOa, dil. HC1 and dil, 
HjS 0 4 , Completely sol. m warm dil. H 2 S0 4 . 
(Ruff, B 1908, 41. 2262.) 

Titanium carbide, TiC. 

Sol m HNO»+Aq (Shimer, C. N 55. 71.) 
Insol in HC1 Slowlv sol. in aqua regia. 
(Moissan, C R 1895, 120. 295.) 


Zinc titanate, ZnO, Ti0 2 (?). 

(L5vy, A. ch. (6) 24 456.) 

2ZnO, TiO s (?). (L6vy ) 

3ZnO, 2 Ti 0 2 , Slowly attacked by warm 
H 2 S0 4 or HNOs+Aq. and by H 2 S0 4 +HF. 
Wholly sol in cold HCl+Aq (L6vy ) 

4ZnO, 5Ti0 2 Not attacked by cold cone, 
acids, but sol. by boiling except in HCl+Aq. 
(L6vy ) o 

ZnO, 3Ti0 2 . Insol in H a O, alcohol, u. 
ether. Dil. II MO 3, H 2 S0 4 , or HCl+Aq do 
not attack even on boiling; boiling H 2 S0 4 dis- 
solves with difficulty; not attacked by cone, 
boiling alkalies +Aq (Lfivy, A. ch (6) 25 . 
471 ) 


Pertitanic acid. 

See Pertitanic acid. 


j Titanium carbide nitride, TiioC 2 N8 =>Ti(CN) 2 , 
3Ti,N 2 . 



(Berzelius) 


Titanium dichloride, TiCI 2 . 

Very deliquescent Decomposes H 2 0 with 
violence Insoi in ether, CS 2 , or CHC1«. 
Decomp by 99 6% alcohol. 


Titanium inchloride, TiCl 3 . 

Deliquescent. Sol m tl 2 0 with evolution 
of heat. 

+4H a O (Glatzel, B. 9. 1829.) 

+6H2O. Very sol m H 2 0. (Polidori, Z. 
anorg. 1898, 19. 307.) 
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Titanium tetrachloride, TiC1 4 . 

Anhydrous. Sol. in II 2 0 with" evolution of 
much heat, ' 

+SH2O Deliquescent 

Titanium sulphuryl chloride, TiCl 4 SO s = 
TiCljOSOjCl 

Deliquesces gradually in moist air (Clans- 
mtzer, B. 11. 2011.) 

Titanium chloride ammonia, TiGL, 4NH 8 . 

Deliquescent Solution in H 2 0 is not 
quite clear. (Rose ) 

According to Persoz (A. ch 46 . 315), ib 
T iQL, 6NH3. 

TxCL, QNH 3 and TxCh, 4NH 8 . 

Both compds. are unstable in moist air, 
insol. in ether. (Rosenheim, Z anorg. 1901, 1 
26. 245.) 

TiGL, 8NH a . Violently decomp, by H 2 0. 
(Stabler, B. 1905, 38. 2627.) 

Titanium tetrachloride cyanobromide, 

TiCls, NCCIBr 

(Schneider, Z anorg. 1894, 8. 92.) 

Titanium chloride cyaahydric acid, TiCL, 
2HCN. 

Deliquescent. Sol. in H 2 0 with evolution 
of heat (Wohler, A 73. 226.) 

Titanium trichloride nitrogen sulphide, 
2TiCl„, N4S4. 

Deconip rapidly in air (Davis, Chem. 
Soc 1908, 89 . (2) 1576 ) 

Titanium tetrachloride nitrogen sulphide, 
T1CI4, N4S4 
Hydroscopic 

Decomp, by H 2 0, HNO», HC1, KOH and 
alcohol. (WOlblmg, Z anorg 1908, 57 . 282 ) 

Titanium chloride phosphine. 

Decomp by H 2 0,' HCl+Aq, KOH+Aq, 
K 2 COs+Aq, or (NH 4 ) 2 C0 8 +Aq (Rose ) 

Titanium tetrachloride phosphoryl chloride, 
TiCl 4 , 2P0C1 8 . 

(Ruff, B. 1903, 36. 1783.) 

Titanium chloronitride, TiNCl. 

Decomp, by small amount cold H 2 0. On 
the addition of more HjO it is only partially 
decomp. For complete solution, the addition 
of dil. HC1 or a mixture of warm dil H 2 S0 4 
and HF is necessary. Easily sol in cone. 
HNOj and m cone. H 2 S0 4 . (Ruff, B. 1908, 
41 . 2259.) 

Titanium difluoride. 

(Hautefeuille, C. R. 57 . 151.) 

Probably sespiwfluoride. 


Titanium sesguifluoride, Ti 2 F 8 . 

Appears to be two modifications, one sol 
m II 2 0, and the other insol. in H 2 0 (Hautc- 
feuille, C. E 59. 189.) 

Insol. m H 2 0 (Weber, Pogg. 120. 292 ) 

Titanium fetrafluoride, TiF 4 . 

Decomp, by H 2 0. (Unverdorben.) 

Sol. in H 2 0, but solution decomp, upon 
evaporation (Marignac, Ann Min (5) 16. 
258.) 

Sol in H„0 (Emich, M. 1904, 25. 910.) 
Very hydroscopic 

Sol in H a O. SI sol in cone. HF+Aq. 
Sol in cold POOL without decomp. De- 
comp. in warm POCl 3 
Sol m alcohol and dry pyridine. 

Insol. m ether, CS 2 , CCL, SiCL, SiBr 4 , 
S0 2 C1 2 , SOCl 2 , SC1 2 , AsCls, S0 3 , CrOs, PC1 3 
(Ruff, B 1903, 36. 1780 ) 

+2H a O. Sol m HoO. (Ruff, B 1903, 36. 
1780 ) 

Titanium hydrogen fluoride, 2HF, TiF 4 = 
H 2 TiF s . 

Sol in H 2 0 with decomposition and separa- 
tion of a basic salt Corresponds to fluosihcio 
acid, and may be considered as fluotitamo 
acid H 2 TiFo. 

Titanium fluonde with MP. 

See Fluotitanate, M. 

Titanium /efrafluoride ammonia, TiF 4 , 2NH 8 . 

Sol. m H 2 0; decomp in aq. solution on 
boiling. (Ruff, B. 1903, 36. 1781.) 

Titanium monohydroxide, Ti0 2 H 2 . 

Ppt. (Wohler, A. 73. 49.) 

Ti 3 0 4 H. Not attacked by cold cone, acids; 
si. attacked on warming. Insol. in cold or 
hot KOH+Aq. (Wmkler, B. 1890, 23. 2659.) 

Titanium segwihydroxidS, Ti 2 0 8 , sH a O. 
r Decomposes very quickly with H 2 0, form- 
mg titamum dihvdroxide 
Ti0 8 H 8 . (Polidori, Z. anorg. 1899, 19 . 306.) 

Titanium dihydroxide. 

See Titanic acid. 

Titanium hydroxychloride, TiC1 8 (OH). 

Dehquescent. Easily sol in H 2 0 and al- 
cohol Sol. in ether. 

TiCI 2 (0H) 2 +lJ^H 2 0, Dehquescent. Sol. 
in H 2 0, alcohol, and ether. Aqueous solution 
decomp, by boding. 

TiC1(OH) 8 +H 2 0 Nearly msol in H a O. 
Insol in alcohol and ether. (Konig and v. 
der Pfordten, B. 21 . 1708.) 

See also Titanium oxychloride. 

Titanium diiodide, Til 2 . 

Very hydroscopic; msol. in organic golvents; 
sol in cone. HF and boiling HC1, decomp, by 
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alkalies, H 2 S0 4 and HNOs. (Defacqz, Titanium oxide, Ti 3 0 5 . 


Titanium imodide, TiI 3 +6H a O. 

Very hydroscopic. (Stiihler, B. 1904, 37. 
4410) 


(Deville, C R Ei3- 163 ) 

True foimula is Ti 7 0 ]2 (v. del' Pfordten, 

A 237. 201 ) t 


Titanium fefroiodide, Til4, 
Fumes on air, and dissalv 
with evolution of heat. Soli 
on standing. (Weber ) 


a. lyu'i, . xitanixim peroxide, TiOa. 

Sol in acids. Solution in H 2 S0 4 
stable, but the IIC1 solution decompos 
„ • -,-r ,, easily. (Weber, B. 15. 2599; Picenn, 
.picUy m HiO 2221; Classen, B. 21. 370.) 
i decomposes 


on standing. (WeDer ) Titanium oxychloride, TiO s , TiOCl 2 +8H a O. 

AT Sol. in much H a O (Merz, Bull. Soc. 1867. 

Titanium nitride, TisN4. 401) 

Difficultly sol. m warm HNOa+Aq. More T la O a Cl a . Insol mH a O. Sol.mNH 4 OH+ 
easily sol. m aqua regia. (Rose.) Aq with separation of TiO a 

Insol. m dil. acids. Decomp, by hot cone. See also Titanium hydroxychloride. 

H2SO4 and by eonc HNO s , especially when 

HF is added, and by boiling lCOH+Aq. Titanium oxyfluoride. 

JZL m (ElS,,°B rf fSS,« d fS? •"“* <***.?* XI. 

TiN«. Insol, in HaO. (Wohler.) See Fluoxypertitanate, M. 


Insol, m all ordmary indifferent orgamc 
solvents (Ruff, B. 1912, 45. 1369 ) 

TiN«. Insol, in H a O. (Wohler.) 

Is TiN, according to Guerm (C R. 82. 972.) 

Titanium monoxide, TiO. 

(Moissan, C. R 1895, 120. 290.) 


Titanium phosphide, TiP. 

81. sol in boiling aqua regia 

Insol. in dil or cone acids and alkalies. 

SI. attacked by fuming HNOs m sealed 
tube at 250°-300 4 . (Geweclce, A. 1908, 861. 


Titanium sesguioxide, TijOj. gq \ ' ' ‘ ' 

Insol. in HC1 or HNOs+Aq Difficultly 
sol. in HjSOi (Ebelmen, A ch. (3) 20. 392.) Titanium phosphochloride. 

When moist, msol. in H a O or NH 4 OH+Aq, See Phosphorus titanium chloride, 
but qmckly decomp, to TiO a Sol. in oxygen « 

acids, but qmckly deoomp (Berzelius.) Titanium sllicide, TiSij. 

Sol in HF; insol m other min. acids 

Titanium dioxide, TiOa, Slowly sol in 10% KOH-{-Aq. (Hbmg- 

Amorphms. Insol. in H s O, HC1, or dil. sohnud, C. R. 1906, 143. 226.) 

HaSOi+Aq, even when heated for a long 

q ime Titanium monosulphide, TiS. 

Sol in cono. H a SOi by long digestion. Insol. in alkalies Difficultly sol. in nitric 

TiOa, strongly ignited at 10 00°, is practi- acid and aqua regia 
cally msol. in cone H3SO4 and HF » Insol. in HF. (v. dcr Pfordten, A 234. 

When less strongly ignited (by heating 257 ) 
ortho or metatitamc acid to 700°) it is easily 

sol. therein. (Bornemann and Schirrmeister, Titanium disulphide, TiS a . 

C.C. 1870 ) Decomp, slowly on moist air. Insol m 

Igmted TiOa is very (hfficultly sol. m HF. HQ or d £ H,S0 4 +Aq. (Ebelmen.) 
(Pennington, J Am. Chem Soc. 1896, 18. s 0 l in aqua regia or HNOs+Aq. Decomp 
5Q i . , . . , _ n „ Qr , by KOH+Aq or NaOH+Aq. Insol. m 

The solubihty of igmted TiO a in HaS0 4 j^g^+Aa (Rose ) 
is helped by HaO a . (Weiss and Landecker, SoL in HF at (v d pfordten, A. 

Z. anorg. 1909, 64. 71.) 234 257 ) 

The solubihty, in H a S0 4 10 increased by ‘ ' J 
addition of HaO,. HaOa brings TiOa quicMy xitani um ses2 „isulphide, TiaS 3 . 
and completely mto solution in the presence . * , „ , . , , rtp 

of NH 4 OH, NH4CI, NaOH, NajCO, and “ caustl ,° alkalies+Aq. Sol. in HF 

Na 2 HP0 4 . (Weiss and Landecker, Z. anorg. at a high temp. Insol m aqua regia, (v der 
1909 64. 71 ) * Pfordten, A. 234. 257,) 

1898^°2 1 0.“83oT d NH8 ’ (G ° re ’ AlB Ck ' J ’ Titanomolybdic acid, TiOa, 12MoO,+22H a O. 

Crystalline. Min. Rutile, Brookite, and Very sol. m H a O 
Anatase ? Solubihty as above Sol m ether. (Pfechard, C. R. 1893, 117. 

See also Titanic acid. 1790.) 
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Ammonium titanomolybdate, 

2(NH 4 ) a O, TiO a , I2M0O3+IOII2O. 

Sol m H 2 0 and acids'; completely msol 
in solutions of ammonium salts (Pochard.) 

Potassium titanomolybdate, 

2K a O, TiO a , I2M0O3 +16H a O. 
Efflorescent. 

Sol in H a O, (PAchard.) 

Titanodccitungstic acid, r H a TiWioO aa + 

„ ®H a O. 

(Leoarme, Bull. Soe (2) 36 . 17.) 

Titanotungstic acid or Titanoduodeci- 
tungstic acid, H a TiWis0 4a +a;H a 0 
(Leoarme, Bull. Soc. (2) 36 . 17 ) 

Titanous acid. 

Sodium titamte, Na a TiO a =3NasO, TijOj. 

Sol in dil acids (Koenig and v. der 
Pfordten, B 22. 2075 ) 

Titanyl compounds. 

See Titanium oxy- compounds. 

Triamine cobaltic compounds. 

See Dichrocobaltic compounds. 

Trithionic acid, H a S a O a 
Known only in aqueouB solution 
Solution m H a O gradually decomposes m 
the coldfrapidly at 80°. Not decomp, if very 
dilute or in presence of acids, except HNO a , 
HC10 a , and HIOs (Fordos and GAlis, A ch 
(3) 28. 451.) 

Trithionates. 

The trithionates are all sol in H a O, and 
very easily decomposed. 

Ammonium trithionate, (NH 4 )sSjO a 
Very deliquescent and unstable. 

Very sol. in H a O 

Insol. in abs alcohol (Divers and Ogawa, 
Chem. Soc. 1900, 77 . 337.) 

Barium trithionate, BaS a Oe+2H a O. 

Very sol. m HsO. Precipitated from 
aqueous solution by large excess of alcohol 
Aqueous solution is very unstable. (Kessler, 
Pogg 74 . 250.) 

Lead trithionate, PbS s O a . 

Very si. sol. in H a O. Sol. hi NaAOn+Aq 
(Fogh, C. R 110. 524) 

Potassium trithionate, K a S a O a . 

Sol. m H a O, Insol. in alcohol. (Kessler, 
Pogg 74 . 270 ) 

Sol in H a O with decomp. 

Insol. m alcohol. (Langlois, A. 1841, 40. 

102.) 


I Sodium trithionate, Na 2 S 3 O a . 

Verysol in H a O 

+3H a O. (Vilhers, C R 106. 1356.) 
Thallous trithionate, Tl 2 S a O a . 

Sol m H a O. (Bevan, C. N 38. 294.) 


Zinc trithionate. 

I in H a O, but decomposes upon wanning 
the solution. (Fordos and Gdlis, C. R. 16. 
1070 ) 

Tungsten, W. 

Metallic Not attacked by heating with 
fummg HNOa, aqua regia, or other acids, or 
by boiling KOH+Aq Sol in KOH+Aq and 
NaClO+Aq (v. Uslar, A. 94 . 255 ) 

Not easily acted upon by moist air, if no 
CO a present. Sol. in a mixture of HF and 
HNO a . Very slowly sol. m H a S0 4 , HC1 and 
T. (Moissan, C. R 1896, 123. 15 ) 

Very slowly attacked by HNO3, HsS0 4 , 
HC1 and even CrO a . A mixture of CrOs and 
H a S0 4 dissolved 1 67 g. in 16 his. from a fane 
wire and 1,36 g. in 14 hours (Fink, Met. 
Chem Eng. 1910, 8. 341 ) 

Compact tungsten is not attacked by dil.. 
and only si dissolved by cone H a S0 4 Not 
attacked by dil. or cone. HC1 HNO s and 
HNO a +HCl attack slowly by long heating, 
forming thin layer of WO a Slowly sol in 
HNO a +HF. (Weiss, Z. anorg. 1910, 65. 339.) 

Alummothermic tungsten is insol in 
acids and in aqua regia. Sol. in fused KOH 
(Stavenhagen, B 1899, 32. 1515.) 

Insol. in HC1 of any concentration at room 
temp and only very si. sol. at 110°. After 
bemg in contact with hot cone. HCIJsp. gr. 
1.15) for 175 hrs. the metal lost 0.5% of Its 
weight. SI. sol. in dil HC1 at 110°. 

Insol. in cone. H a S0 4 at room temp, and 
in dil. HsS0 4 at llO 0 . Somewhat sol. in cono. 
H a S0 4 at high temp 

Insol. in cone. HN0 8f ,and hot or cold HF. 
SI. sol. m aqua regia. 

Very sol in HF+HNO a . (Ruder, J. Am. 
Chem. Soc. 1912, 34 . 387 ) 

Insol in aqua regia and acids; sol. in fused 
KOH. (Stavenhagen, B 1899, 32. 1514.) 
Insol m KOH+Aq 
Sol in fused KOH 

Slowly sol. in fused Na a C0 3 , K a CO s or 
mixture of the two. 

Somewhat sol. in NaOCl+Aq. (Ruder, J. 
Am. Chem Soc 1912, 34 . 388.) 

Insol in liquid NHs. (Gore, Am. Ch. J 
1898, 20. 830.) r , 

Crystalline. Insol. m H a O, HC1, or H a S0 4 
Oxidised by HNO a or aqua legia (D’Elhu- 
jar ) 

Sol. in boiling KOH+Aq, (Riche, A. ch. 
(3) 60 . 5.) 

Amorphous. Easily oxidised by HNO a + 
Aq. (Zettnow.) 

Tungsten amide. r 

See Tungsten nitride. 
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Tungsten arsenide, WAs 2 . 

Insol in HjO and other solvents Not 
attacked bv boiling HF 01 HNO a Sol in 
cold HF +HNO a and 111 hot aqua regia Not 
attacked by hot KOH+Aq or NaOH+Aq 
Decomp, by fused KOH or NaOH. (De- 
facqz, C R 1901, 132. 139 ) 

Tungsten boride, WB 2 . 

Slowly attacked by cone acids; vigorously 
attacked by aqua regia (Tuckei and Moody, 
Chem Soc 1902, 81. 16 ) 

Tungsten dibromide, WBr 2 . 

Partly sol in H 2 0, the rest decomposing to 
W0 2 and HBr. 


Tungstate tungsten oxide, potassium stron- 
tium. 

Tungstate tungsten oxide, sodium. 
Tungstate tungsten oxide, sodium stron- 
tium. , 

Tungsten carbide, W 2 C. 

Sol m boiling HNO a , very slowly acted 
upon by other acids. (Moissan, C R. 1896, 

123. 16.) 

WC. Insol. in TUI acids, only si sol in 
HjSOi and cone. HNO a ; sol 111 fused Is CIOs 
and KNOa. (Williams, C. R 198,126.1721) 

Tungsten bichloride, WC1 2 
Decomp on the air 01 with H a O (Roscoe ) 


Tungsten pentabromide, WBr a . 

Dccomp by moist an- or H 2 0 Sol. 
caustic alkalies+Aq, 

Very hydroscopic Fumes m the an 
Decomp, by H 2 0 

Sol m HF, or cone. HC1. SI. sol. m fuming 
HBr Decomp by dil. HC1, cone HNO a or 
dil HuSOi, Readily attacked by fused 
alkalies or alkahes+Aq. Sol m CC1„, CHCl a , 
CHBr a , abs alcohol, ether, essence of teie- 
benthme and benzene (Defacqz, C R. 
1899, 128. 1232 ) 

Tungsten kesabromide, WBr 6 . 

Deoomp by H 2 0 and m the an: 

Sol m NHjOH+Aq, (Smith, J Am. 
Chem Soc. 1897, 18. 1100.) 

Tungsten bromochloride, WC1 6 , WBiv 
Deoomp, by H 2 0. Sol m HF. Deoomp. 
by HNOj or H 2 SO a Violently attacked by 

fused alkali or alkali +Aq. Sol. in : 1 

organic solvents. 

WClt, 3WBr a Properties like those of 
WClo, WBi's (Defacqz, C. R. 1809, 129. 516.) 

Deoomp by H 2 0? Sol. in 40% HF+Aq. 
22° B HC1 +Aq gives a si ppt of WG a . 
Decomp by HNOt and by H 2 SO<. Sol m 
abs alcohol, ether, CS 2 , C»H 6 and glycerine. 
Sol m CCI4 only on warming Nearly msol 
m oil of turpentine (Defacqz.) 

Tungsten bronze. 


Tungsten feirochloride, WCh. 

Deliquescent Partly sol in H a O, with sub- 
sequent decomposition (Roscoe ) 

Tungsten pentachloride, WCh. 

Veiy deliquescent. Decomp with H 2 0 
with hissing and evolution of heat and separa- 
tion of W 2 O a . 

Very si. sol in CS 2 (Roscoc.) 

Tungsten /teaxichloride, WClt. 

Not deoomp. by moist air 01 H s O De- 
comp. by alcohol Very sol in CS 2 (Ros- 
ooe.) 

Easily sol in POCla (Teclu, A 187. 255 ) 
Tungsten chloride nitrogen sulphide, WCh, 
(Davis, Chem. Soc. 1906, 89. (2) 1575 ) 

Tungsten chloroarsenide, W 2 AsC1 9 . 

Hydroscopic, decomp by H 2 0 and acids; 
sol in aq solution of alkalies; msol in an- 
hydrous organic solvents. (Defacqz, C. R 
1901, 132. 139 ) 

Tungsten chlorosulphide, W 2 S 7 C1 8 . 

Decomp by H 2 0 

Sol. in S 2 C1 2 , (Smith and Oberholtzer, Z. 
anorg. 1894, 6. 68.) 

WCh, 3WS a . Decomp by H 2 0, Insol. in 
CS 2 , alcohol and CtH a . (Defacqz, A. ch. 1901 , 
(7) 22. 266 ) 


•Tungstate tungsten oxide, barium. 
Tungstate tungsten oxide, barium potas- 
sium. 

Tungstate tuOgsten oxide, barium sodium. 
Tungstate tungsten oxide, calcium potas- 


Tungsten Aeaxifluoride, WF«. 

Fumes in the air 

Decomp byH 2 0. Easily sol. inaq. alkalies. 
(Ruff, B. 1905, 38. 747 ) 


Tungstate tungsten oxide, calcium sodium. 
Tungstate tungsten oxide, lithium. 
Tungstate tungsten oxide, lithium potas- 

Tungstate tungsten oxide, potassium. 
Tungstate tungsten oxide, potassium so- 
dium. 


Tungsten diiodide, WI 2 . 

Not decomp, by H a O. (Roscoe, A. 162. 
360.) 

Insol. in H a O, CS 2 and alcohol. Decomp, 
by boiling H 2 0, HNO a , H2SO4 and aqua 
regia; sol. in fused KOH, and alkali carbon- 
ates (Defacqz, C. R. 1898, 126. 936 ) 
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Tungsten ieiraiodide, WI 4 . 

Insol, in H 2 0, ether, chloroform and tur- 
pentine, sol m abs alcohol, decomp when 
boiled with H 2 0; sol, with decomp in dil. 
HC1 and H 2 S0 4 , in JJN0 3 and aqua legia, and 
m allcali hydroxides and carbonates fused or 
in aq. solution. (Defacqz, C. R. 1898, 127. 
511.) 

Tntungsten nitride, W a N 2 . 

(Uhrlaub ) 

W 2 N a , Insol m HNOs, dll H 2 S0 4 and 
NaOH+Aq (Rideal, Cliem Soc 1889, 65. 
44.) 


Tungsten nitride amide, W a N 0 H 4 =2WN 2 , 
W(NH 2 ) 2 

Not attacked by acids or caustic alkalies+ 
Aq. (WShler, A 73. 191.) 

Tungsten nitride amide oidde, WjN a H 4 0 4 = 
3WN 2 , Wj(NH 2 ) 2 , 2WO a . 

Not attacked by acids or alkalies (W8h- 
ler.) 

Tungsten won oxide, WO. 

Insol m HjO. Not attacked by HC1, 
HP, H 2 S0 4 , or KOH+Aq HNO a +Aq or 
aqua regia convert it into WO a (Headaen, 
Sill. Am, J 145. 280 ) 


Tungsten dioxide, W0 2 

(a) When prepared m the dry way. is at- 
tacked only by aqua regia, which oxidises to 
WOs. 

(b) When moist, is sol. m HC1 or H 2 S0 4 + 
Aq, also in KOH+Aq Insol. in NH 4 OH+ 
Aq. (Riche, A, ch (3) 60. 5d 

Cryst. Insol. in HC1, H 2 S0 4 and cone, aq 
alkalies; sol. in HNO a . (Hallopeau, C R 
1898, 127. 135.) 


Tungsten oxide, blue. 

W 2 O a (Riche, A. oh. (3) 60. 33); W3O8 (v. 
Uslar), W 4 On (Gmolin). 

All are probably the same substance. Not 
attacked by boihng HNO a or aqua regia 
Slowly sol. in boiling KOH+Aq. 

Tungsten Inoxide, WO a . 

Insol in H a O or acids. SI. sol in dil KOH 
+Aq, NaOH+Aq, Na 2 CO a +Aq, or H 2 CO a + 
Aq, but easily sol. in cone boiling solutionS| 
of same. NH 4 OH+Aq when boiling has a 
solvent action. 

Insol in cone, and dil H 2 S0 4 . (Desi, J. 
Am. Chem. Soc 1897, 19. 214.) 

Mm. Tungslite. Insol. in acids. Sol in 
NB 4 OH+Aq, , 

Tungsten oxide, W 2 O a . 

Sol. in alkalies (Desi, J. Am. Chem. Soc.' 
1897, 19. 214 ) 


W a O a . Insol. in acids and alkalies (Desi, 
J Am. Chem Soc 1807, 19. 228.) 

+H 2 0. Like W a 0i 4 +H 2 0. (Allen and 
Gottschalk, Am. Ch J. 1902, 27. 336.) 

W 4 O a . (Desi, J. Am Chem Soo 1897, 19. 
219.) 

W5O0. (Desi.) 

W.0 I4 +H 2 0. Insol m H 2 0 containing a 
little HC1 

Slowly attacked by cold, eono. MOH+Aq, 
(Allen and Gottschalk, Am Ch. J 1902, 27. 


Tungsten inoxide ammonia, WO a , 3NH a . 

(Rosenheim and Jacobsohn, Z. anorg. 
1908, 60. 306 ) 

Tungsten oxybromide, etc. 

See Tungstyl bromide, etc. 

Tungsten monophosphide, WP. 

Not attacked by HP or HC1. 

Sol in warm HNO a +HF. Slowly attached 
by hot HNO a . 

Not attacked by KOH+Aq or NaOH+Aq. 
(Defacqz, C. R 1901, 132. 34.) 


Tungsten th'phosphide, WP 2 . 

Insol in H 2 0 and in most organic solvents: 
insol. m HC1 and HP; sol in a mixture 91 
HF and HNO a in the cold, and in aqua regia 
warming. (Defacqz, C. R. 1900, 130. 916.) 


Tungsten phosphide, W 4 P 2 . 
t Not attacked by any aoid, not even by 
aqua regia (Wohler and W right, A. 79. 244 ) 
W a P 4 . (Wflhler and Wright.) 


Tungsten dfselenide, WSe 2 . 

(Uelsmann.) 

Tungsten iriselenide, WSes. 

Easily sol. in alkah sulphides or selenides 
+Aq. (Uelsmann, Jahrb f. Ch. 1860. 92.) 

Tungsten silicide. 

Sol. in HP 

Only very si, sol. in other acids (Warren, 
C. N. 1898, 78. 319.) 

WSi 2 . Not attacked by ordinary acids and 
scarcely by warm aqua regia, but violently 
attacked by HNO a +HF. SI. attacked by 
10% alkahes+Aq. (Honigschmid, M. 1907, 
28- 1017.) 

Not attacked by dil. or eonc HC1, HF, 
HNO a or H 2 S0 4 , nor by not aqua regia. 

Attacked by HNO a +HP or by fused 
alkalies, (Defacqz, C. R . 1907, 144. 850.) 

WSi a . Violently attacked by HNO a +HF. 
Not attacked by HNO a , H 2 S0 4 , HC1 or HP. 
(Frilley, Rev M6t. 1911, 8. 509.) 

W 2 Si a Insol. in acids mcludmg HP: sol. 
m a mixture of HF and HNO a ; sol in fused 
alkali hydroxides and carbonates. (Yigour- 
oux, C. R. 1898, 127. 394.) 
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Tungsten disulphide, WS 2 . 

Oxidised by HNOi+Aq. (Berzelius ) 
Insol. in min acids 

Sol. in a mixture of HF and HNO a and in 
fused alkalies and alkali carbonates (De- 
faeqz, C K 1899, 128. 011.) 

Tungsten insulphide, WS a 
Somewhat sol in cold, abundantly in hot 
H 2 0, but separated out by the addition of 
salts, especially NH 4 C1, or acids. Sol. in 
allcall sulphides, and hydrosulphides +Aq. 
Sol m caustic alkalies, and alkali carbonates 
+Aq Slowly sol. in NILOH+Aq in the 


Tungstic acid, H 2 W0 4 
Insol. in H 2 0 Sol. in ) 
states +Aq 

44.7% H 2 W0 4 is sol. i 


M = Mendele'jeff, and G=(Gerlach (Z. t 
27. 300), containing. 

5 10 15 20 ’25% WO a , 

M 1.047 1 098 1.150 1.214 1.286 
G 1.0469 1 0980 1.1544 1.2172 1.2873 

40 45 60% WO a . 

M 1.366 1.458 1.555 1 581 (?) 

G 1.3660 1.4540 1.5527 1.6630 1.7860 


Solubilifly in ether at t°. 


25°. 


55 3% H 2 W0 4 is sol ! 


50°. 


!F Insol in tung- 
i 50% HF+Aq at 
60% IIF +Aq at 



0.68 g J 


l sat. H 2 W0 4 +HCl+Aq contain 
H 2 W0 4 at 80° 

r 0 H 2 W0 4 is sol m sat alcoholic HC1 

at 75°. 

Insol in alcohobc solutions of HBr and HI 
(Rosenheim, Chem Soo 1911, 100. (2) 402.) 


n liquid NH a . (Gore, Am. Ch J. 


thon, J. pr. 9. 6 ) 


. (An- 


> Afefei tungstic acid, H 2 W 4 0 ia +9H 2 0. 

Sol in H 2 0. Solution may be boiled and 
evaporated to a syrupy consistency, when it 
suddenly gelatinises and ordinary tungstic 
acid is precipitated. * 

Sol in H a O, When heated to 50°, it be± 
comes insol. m H 2 0. (Soboleff, Z. anorg. 
1896, 12. 28.) 

Solubility in H a O at t°. 


p gr of the 
solution 


(Soboleff.) 

Sp. gr. of solution of metatungstic acid at I 
17,6° containing: 

2.79 12.68 27.61 43.75% WO„. 

1.0257 1.1275 1.3274 16343 
(Scheibler, J. pr. 83. 273.) 


(Soboleff, Z. anorg. 1896, 12. 32.) 
Colloidal Sol. m H a O Not precipitated 
by acids or alcohol. Can be evaporated to 
dryness and heated to 200°, and still remains 
sol. in H 2 0 Sol. in Jcfpt. of H a O 
" ■ gr of aqueous solution containing: 

20 50 66 5 79 8% WO,. 

1.0475 1.2168 1.8001 2.596 3.243 
(Graham, Chem. Soo. 17. 318.) 

(Klein, ] 

Tungstates. 

Few normal tungstates are sol in H 2 0, 
_ /en some of the K and NH 4 salts are very 
si sol. Most of the metatungstatef, however, 
are easily sol m H 2 0 

Timgstates msol in H t O are usually msol 
in dil. acids. 

Aluminum tungstate, Al a (W0 4 ) a +8H 2 0. 

Precipitate. Insol. m H 2 0 and Na 2 W0 4 + 
Aq. Sol. m (NH 4 ) 2 A1 2 (S0 4 ) 4 +Aq, NaOH+ 
Aq, NH 4 OH+Aq 

Easily sol. m H a P0 4 , H 2 C 2 0 4 , and 
H 2 C 4 H 4 O a +Aq. (Lotz, A. 83. 65.) 

Sol. in 1600 pts. H 2 0 at 15°. (Lefort, C. R. 
87 748 ) 

Al 2 O a , 4W0 a +9H 2 0. Sol. in 400 pts H a O 
at 16°. (Lefort, C. R. 87. 748.) 

Al 2 O a , 5W0 a +6H 2 0. Sol. in H 2 0, from 
which it is pptd by alcohol. (Lefort.) 

Formula according to Lefort is Al 2 O a , 3WO a 
+3H 2 0, 2WO a 

See also Aluminicotungstic acid. 

Aluminum narotungstate, 5Al a O a , 36WO a + 
46H a O =>Al a O a , 7WO,+9H a O (?), 

Easily sol in an alum solution. (Lotz, A. 
83. 65.) 

Aluminum ammo nium tungstate, 3(NH 4 ) a O, 
AljO a , 9W0,+4H 2 0. 

Sol. in cone HNO a and m cone. HC1 
(Balke and Smith, J. Am, Chem. Soc. 1903, 
26. 1230.) 
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Alu min u m ammonium antimony tungstate. 
See Aluminicoantunoniotimgs'tate, anunon- 

Aluminum antimony tungstate. 

See Alumlmcoantimoniotungshc acid. 


Sol. in 22-38 pts H 2 0 at 15-18° The 
solution gradually decomposes, with the 
formation ot a more soluble salt .(Marignae ) 
Not, much more sol. m NH 4 OH+Aq than 
ill H 2 0 Insol m alcohol (Anthon ) 

Sol in H2O2 (Kellner, Dissert, 1909.) 


Aluminum zinc tungstate. A1 2 0 8 , ZnO, 9W0 8 
+2OH2O. 

Very sol m II 2 0 (Daniels, J. Am Chem. 
Soc 1908, 30. 1850 ) 

2AI,0,, 3ZnO, 18W0 8 +16H 2 0. Sol m 
nfuch H 2 0 

Sol. in very dd. mineial acids or m acetic 
acid, (Daniels.) 


Ammonium tungstate, (NHi)sWOi. 

Known only in solution 

(NH 4 ) 4 W s 0u+3H ! 0=2(NH 1 ) 2 0, 3WOsT 
3 HjO. Sol m HjO with decomp Decomp 
on air with evolution of NH 8 , and formation 
of para tungstate, Sol. in NH 4 OH+Aq 
(Marignae, A. ch. (3) 69. 23.) 

(NH 4 ) 4 W eOu +5H2 O =2(NH 4 ) 2 0, 5WO»+ 
oHjO, Sol at ordmary temp, m 26-29 pts 
H 2 0 with partial decomposition. (Marignae.) 

+2^H a O, +3H a O, -f-4H a O, +4^HjO, 
and +5HjO, (Pmagel, Dissert, 1904.) 

(NH 4 )eW»0 2 7+8H a O=3(NH 4 ) a O, 8WO.+ 
8H2O Sol. m K 2 0. (Marignae.) 

Colloidal (NH 4 ) a O, 0WO 8 -M or 6H s O 
Miscible with water in nearly all propor- 
tions (Taylor, J. Am. Chem Soo. 1902, 24. 
632.) 


Ammonium bismuth tungstate. 

See Bismuthicotungstate, ammonium. 

Ammonium cad mi u m paratungstate, 
3(NH<)A 12CdO, 35WO a +35H s O. 

Ppt. Sol. in H2O acidulated with HNOs. 
(Lotz, A. 91. 49.) 

Ammonium cerium tungstate. 

See Cericotungstate, ammonium. 

Ammonium cobaltous tungstate, 8(NH<)20, 
2CoO, 15WO s +3H a O 
(Carnot, C R. 109. 147.) 

Ammonium hydroxylamine tungstate, 
NH 4 0W04NH 4 . 

Sol m H a O. (Hofmann, Z anorg. 1898, 
16. 465) 

Ammonium iron (ferric) tungstate, 5(NH 4 ) a O, 
Fe a Oj, 5WO.+5H a O 
Sol m H a O. (Borck.) 

Ammonium lanthanum tungstate. 

See Lanthanicotungstate, ammonium. 


AmmoniEm wefatungstate, (NH 4 ) a W 4 0i». 

+6H a O. (Marignae, A ch. (4) 3. 74.) 

+8H a O. Efflorescent. Very sol. m H a O 

1 pt. dissolves at 15° in 0.84 pt. H a O. (Lotz.) 

1 pt, dissolves at ordinary temp in 0.35 
pt. H a O. (Riche.) 

Solubility mcreases lapidly with the tem- 
perature 

Saturated solution at 40° is solid on cooling. 

SI. sol in ordmary, insol. m absolute alco- 
hol (Lotz,) Insol. in ether (Riche.) 

[(NH 4 ) 2 W a Oio+5H 2 0 of Mamientte.l 

(NH 4 ) a Wi 8 0 S i+17H a O =3(NH 4 ) 2 0, 16WO a 
+17H 2 0. Very efflorescent. Decomp by dis- 
solving in pure H a O. (Marignae, A ch. (4) 
3. 75.) 


Ammonium magnesium pwatungstate, 
2(NHi) a O, 3MgO, 12WO s +24H a O. 

Very shghtly sol m H a O. (Marignae, A. 
ch. (3) 69. 58 ) 

(NH 4 ) a O, 2MgO, 7WO 8 +10H a O Very 
si. sol in H a O ; sol. in H a O acidulated with- 
HN0 8 (Lotz.) 

Ammonium mercuric tungstate, (NH 4 ) 2 W0 4 , 
r HgW0 4 +H a O. 

Insol. in H a O. Decomp, by acids or al- 
kalies (Anthon ) 

Ammonium neodymium tungstate. 

See Neodymico tungstate, ammonium. 


Ammonium paratungstate, (NH 4 ) 1 oWi l 0 4 x= 
5(NH 4 ) a O, 12 w5 8 . 

(Mangnac, A ch. (3) 69. 25 ) 

According to Lotz (A 91. 49) and Scheiblc 
(J. pr. 80. 208), formula is (NH 4 ) 6 W 7 0 24 = 
3(NEL) a O, 7WO, 

+5H a O. (Scheibler, J. pr. 48. 232 ) 

+11HA. Sol. in 25-28 pts. cold H a ( 
(Anthon ) 

Sol. in 26.1 pts. H a O at 10.7°, and 5.8 pt 
at 100° (Lotz.) 

Sol. in 33.3 pts. cold HaO, and 9 6 pts f 
100°. (Riohe.) 


Ammonium nickel tungstate. 

See Nickelicotungstate, ammonium. 

Ammonium potassium porofungstate, 
5K(NH 4 )0, 12W0 8 +llH a 0. 

Sol. m boiling H a O, si. sol. in cold H2O. 
(Hallopeau, C R, 1896, 123. 180 ) 

Ammonium potassium sodium paratungstate, 
5(K, Na, NH 4 ) a O, 12WO s +13H a O, where 
K-Na-NH 4 =3:3:4. 

10(K, Na, NH 4 ) a 0, 24 WO s + 26HA, where 
iK .Na :NH 4 =3 :3 : 14. (Laurent.) 
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Ammonium sodium puatungstate, 4(NH 4 ) 2 0, 
Na 2 0, 12W0 s + 5H 2 0. a 

Can be crystallised from H-,0 without 
decomp (Lotz, A 91. 57.) 

+14H 2 0. Sol. m warm fl 2 0. (Hallopeau, 
C. R 1890, 123. 18T.) 

(NH 4 ) 2 0, 4Na 2 0, 12W0 s + 25H 2 0. SI. sol. 
in HoO. (Hallopeau, C. R 1895, 120. 1344 ) 
5Na 2 0, 15(NH 4 ) 2 0, 48W0 3 +48H 2 0. 

(Marignac, A ch. (3) 69. 53 ) 

2Na 2 0, 3(NH 4 ) 2 0, 12W0 3 +16H 2 0. 

(Marignac ) 

3(NH 4 ) 2 0, 2Na 2 0, 12W0 8 +15H 2 0. 
3(NH 4 ) 2 0, 3Na 2 0, 16WO„+22H*0. Sol 
m H 2 0 without decomp. (Hallopeau, C. R 
1896, 123. 181.) 

3Na 2 0, 4(NH 4 ) a O, 16W0 2 +18H 2 0. 

(Gibbs, Am. Ch. J. 7. 236 ) 

Is 2Na 2 0, 3(NH 4 ) 2 0. 12W0 3 +13H 3 0, ac- 
cording to Knorre (B 19. 823) 

Very sol in hot II 2 0 (Knorre, B 1886, 
19. 823 ) 

(NH 4 ) 2 0, 3Na 2 0, 16W0 3 +38H 2 0. (Wy- 
rouboff, Bull Soc Mm 1892, 15. 85.) 

6(NH 4 ) 2 0, 2Na a 0, 20WO 3 +24H„O. Can 
be cryst from boiling H 2 0. (Baragiola, Dis- 
sert, 1902.) 

4Na 2 0, 16(NH 4 ) 2 0. 50W0 3 +50H 2 0 SI 
sol. m cold H 2 0 (Gibbs, Proc. Am Acad 

15. 12 ) 

Ammonium zinc paratungstate, (NH*)»0, 
2ZnO, 7W0 3 +13H 2 0. 

SI sol. in boiling H 2 0, but more easily on j 
addition of oxalic, tartaric, phosphoric, or 
dil. nitric acids, or of ammonium tungstate. 
(Lotz, A 91. 49.) 

Ammonium zirconium tungstate. 

See Zirconotungstate, ammonium. 

Ammonium mefatungstate nitrate. 

See Nitrate metatungstate, ammonium. 

Ammonium tungstate vanadate. 

See Vanadiotungstate, ammonium. 

Antimony tungstate, Sb 2 0 3 , 5W0 3 +4H 2 0. 

Sol m H 2 0 without decomp (Lefort ) 
Sb 2 0 3 , 6W0 3 +8H 3 0. ^Ppt 
See also Antimomo tungstic acid. 

Barium tungstate, BaW0 4 . 

Anhydrous. InsiS. m H a O. Decomp by 
boiling HNOs+Aq. (Geuther and Forsberg, 
A 120. 270.) 

+ MH 2 0. Insol in H 2 0 or boiling H 3 P0 4 -)- 
Aq. Sol in boihng, less sol in cold H 2 C 2 0 4 + 
Aq (Anthon.) 

+2)^H 2 0. Insol precipitate (Scheibler.) 
Pptd BaW0 4 is attacked by dil acids. 
More sol «m NH 4 N0 3 -)-Aq than in H 2 0. 
(Smith and Bradbury, B 24. 2930 ) 


Barium th tungstate,' BaW 2 07+H 2 0 (?). 

Nearly lnsol. in H 2 0. 100 com. H 2 0 dis- 
solve about 0.05 g at 15°. (Lefort, A. ch. 
(5) 16. 325 ) 


Barium tratungstate, BaWj|Oio-!-4H 2 0 (7). 

Sol in about 300 pts. I1 2 0 at 15° Decomp. 
by boiling H 2 0 into an insol salt. (Lefort, 
C. R. 88. 798 ) 

+6H a O (Scheiblfer ) 

Barium metatungstate, BaW 4 0i 3 +9H 2 0. ' 

Efflorescent Quite sol. m hot HaO. 
Partly decomp by cold H 2 0 mto BaWsOio and 
WOs, which recombine on heating. (Scbdi- 
bler, J pr. 80. 204.) 

Barium tungstate, BaW 2 0 23 -f8H 2 0. 

Insol. m H 2 0 or HCl+Aq. (Zettnow.) 
BaWsOit. Barium home. (Hallopeau, 

A. ch. 1900, (7) 19. 121 ) 

Barium paratungstate, Ba 3 Wi 2 0 4 j+14H 2 0, 
or Ba 3 W70j4+SH 2 0. 

lnsol. m cold H s O; when freshly pptd. is 
si. sol. m HNOs+Aq. (Lotz, A. 91. 60 ) 
Sol m NH 4 C1+Aq. (Waclcenroder.) 

+27H 2 0 =BasW70 24 +16H 2 0 lnsol. in 
cold, si sol. in hot H 2 0 (Knorre, B 18. 327.) 

Barium potassium tungstate tungsten oxide, 
BaW 4 0 12 , 5K 2 W 4 0 i 2 . 

(Engels, Z anorg 1903, 37. 136 ) « 

Barium silver metotungBtate. ‘ 

(Scheibler ) 

Barium sodium port tungstate. 2BaO, 3Na 2 0, 
12 W0 3 -)-24H 2 0. (Mangnao), or BaO, 
2Na 2 0, 7W0 3 +14H 2 0 (Scheibler). 

^ lnsol, in H 2 0 

Barium sodium tungstate tungsten oxide, 
2BaW 4 0 12 , 3Na 2 WtOu. 

BaW 4 0i 2 , 5Na 2 W 3 O s (Engels, Z, anorg. 
1903, 37. 131 ) 

Bismuth tungstate, Bi 2 0 3 , 6W0 3 +8H 2 0. 

Very sol m HsO with decomp. Pptd by 
alcohol from aqueous solution. (Lefoit, C. R. 
87. 748.) 

Cadmium tungstate, CdW0 4 . 

Anhydrous 

+H 2 0. Sol. in about 2000 pts. H s O 
(Lefort.) 

+2H 2 0. Insol m H a O Sol in hot phos- 
phoric or oxalic acids, or in NH 4 OH+Aq. 
(Anthon, J. pr 9. 341.) 

Sol in KCN +Aq (Smith and Bradbury, 

B. 24. 2390) 
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Cadmium ditungstate, CdW a 07 + 3 H 2 0 (?) 

Sol. in about 500 pts H 2 0 at 15° (Lefort, 
A. oh (5) 15. 346.) 


Cerium tungstate, Ce 2 (W0 4 ) 3 +H 2 0. 

Piocipitate (Cossa and Zecchmo, Gazz 
ch.it 10.225) 


Cadmium tntungsfate, CdW a Oio+4H a O (?), 
(Lefort.) 

Cadmium melatun.gsta.te, CdO, 4W,0»+ 
IOHjO . 

Not efflorescent (SclTeiblcr, J pr 83. 273 ) 
Somewhat less sol m H 2 G than the Mn salt. 
'VWyrouboff, .Bull Hoc. Mm 1892, 15. 84 ) 

Cadmium para tungstate, Cd 3 W70 24 -|-16H 3 0. 

' Ppt. (Gonzalez.) 

Insol. m H 2 0 Sol in NH 4 OH+Aq, and 
hot H 3 P0 4 , H 2 C 2 0 4 , or HCjHaOa+Aq 

Cadmium sodium pamtungstate, 2CdO, Na 2 0, 
7W0 3 +18H 3 0. 

Difficultly -sol in cold H 2 0. (Knorre, B. 
19. 824.) 


Cerium metatungstate, Ce 2 0 8 , 12WO a + 
30HjO. 

Permanent. Sol. in H 2 0. (Seheibler ) 

Cerium sodium tungstate, Ce 2 N& 3 (W0 4 )7. 

Insol. m H a O. Slowly sol m dil. acids, 
easily m HCl+Aq (Hogbom, Bull. Soc. (2) 

42. 2 ) 

Ce 2 (W0 4 ) 4 , 3Na 2 W0 4 . (Didier, C. R. 102. 
823) 

Cerium tungstate chloride, 3Ce 2 (W0 4 )„, 
2CeCl 3 

(Didier, C R. 102. 823.) 

Chromic tungstate, basic, Cr 2 0 3 , 2W0 8 + 
5H 2 0. 

Sol in 400 pts H 2 0 at 15°. (Lefort, C. R, 


Calcium tungstate, CaW0 4 . 

Insol. in H 2 0 or dil. acids Sol in about 
600 pts, H 2 0. (Lefoil) 

Decomp, by KOH+Aq (Anthon ) 

When freslily pptd , sol. 111 NH 4 C1+Aq 
(Wackenroder ) 

Sol m Mg, and NH 4 salts, also Na 2 W0 4 
+Aq (Sonstadt, C. N 11. 97.) ' 

Mm. Scheelite. Decomp by HC1 or HN0 3 
+Aq, with separation of WO3. 


Calcium di tungstate, CaW 2 0 7 +3H 2 0 (?). 

Sol. in 30 pts. H 2 0 at 15°. (Lefort, A. eh 
(5) 15. 328.) 


Chromic tungstate, Cr 2 (W0 4 ) 3 +7, and 13H 2 0. 

Sol in CiCL+Aq, and in phosphoric, 
oxahc.or tartaric acids +Aq (Lotz ) 
+3H 2 0 (Lefort, C: E . 87. 748 ) 

Cr 2 0 3 , 4W0 3 +6H 2 0 Sol in about 50 pts. 
U 2 0 at 15° (Lefort ) 

Cr 2 0 8 , 5W0 3 Not attacked by aqua regia 
(Smith and Oberholtzer, Z. anoig 5. 63.)' 


Chromic paratungstate, Cr 2 W 70 24 + 9 H 2 0 . 

Insol. in H 2 0 or NH 4 paratungstate+Aq; 
sol m Cl'Cla+Aq (Lotz.) 


Calcium tntungstate, CaW 2 Oio+6H 2 0 (?). 
Sol, in cold H 2 0. (Lefort.) 

Calcium metatungstate, CaW 4 Ou+10H 2 O. f 
Easily sol m HiO (Seheibler ) 

Calcium paratungstate, Ca 3 W70 M +18H 2 0 (or 
Ca 6 W 12 O 4 i+30H 2 O). 

Much more sol. than Si or Ba salt (Knorre 
B, 18. 328.) 

Easily sol. in H 2 0 2 . (Knorre, B 1885, 18. 
326 ) 

Calcium potassium tungstate tungsten oxide, 
CaW 4 0 12 , 5K 2 W 4 0 12 . 

(Engels, Z. anorg. 1903, 37.149 ) 

Calcium sodium paratungstate, 2CaO, 3Na a O, 
12W0 a +3H 2 0. 

(Gonzalez, J. pr. (2) 30. 44 ) 

Calcium sodium tungstate tungsten oxide, 
CaW 4 O l2 , 5Na 2 WsOis 
Engels, Z anorg, 1903, 37. 145.) 


Cobaitous tungstate, CoW0 4 . 

Anhydrous. Insol m H 2 0 and acidB. 
+2H 2 0. Insol. m H 2 0 and cold HN0 3 + 
Aq. SI. sol. inH 2 C 2 C 4 +Aq. Completely sol. 
in warm H 3 P0 4 , HC 2 H 3 0 2 , or NH 4 OH+Aq. 
(Anthon, J pr 9. 344 ) 

Sol in abodt 500 pts. H 2 0. (Lefort.) 


Cobaitous ditungstate, CoW 3 07 (?). 

+3H 2 C. Insol m H 2 0 SI sol. in 
H 2 C 2 0 4 +Aq Completely sol. m H 3 P0 4 , 
HC 2 H 3 0 2 , or NHAH+Aq. (Anthon.) 

+5H 2 0. Sol m about 100 pts H 2 0. (Le- 
fort ) 

+8H a O(?) (Lefort) 


Cobaitous tritungstate, CoW 3 Oio+4H 2 0 (?). 
Sol in H a O (Lefort, C. R. 88. 798 ) 


CobaltouB metatungstate, CoW 4 Oi 3 +9H 2 0. 
Sol in H a O. (Seheibler, J pr. 83. 317.) 


Cobaitous paratungstate, Co 3 W70 24 +25H 2 0. 
(Gonzalez, J pr. (2) 30. 44 ) 
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Cobaltous sodium parotungstate, 2CoO, 
3Na 2 0, I2WO3+3OH2O. 

(Gonzalez,) 

Cupric tungstate, CuW0 4 . 

+2H 2 0 Insol. in H a O Sol. in H»POi, 
IIC a H a O a , or NHiOH+Aq. Insol in H 2 C a O< 
+Aq. (Anthon.) 

100 eem. H 2 0 at 15° dissolve 0.1 g. (Le- 
fort ) 


Cupric tungstate, CuWs0 7 (?). 

+4H a O Insol. in. H 2 0 and IINO a . Sol 
in NH)OH+Aq. (Anthon, J. pr. 9. 340.) 

+5H,0 Sol, in about 300 pts. H 2 0 (Le- 
foit ) 

Cupric metotungstate, CuW 4 0i 3 +11H 2 0. 

Sol. m H a O (Scheibler ) 

Cupric paratungstate, Cu a W70 a 4+19H a O. 
Insol. m H 2 Q (Knorro, B. 19. 826.) 

Cuprocupric tungstate, CU2WO4, 2CuW0 4 . 
Insol, m H a O (Zettnow, Pogg 130. 255.) 

Cupric sodium paratungstate, 

CusN a»( W70 24 ) 2 +32H 2 0. 

Ppt (Knorro, B 19 820.) 

CuO, 4Na 2 0, 12WO3+32H2O. Ppt. (Gon- 
zalez, J pr. (2) 36. 52.) 


Cupric tungstate ammonia, CuW0 4 , 2NH a + 
H 2 0. 

(Sohiff, A. 123. 39 ) 

CuW0 4 , 4NH 8 Gives off NH a at oid 
temp Sol m H 2 0 Sol m dil NH4OH+ 
Aq. (Briggs, Chem Soc. 1904, 85. 676 ) 
CuO, 4WOs, 6NH3+8H2O. Insol in H 2 0 
Nearly insol in dil NH 4 OH+Aq (Briggs, 
Chem, Soc 1904, 86. 676.) 


Didymium tungstate, Bi a (W04) a . 

Precipitate. (Frenchs and Smith, A. 191,’ 
355 ) 

Didymium metatungstate. 

Sol in H 2 0, (Scheibler) 


Didymium sodium tungstate, UiNasfWO^j. 

Insol m H 2 0, Slowly sol. in dil. acids 
Sol. in cone IICl+Aq 
DiNa(WOi) a . As above. (HSgbom, Bull. 
Soc. (2) 42. 2.) 

Erbium sodium tungstate, NaoEr^WO^D. 

Insol. in H 2 0. (HOgbom.) 

Glucinum metotungstate. 

Very sol. m H a O. 

Indium tungstate, In a (W04) a +8H a 0. 

Insol. m,H 2 0. Decomp, by acids. (Renz, 
Dissert 1902.) 


Iron (ferrous) tungstate, FeWOj. 

Mm. Feiberite, Rennie 
+3H,0 Insol 'm H a O Sol,, m cold 
H 2 S0 4 ,. HC1, or HNO a +Aq. Dccomp. by 
boiling acids with separation of WO 3 Sol. in 
boiling H a P0 4 +Aq or warm H 2 C 2 04+Aq. 
(Anthon, J pi 9. 343 ) 

— sH 2 0 Very unstalile (Lefort, A. ch. 
(5) 16. 314.) 


Iron (ferrous) ditungstate, FeW 2 07 (?). 

Insol. in H a O Sol. m hot H 3 P0 4 +Aq or 
H 2 C a 0 4 +Aq Decomp, by dil IICl+Aq dV 
by KOH+Aq (Ebelmen, C I?, 17. 1198 ) 
+nH a O Very unstable. (Lefort.) 


Iron (ferrous) iritungstate, FeW s Oio+ 
4H 2 0 (?). 

Ppt. Decomp, by cold, more rapidly by 
hotH a O (Lefort) 


Iron (ferrous) metotungstate. 

Sol. m II 2 0. (Scheibler, J.' pr 83. 315 ) 


Iron (ferric) tungstate, basic, Fe 2 Os, 2WO s + 
4H a O. 

Sol in about 50 pts H 2 0. (Lefort.) 
2Fe 2 0,, 3WO,+0H 2 O Sol in about 300 
pts H 2 0 at 15°. (Lefort ) 


Iron (ferric) intungstate (7), Fe 2 C 
4H 2 0=Fe 2 0 a , 3WO a +WO a , 4 
il. in HjO without decomp 


4WO a + 

r 2 o (?). 

(Lefoit.) 


Iron (ferric) metotungstate. 

Sol. in H 2 0, (Scheililer, J. pr 83.^273.) 


Iron (ferrous) manganous tungstate, 7FeW04, 
MnWO,. 


4FeW0 4 , MnWO,. (& 

3FeW04, MnW0 4 . Partially sol. in cone. 
HCl+Aq. (G. andF.) 

3FeW04, 2MnWO* (G. and F ) 

FeiWOi, MnWOi. (Zettnow, Pogg. 130. 


FeW0 4 , 2MnW0 4 . (G. and F.) 

FeW0 4 , 7MnW0 4 (G. and F ) 

I a:FeW04, i/MnWOj. Min. Wolframite. Sol. 
in HCl+Aq, and boiling H 3 P04+Aq. 


Lanthanum tungstate, La 2 (W0 4 ) a . 
Precipitate 


Lanthanum metotungstate. 
Sol in H 2 0 (Scheibler.) 


Lanthanum silver tungstate. 

See Lanthanicotungsthte, silver. 
Lanthanum sodium tungstate, Na 8 La 2 (W04)7. 

Insol m H a O. Slowly sol in dil. acids. 
Sol. in HCl+Aq 

La 4 Nac(W0 4 )o As above. (Ilijgbom, 
Bull. Soc (2)42.2.) 
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Lead tungstate, PbW0 4 . 

Insol m H.O or cold JINO,+Aq Sol. in 
KOH+Aq. Decomp by hot HNOa+Aq 
(Anthon, J pr 9. 3.42 ) 

Sol in about 4000 pts. H 2 0 (Lefort ) 
Mm Scheelemte, Stolzite. Sol. m KOH+ 
Aq; decomp. by HN0 3 . 

Absolutely insol. in NH 4 N0 3 +Aq (Smith 
and Bradbuiy, B 24. 2930.) 

Lead A tungstate, PbW a 0 7 +2H a 0 (?). 

«• Sol. m about 80 pts. HjO at 15°. (Lefort ) 

Lead intungstate, PbW a O 10 +2H 2 O (?). 

••Ppt. (Lefort ) 

Lead »ieia tungstate, PbW 4 O l3 +5II a O. 

SI. sol in cold, more in hot H a O Sol in 
hot HNO,+Aq (Scheibler, J. pr 83. 318 ) 

Lead paratungstate, Pb 3 W 7 0 24 . 

Insol. in H a O, dil. HNOa+Aq, (NH 4 ) 2 W0 4 
+Aq, or Pb(N0 3 ) 2 +Aq. Sol. in NaOH+ 
Aq or boiling H 3 P0 4 +Aq. (Lotz, A. 91. 49 ) 

Lead sodium paratungstate, PbO, 4Na 2 0, 
12W0 3 +28H a 0. 

(Gonzalez ) 

Lithium tungstate, Li 2 W0 4 . 

Rather easily sol in H a O (Gmelm.) 

Lithiunfmeiatungstate, Li 2 W 4 0i 3 . 

Insol m H a O (Knorre, J. pr (2) 27. 94.) 
+sH 2 0, Syrup. (Scheibler.) 

Lithium paratungstate, LiioWi a 0 4 i+33H 2 0 
(or Li s W 7 0 S4 +19H 2 0). 

According to Scheibler, more sol than the 
porotungstates of the other alkah metals 

Lithium tungstate tungsten oidde, Li 2 W 5 0 1B . 

Lilhmm bronze Insol in H 2 0. 

Lithium potassium tungstate tungsten oxide, 
Li 2 W t Oi t , 3K 2 W 4 0 14 

Lithium potassium bronze. Insol in H a O. 
(Feit, B. 21. 135.) 

Lithium sodium tungstate, Li 2 W0 4 +3H 2 0, 
3(Na 2 W0 4 +3H a 0). 

(Traube, N, Jalirb Miner, 1894, I. 190.) 
Magnesium tungstate, MgW0 4 . 

Anhydrous. Insol. m H 2 0 Gradually de- 
comp. by boilmg cone. HNOa+Aq. (Geuther 
and Forsberg, A. 120. 272 ) 

+3H 2 0 Very sol. in H 2 0; nearly msol 
m alcohol. (Lefort, A ch. (5) 15. 329 ) 
+7H 2 0. Slowly sol m cold, very easily in 
hot H 2 0. (Ullik, W A. B, 56. 2. 152.) * 


Magnesium Atungstate, MgW 2 0 7 +8H 2 0 (?). 
Sol r in about 100 pts. H 2 0 (Lefort ) 

Magnesium intungstate, MgW 3 Oio+4H 2 0(?). 

Easily sol in H 2 0 with gradual decomp 
(Lefort ) 

Magnesium mfi.Yz tungstate, MgW 4 0i 3 +8H 2 0, 
Sol. m H 2 0. (Scheibler) 

Magnesium parntungstate, Mg 3 W 7 0 24 + 
24H 2 0. 

Very difficultly sol m cold, somewhat sol. 
m hot H a O (Knorre, B. 19. 825 ) 

Magnesium potassium tungstate, MgW0 4 , 
K 2 W0 4 . 

+2H a O Very si sol in H a O, (Ullik ) 
+6H a O Piecipitate 

Magnesium potassium pamtungstate, 
6(VsKsO, VaMgO), 12W0 3 +24H a 0. 
Insol m cold, sol in hot H a O. (Hallo- 
peau, C. R 1898, 127. 621.) 

Magnesium sodium poratungstate, 3MgO, 
3Na a O, 14WO a +33H a O. 

Nearly insol m H 2 0. (Knone, B 19. 
825) 

Manganous tungstate, MnW0 4 . 

Min Hubnenle Partially sol. in HC1+ 
A.q 

+2H a O Insol, in H 2 0; sol in warm 
H a P0 4 and II a C 2 0 4 +Aq, si sol m HC a H s O a 
+Aq. Insol. in cold HCl+Aq, (Anthon,) 
+H a O Sol in about 2500 pts. H a O at 
15° (Lefoit ) 

Manganous Atungstate, MnW 2 0 7 +3H 2 0 (?). 

Sol. in about 450 pts H a O at 15° (Lefort, 
A. ch (5) 16. 333 ) r 

Manganous iritungstate, MnW 3 Oio+5H 2 0(?). 

Decomp by H 2 0 into MnW 2 0 7 and 
MnW 4 0i 3 (Lefort, A ch (5) 17. 480.) 

Manganous meiatungstate, MnW 4 0ia+ 
10H 2 O. 

Very sol in H a O „ (Wyrouboff, Bull. Soc 
Min 1892, 16. 82 ) 

Mangmius poratungstate, 5MnO, 12W0 3 + 

(Gonzalez, J pr. (2) 36. 44 ) 
Mn 3 W 70 24 +llH 2 0 , When recently pptd., 
sol. in a small amt. of H 2 0 acidulated with 
HNOj. (Lotz.) 

Manganous potassium tungstate, 2MnO, 
3K a O, 12WO a +16H a O. 

Completely insol in H 2 0. (Hallopeau, 
Bull. Soc, 1898, (3) 19. 955,) 
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Manganous sodium parotungstate, 3Na 2 0, 
3MnO, 14W0 3 +36H 2 0. , 

Sol in H 2 0 (ICnorrc, B 19. 826.) 

Manganic sodium tungstate. 

See Permanganotungstate, sodium. 

Mercurous tungstate, IIg 2 W0 4 
Insol in H 2 0 (Anthon ) 

Impossible to obtain pure, as it is decomp. 

1 2Hg a O, 3W0 3 +8H 2 0 Sol. in 100 pts. 
H 2 0 at 15°. (Lefort) 

Mercurous metatungstate, Hg 2 W 4 0u-|- 
25H 2 0. 

Ppt (Scheibler, J pr 83. 319.) 

Mercuric tungstate, HgW0 4 
SI sol in H a O and very unstable. (Lefort, 
A. ch. (5) 15. 356.) 

3HgO, 2 WO j. Insol. m H 2 0, (Anthon.) 
2HgO, 3WO a . Insol. in H 2 0 (Anthon ) 
3HgO, 5WOj+5H s O Sol in about 250 
pts H a O at 15° (Lefort ) 

2HgO, 5W0 j+ 7H 2 0 Decomp by hot or 
cold H 2 0. (Lefort, C R 88. 798.) 

Mercuric In tungstate, HgW t Oio+7H 2 0 (?). 

Sol m about 120 pts H 2 0 at 15°. (Lefort, 
A ch (5) 15. 360 ) 

Molybdenum tungstate. 

Easdy sol. in H„0. Insol in NH 4 C1+Aq 
or m alcohol of 0 87 sp. gr (Berzelius ) 


Potassium tungstate, IC 2 W0 4 . 

Anhydrous. Rather deliquescent. Easily 
sol uiH 2 0. 

H-HjO. Easily sol. m H 2 0 Insol in 
alcohol » 

+2H 2 0 Very sol. m H 2 0 with absorption 
of heat. 

1 pt. dissolves in 1.94 pts cold, and 0 66 
pt. boiling H 2 0 Alcohol docs not mix with 
cone. aq. solution, but slowly separates out 
the salt from it Acifls, even H 2 SO a , HC 2 H s 0 2 
or II 2 C 2 0 4 , separate out WO s from solution. 
(Riche, A. ch (3) 60.45) 

Potassium ditungstate, K 2 W 2 0 7 +2H 2 0. 

Sol in about 8 pts H 2 0 at 15°, but on heat- 
ing is converted into — 

+3H 2 0 100 pts. H 2 0 dissolve only 2-3 

pts. at 15°. (Lefort, A. ch. (6) 9. 102 ) 

Potassium intungstate, K 2 W 8 Oio+2H 2 0, 

Sol. m 5-6 pts. H 2 0 at 16° Can be re- 
cryst from hot H 2 0. (Lefort? A. ch (5) 9. 
105 ) 

Potassium metatungstate, K 2 W 4 0 i S -|-5H 2 0. 

Not efflorescent. Easdy sol in HjO. 
(Marignac.) 

(K 4 W 5 0i 7-|-8H 2 0 of Marguentte ) 

-|-8H 2 0 Extremely efflorescent (Scheib- 
ler) 

Potassium oefotungstate, K 5 Wa0 28 . 

Insol. m H 2 0. (Knorre, J pr. (2) 27. 49 ) 
Potassium tungstate, K s Wio 0 34 +9H 2 0 = 
4K 2 0, 10WO a +9H s O. • 


Neodymium tungstate, Nd 2 (W0 4 ) s 
Very si. sol m H 2 0. 1 pt. is sol. m 52630 
pts. H 2 0 at 22°, 59580 pts at 66°; 66040 pts 
at 98°. (Hitchcock, J Am Chem Soc. 1895, 
17. 532 ) 


Nickel tungstate, NiV?0 4 . 

+3H 2 0 Sol m about 1000 pts. H 2 0 at 15°. 
(Lefort) 

+6H 2 0 Insol in II iO or H 2 Ci0 4 +Aq. 
Sol m boding H 3 P0 4 +Aq, HC 2 H 3 0 2 -1-Aq, or 
m warm NH 4 OH-l-Aq. (Anthon ) 


Nickel drtungstate, NiW 2 0 7 -t-5H 2 0 (?). 
Sol in about 260 pts., H 2 0 (Lefort ) 


Properties resemble the panitungstate. 
(Gibbs. Proc Am Acad. 16. 11 ) 

+8H 2 0 = K 4 W 6 0 17 +4H 2 0 Sol in 15 pts. 
HjO at 15°, but decomposed by heating mto 
K 2 W 2 0 7 and K s W s O w (Lefort, A. ch. (5) 9. 
104.) 

KioWm 0 4 , Very difficulty sol. in cold, 
appreciably sol in hot II 2 0, probably with 
decomposition (Knorre.) 


Potassium paratungstate, KioWi 2 0 41 +llH 2 0 
(or K«W70 24 -(-6H 5 0, according to Lotz 
and Scheibler ) 


(Anthon ) 

1 100° (An- 

boiling HaO. 


Nickel intungstate, NiW s O 10 +4H 2 O (?). 

Sol in H 2 0, Pptd. by alcohol Decomp, 
by cold or warm H 2 0 after above pptn. (Le- 
fort ) 

Nickel metatungstate, NiW 4 0is+8H 2 0. 

Sol. m HjO (Scheibler, J pr. 83. 273.) 
Nickel parotimgstate, Ni8W 7 0 24 -l-14H 2 0. 

Insol m H 2 0 SI sol in H 2 C 2 0 4 +Aq. 
Completely sol in warm H 3 P0 4 or HC 2 H»0 2 + 
Aq (Anthon.) 


By shaking the ciystals several days at 
20°, 1 pt dissolves in 71 pts H 2 0 If the 
salt is treated with bodmg water, more goes 
into solution the longei it is boiled, untd 
aftei several days’ boding 1 pt of the salt 
dissolved m 5 52 pts H 2 0 at 18°. Kept in 
a closed flask, this solution contained after 
26 days 1 pt of salt to 11 9 pts H 2 0; after 
163 days, 1 pt of salt to 15.6 pts H 2 0; after 
334 days, 1 pt of salt to 15.6 pts H a O In- 
sol in alcohol (Marignac ) 

+8H 2 0. 
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Potassium sodium tungstate, K 2 W0 4 , 
2Na 2 W0 4 +14Hj0. r 

Easily Sol in hot and cold H 2 0 (Ullik, 
W. A B. 66, 2. 150.) 

Deliquescent. Sol in 1 pt cold, and Vi pt. 
hot II2O. (Anthon.) 

Potassium sodium paratungstate, Na 2 0, 
4K 2 0, 12W0 2 +15HjO. 

Sol in II ,0 (Mangnat! ) 
s/nNajO, V„lv 2 0, 12W0 3 +25H 2 0. Sol in 
I4 2 0. (Mangnac ) 

Potassium strontium tungstate tungsten 
r oxide, 5K 2 W 4 0, 2 , SrW 4 0i 2 . 

(Engels, Z. anorg. 1903, 37 . 143 ) 

Potassium uranous tungstate. 

See Uranosotungstate, potassium. 

Potassium zirconium tungstate. 

See Zirconotungstate, potassium. 

Potassium tungstate tungsten oxide, K 2 W0 4 , 

W 2 0 5 . 

Potassium tungsten bronze. (Scheibler, J. 
pr.83 321 ) 

Formula is K 2 W 4 0i 2 . Not attacked by 
acids, and only veiy si. by alkalies (Knorre, 
J. pr (2) 27.49.) 

IC3WO4, 4W0 2 . Not attacked by acids, 
even HF, or by alkalies +Aq. Insol in 
alcohol fl.(Zettnow, Pogg, 130 . 262 ) 

Does not exist {Knorre ) 

Potassium sodium tungstate tungsten oxide, 
6K s W 4 0 12 +2Na 4 W 6 0i5. 

Potassium sodium tungsten bronze Prop- 
erties as potassium bronze. 

3KjW 4 0, 2 , 2Nfl 2 WaO». As above (Knorre, 
J pr (2) 27 . 49 ) 

Praseodymium tungstate, Pr 2 (W0 4 ) 2 . 

Very si. sol in H 2 0, 

Insol. in H 2 0 at 20°; at 75°, 1 pt. is sol. in 
23,300 pts. H 2 0 (Hitchcock, J. Am. Chem. 
Soc, 1895, 17. 529.) 

Rubidium metatungstate, ltb 2 0, 4WO>+ 
8HjO. 

Sol in about 10 pts. cold H 2 0. 

Moderately sol in warm H 2 0. (Wyrou- 
boff, Bull. Soc Mm. 1892, IB. 69.) 

Rubidium pentotungstate, Rb 2 W 6 0i6. 

Almost insol, in hot H 2 0. When finely 
powdered, it is sol. in alkali carbonates -|-Aq 
(Schaeffer, Z anorg. 1904, 38 . 163.) 

Rubidium octatungstate, Rb 2 W 8 0 25 . 

Insol. in H 2 0, acids, and alkalies (Schaef- 
fer, Z anorg. 1934, 38. 103.) 


Rubidium para tungstate, • 5Rb 2 0, 12WOa+ 
18H 2 0 

Veiv si sol. m H 2 0 (Schaeffer, Z snore 
1904, 38. 173.) 

Samarium metatungstate, Sm 2 0«, 12 WO., 4- 
35H 2 0. 

Easdy sol in H 2 0. (Cleve.) 

Samarium sodium tungstate, Na„Sm 4 (W0 4 )9. 

Insol. m H 2 0 Slowly sol. in dil. acids, 
easily in cone HCl+Aq. (Hflgbom, Bull 
Soc. (2) 42. 2 ) 

Silver (argentous) tungstate, Ag 4 0, 2 WO 3 
HNOa+Aq separates WOa ICOH+Aq 
dissolves out WOs and separates Ag 4 0 
(W8hler and Rautenberg, A 114. 120 ) 

Does not exist, (Muthmann, B 20. 983.) 
Silver tungstate, Ag 2 W0 4 . 

Sol in about 2000 pts H 2 0 at 15° Easily 
decomp, by NaCl+Aq or BNO3+A0 
(Lefoit.) 4 

A&WsO, Insol in H a O, Nearly insol m 
HC 2 H,0 2 or H s P0 4 +Aq. More sol. m 
KOH, NH 4 OH+Aq, or H 2 C 2 0 4 +Aq, (An- 
thon.J. pr. 9. 347 ) 

+H 2 0 Sol in about 5000 pts H 2 0 at 
15° (Lefort ) 

Silver metatungstate, Ag 2 W 4 0i 3 +3H 2 0, 

SI sol. m H 2 0. (Scheibler, J pr. 83. 318.) 
Nearly insol in H 2 0. (Rosenheim, Z. 
anorg. 1911, 69. 250 ) 

Silver paratungstate, AgioWi 2 0 4 i+8H 2 0. 

(Gonzalez, J pr (2) 36. 44.) 

Silver tungstate ammonia, Ag 2 W0 4 , 4NHj. 

Sol in H 2 0 with rapid decomp (Wid- 
mann, Bull. Soc (2) 20. 64.) 

Sodium tungstate, Na 8 W0 4 +2H 2 0 
, Sol. m 4 pts. cold, and 2 pts boiling H 2 0. 
(Vauquehn and Hecht.) 

Sol mil pts. cold, and 0 5 pt. boding H s O. 
(Anthon.) 

Sol. in 2.44 pts. H a O at 0°, 1.81 pts. at 
15°; 0 81 pt. at 100°. (Riche.) 

Solubility in H 2 0 at t°. 



-3 5 41 67 22.87 4.37 

+0 5 41.73 22 80 4.39 

21.0 42.27 22 30 4.48 

43 6 43 98 20.80 4.81 

80.5 47.65 17.95 5.57 

100 0 49 31 16.79 5.95 

(Funk, B. 1900, 33. 3701r) 

See also +10B: 2 O. 
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3. gr. of NaaW 04 +Aq at 24.6° containing: 

15 % Na 2 W04+eH 2 0, 
1.119 

30 % Na 2 W0 4 +2H 2 0', 
1 274 

44 % Na 2 W 04 + 2 H 2 0 . 
1 . 430 1 492 

(Franz, J. pr. (2) 4. 238.) 


10 

1.036 1 075 

20 25 

1 166 1.215 

35 40 

1.349 


Sp gr of Na 2 W0 4 +Aq at 26° 


Bp. gr, at 20° Pe 


1 02016 
1 03915 
1 04292 
1 05831 
1 07449 
1.08209 
1 09687 
1 12114 


1 20787 
1.21720 
1 25041 


1 41072 
1 47193 
1 48481 


8 61 
10.08 

12 30 

13 16 

14 44 
16 56 
18.52 
19 10 
19.74 
20.59 
23.16 

23 30 

24 05 

25 46 
29 50 

32 68 

33 91 

37 30 

38 20 
38 43 


2 48 

4 78 

5 15 

7 01 

8 79 

9 66 
11 31 

13 81 

14 77 
16 21 
18 62 
20.79 

21 44 

22 16 
23 11 

25 90 

26 15 

27 00 

28 58 
33 11 


(Pawlewski, B 4900, 33. 1224.) 


. . j, HI, HON, 

oxalic, or tartaric acids -f-Aq, but pptn. by the 
former acids ig not prevented by presence of 
the latter, but when heated with HC 2 H 3 0 2 + 
Acj, or in presence of H3PO4+ACJ, mineral 
acids cause no ppt. (Eettnow, Pogg, 130. 
16.), 

Much more sol in H 2 0 2 than i 
(Kellner, Dissert, 1909.) 

SI. sol m hquid®NH s . (Franklin, Am Ch 
J 1898, 20. 829.) 

Insol. in alcohol. (Riche, A. ch (3) 50. 
52.) 

Insol. in methyl acetate (Naumann, B 
1909, 42 . 3790.) 

+10H 2 O. 



Nnf&Oi 

, MoN II 2 O 

Niiswcn 

OOOOOxO 

30 60 

31 87 

32 98 
34 52 
36.54 
39 20 
41 02 

37 04 
34.92 
33.19 
30.90 
28.37 
■ 25.33 

23 48 


Solubility m H 2 0 at t°. 


2.70 
2 86 
3 01 


(Funk, B. 1900, 33. 3701.) 


Sodium d (.tungstate, Na 2 W 2 C> 7 . 

Sol. m H 2 0 by heatmg several hours to 
130-150° (Knorre, J. pr (2) 27. 80.) 

+6H a O. Sol. in 13 pts H 2 0 at 15°. (Le- 
foit, C R. 88. 798 ) 

Sodium Zri tungstate, Na 2 W«Oio+4H 2 0. 

Sol in 1 pt H 2 0 Decomp, on standing 
into sol ieiratungstate and insol ditung- 
state (Lefoit, C R. 88. 798.) 

Neither this nor the othei intungstates of 
Lefort exist, according to Knorre (J pr. (2) 
27 . 49 ) 


Sodium mciatungstate, NanWiOu 
Anhydrous. Insol m H 2 0 
+10H 2 O. Sol. at 13° in 0.936 pt. H s O to 
form a solution of 3 02 sp. gr. (Seheibler.) 
Sol. at 19° in 0.195 pt II 2 0. (Forcher.) 
Precipitated by alcohol. • 

Sodium penia tungstate, Na 2 WjOio. 

SI sol. in H 2 0 by heatmg 3 hours at 150°, 
(Knorre, J pr. (2) 27 . 49 ) 

Sodium ociotungstate, Na 2 Wa0 25 . 

Insol m H s O Very difficultly attacked 
by acids and alkalies. (Knorre ) 

+12H 2 0 Easily sol. in cold H 2 0, and can 
be lecryst without decomp. (Ullik, W. A. B. 
66, 2. 167) 

3Na 2 0, 8W0a+17H 2 0. Very efflorescent. 
Very sol. in hot H 2 0. (Wells, J. Am. 
Chem. Soc. 1907, 29 . 112 ) 


Sodium tungstate, Na^WjOM (?) 

+16H 2 0 (?). (Mangnac, A. ch, (3) 69. 
61 ) 

-(-21H 2 0 (?). Much more sol, and much 
more rapidly than the paratungstatc (Ma- 
rignac.) 

Na4W 8 0n-|-7H 2 0(?). Mixture of NasWjOu 
and Na 2 WO<. (Knorre. J. pr. (2) 27. 49.) 

Na^WsOiT+llHAJ Efflorescent Sol, in 
H 2 0 (Mangnac.) 

100 pts H 2 0 dissolve 16 pts at 15° (Le- 
foit, A. ch (6)9.97) 

Formula is 4Na a O, 10WO«+23H 2 O ac- 
cording to Gibbs (Proc. Am. Acad. 16. 5 ) 
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Sodium paratungstate, NaioWi 2 0 4 i+21H 2 0. 
+25H 2 0. 

4-28H 2 0 = SNajlVVO^'+ieH/), according 
to Lotz and Soheibler, 

Sol. m 8 pts cold HaO (Anthon) , in 12 6 pta at 22° 


contained to 1 pt. of the salt, after* 

1 12 77 227 410 days, 

at 18° 18° 18° 16° 20° 

r 9.26 11.26 10 92 11 90 11.74 pts. H 2 0. 
The solution saturated by very long boiling, 
after a part of the salt had crystallised out, 
contained, after: 


Sodium strontium paratungstate, 'Na 2 0, 
4SrO, 12W0 8 +29H S 0 
(Gonzalez, J. pr (2) 36. 44.) 

Sodium strontium tungstate tungsten oxide, 
5NaWA«, SrW 4 0 J2 . 

12Na s Ws0 9 , SrW 4 0i 2 (Engels, Z anorg 
1903, 37. 138.) 

Sodium thorium tungstate, NaiThfWOi).. 

Insol m HaO. Slowly sol in dil. acids, 
easily in cone. HCl+Aq (HOgbom, Bull 
Soc. (2) 42. 2.) 


12WO> 

Insol. in H s O. (Cleve, Z. anorg 1902, 32. 
154.) 

2Ybj0 3 , 4Na 2 0, 7W0 3 . Ppt. (Cleve ) 

Sodium yttrium tungstate, Na 8 Y a (W0 4 )7 
Insol in HjO, and veiy slowly attacked by 
dil. acids. (IKgbom, Bull. Soc (2) 42. 2.) 

Sodium zinc paratungstate, Na 2 0, 2ZnO, 
7W0 3 +15H 2 0. 

Difficultly sol. in cold, more sol in hot H 2 0. 
(Knorre, B. 19. 823 ) 

+21H 2 0. (Knorre.) 


__ ammoniacal silver solution with 
separation of Ag Easily sol. m boiling 
alkaline potassium femcyanide+Aq 
(Phillip, B 12. 2234.) 

Na 2 w0 4 , 2W 2 0 3 . Blue tungsten bronze. 
N ot attacked by acids or alkalies (Scheibler.) 

Correct formula is Na 2 W6Ch 6 , according 
to Phillip (B 16. 50fi) 

**-' — ammoniacal silver solution with 

(Phillip, 
a above (Phillip.) 

Strontium tungstate, SrWO,. 

Precipitate (Schultze.) 

Sol m about 700 pts H 2 0. (Lefort ) 

Strontium ditungstate, SrW 2 0?+3II 2 0 (?), 

100 com H 2 0 dissolve 0.35 g at 15°. (Le- 
fort, A. ch. (5) 16. 326.) 

Strontium intungstate, SrW 3 Oio+5H 3 0 (?), 
Sol. in H 2 0 with decomp, into SrWaCb and 
SrW 4 O l3 (Lefort, A. ch. (5) 17. 477 ) 

Strontium metotungstate, SrW 4 0i 3 -f8H 2 0. 

Solubility as calcium meta tungstate. 
(Soheibler.) 

Extraordinarily sol. in H 2 0 (Wyrouboff, 
Bull Soc Min 1892, 16. 63 ) 

Strontium paratungstate, Sr 8 W 7 0 2 ,+16H 2 0, 
or Sr 6 W 12 0 4 i+27H 2 0. 

Insol in cold, si. sol in hot H 2 0. (Knorre, 
B 18.327) 

Thallous tungstate, Tl 2 WOi. 

Veiy si. sol in H 2 0 Sol m hot Na 2 C0 3 + 
Aq. (Flemming, J B 1868. 250.) 

Thallous metotungstate, TI 2 W40 i S -(- 3H 2 0. 

Nearly insol. in H 2 0 (Rosenheim, Z. 
anorg 1911, 69. 261.) 

Thallous paratungstate, 5T1 2 0, 12W0 3 . 

Insol in H 2 0. 

Sol. in Na 2 COs+Aq and FOH+Aq. 
decomposed by mineral acids (Schaeffer, Z 
anorg 1904, 38. 171 ) 

Thallous hydrogen tungstate, T1HWCL. 

Insol in H a O. Difficultly sol. in NH4OLH- 
Aq Easily sol. m boiling alkali carbonates 
or hydrates +Aq. (Oettinger, J. B. 1864. 
264.) 


Sodium tungstate tungsten oxide. Na 2 W0 4 , 
W 2 O e , 

Yellow tungsten, bronze. Gradually de- 
liquesces on air. Not decomp by any acid, 
even aqua regia, except HF, or by alkalies, 
(Wahler, Pogg 2. 350 ) 

Correct formula is Na 6 WoOi 8 , accordmg 
to Phillip (B, 16. 499) 


Thorium tungstate. 

Precipitate (Berzelius ) 

Insol, in H a O. 

Tin (stannous) tungstate, SnW04+6H 2 0. 

Insol in H 2 0 Sol in oxalic acid and in 
KOH+Aq Slowly sol. in hot HiPCb+Aq. 
(Anthon, J. pr. 9. 341.) 
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Tin. (stannic) tungstate, 9SnO a , 13W0 3 . 

Insol. in ammonium tungstate +Aq. Sol. | 
m tin salts+Aq, also m phosphoric, oxalic, 
or tartaric acids+Aq (Lotz, A. 91 . 49.) 


Tungsten tungstate, W0 2) WOa=WaO 0 . 
See Tungsten oxide, W 2 0 3 


Uranous tungstate, U0 2 , 3WO s +6H s O. 

Decomp, by NaOH+Aq or HNOa+Aq. 
Sol in HCl+Aq, but not in H2SO4. (Ram- 
melsberg ) 


Zinc tungstate, 'Zi) 9 W 22 075+66H 2 0 =»9ZnO, 
22W0a+66H,O. 

Insol in H 2 0. ’(Gibbs.) 

Zinc tungstate [ammorna, ZnWOj 4NH 3 + 
3H a O. 

Decomp in the air (Briggs, Chem Soc. 
1904, 85 . 677 ) 

Pertungstic acid’ 

See Pertungstic acid. 


Uranyl tungstate, UO s , W0 3 +2H 2 0. Tungstoarsenic acid. 

Sol m about 100 pts. H a O. (Lefort, C. R See Arseniotungstic acid. 


TJOs, 3W0 3 +5H a 0 (?) Sol. in about 200 Tungstoboric acid, 
pts. H a O (Lefort ) See Borotungstic acid. 


Vanadium tungstate. 

SI sol in HjO, 

Ytterbium tungstate basic, (Yb0) 2 W0 4 . 

Ppt. (Cleve, Z. anorg. 1902, 32 . 153.) 

Ytterbium meiatungstate, Yb 2 0,, 12W0 3 + 
35H 2 0. 

Very sol. m H 2 0. (Cleve.) 

Yttrium tungstate, Y 2 (W0<)a+6H 2 0. 

Very si. sol m H a O, but more sol m 
NaaWOj+Aq (Berlin) 

Zinc tungstate, ZnWCb. 

Insol m H 2 0. (Geuther and Foisberg, A. 
120 . 270 ) 

+H 2 0 Sol. in 500 pts H a O. 


Tungstocyanhydric acid, 


H < W(CN) S + 


Hydroscopic. 

Sol m H 2 0 and abs. alcohol Insol in 
ether, benzene etc. (Olsson, Z. anorg. 1914, 

88. 71 ) 


1 Ammonium tungstocyanide, (NH,)iW(CN) 8 . 

Easily sol in H 2 0 Aqueous solution de- 
comp slowly 

Insol in organic solvents (Olsson, Z. 
anorg. 1914, 88. 62 ) 


Cadmium tungstocyanide, Cd s W(CN) 8 -(- 
8H a O. 

| Nearly insdi. in H2O. SI. sol in dil. HC1. 
Sol. in cone’ NHiOH+Aq Insol in organic 
solvents (Olsson, Z. anorg. 1914, 88. 68.) 


Zinc ditungstate, ZnW 2 07+3H 2 0 (?). 

Sol in 10 pts. H 2 0 at 15°, but solution 
soon decomposes. ^Lefort.) 

Zinc f retungstate, ZnWaOia+5H 2 0. • 
Insol in boilmg H 2 0. Sol m ZnSOi+Aq, 
or Na<W 6 Oi,+Aq (Gibbs) 

Zinc metotungstate, ZnWiOia+KffliiO. 

Easily sol in H a O Loses crystal H2O by 
igmtion, and becomes insol in H 2 0 (Scheib- 
ler, J pr 83 . 273.) . 

+8H 2 0 More sol. m H 2 0 than mag- 
nesium comp. (Wyrouboff, Bull Soc. Min 
1892, 15 . 72) 

Zinc tungstate, Zn4WioO S 4+18H20=4ZnO, 
10WO 3 +18H 2 O. 

Insol. m H 2 0 Sol in excess of zinc sul- 
phate or of sodium tungstate +Aq. (Gibbs, 
Proc. Am Acad 15 , 14.) 

+29H 2 0. (Gibbs ) 

Zinc porcitungstate, 5ZnO, 12W0a+37H20. 
(Gonzalez, J pr (2) 36 . 44.) 


Caesium tungstocyanide, Cs4W(CN)s. 

Easily sol. m II 2 0 formmg stable solutions 
Insol m alcohol and other organic solvents 
(Olsson ) 

Calcium tungstocyanide, Ca 3 W(CN)8+8H20. 

Easily sol in H2O. Aqueous solution de- 
comp. slowly 

Insol, in organic solvents. (Olsson.) 

Lead tungstocyanide, Pb 2 W(CN) 8 +4H 2 0. 

Sol. in H s O Solution decomp, after short 
time 

Insol. in organic solvents. (Olsson.) 

Magnesium tungstocyanide, Mg 3 W(CN)s-t- 
6H a O. 

Easily sol in H 2 0 Aqueous solution 
decomp on heating 
Insol in organic solvents (Olsson.) 

Manganous tungstocyanide, Mn 2 'W(CN)8+ 
8H a O. 

Insol in H a O and m acids 

Insol. in organic solvents. (Olsson.) 
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Potassium tungstocyanide, K < W(CN) 8 + 
2H 2 0. 

Easily sal in H 2 0 frot/i which it can be 
cryst. 10 corn H«0 dissolve 13-14 g salt 
at 18°. * 

Insol 111 alcohol, ether and othei oigamc 
solvents. (Olsson.) 

Rubidium tungstocyanide, Rb<W( , CN) 8 + 


Potassium tungstoperiodate, 
5Kr.O, I s 0 7 , 12WO.+8HA 
Sol in HA (Rosenheim.) 


Ppt 

5NaA I A. 12WO 3 +16H 2 0 
H 2 0 (Rosenheim ) 


Sol. in 


Easily sol 111 HA Can be cryst from H 2 0. 
Jnsol in alcohol and other organic solvents. 
(Olsson ) 


Strontium tungstoperiodate, 
5SrO, I2O7, 12WO,+28HA 
Sol. in H 2 0. (Rosenheim ) 


Silver tungstocyanide, AgiW(CN)s. 

Idsol in HA 

Insol in acids. Decomp by dil HC1 
Sol. m hot cone. iNH ( OH+An. 

Insol. m organic solvents. (Olsson ) 

Sodium tungstocyanide, NaiW(CN) a + 
2HH 2 0. r 
Hydroscopio, 

Easily sol. in tl 2 0. r 

Insol, in organic solvents. (Olsson.) 

Strontium tungstocyanide, Sr 2 W(CN)s+ 
8HA +9HA 

Easily sol. in HA Aqueous solution de- 
comp. on standing 
Insol in organic solvents. (Olsson.) 

Thallium tungstocyanide, Tl4W(CN)s. 

Difficultly sol in cold H s O, more sol in 
hot HjO ^ 

Insol in organic solvents (Olsson.) 

Zinc tungstocyanide, Zn 2 W(CN)s+4HA 
Insol ill H 2 0, and acids 
Sol, m cone. NH 4 OH+Aq. (Olsson.) 

Jlfeiatungstoiodic acid. 


Ammonium meta tungstoiodate, 

2(NH 4 ) A 2IA, -4WO.+12HA 
Veiy si sol in IIA (Chrdtien, A. ch. 
1898, (7) 15. 431 ) 

Potassium tungstoiodate, K 3 HjWIO«. 
(Blomstrand, J, pr. (2) 40. 327.) 

2IC2O, 2IA, 4WO3+8H2O. 

5 13 g. are sol m 1 1. H 2 0 at 15°; 8.25 g. 
at 100°. (Chretien, A. oh. 1898, (7) 16. 431.) 


Tungstoperiodic acid. 


Ammonium sodium tungstoperiodate, 

2(NH<),0, Na 2 0, IA, 2WO.+16HA 

Ppt. (Rosenheim, A. 1899, 308. 64 ) 

Barium tungstoperiodate, 

5Ba0, IA, 12WO.+12HA 
Ppt. (Rosenheim.) 


Tungstophosphoric acid, 

See Phosphotungstic acid. 

Tungstosilicic acid, 

See Silicotungstic acid. 

Tungstotungstic acid. 

Lithium tungstotungstate, Li 2 0, WO«+ 
W0 2 , 3WO s . 

Insol. in boihng H 2 0 and cone. HC1, 
(Hallopeau, C R. 1898, 127. 514 ) 

Potassium tungstotungstate, K 2 0, W0 3 + 
W0 5 , 3WOj. 

Insol. m hot H 2 0, and cone, HC1 (Hallo- 
peau, BuU Soc. 1899, (3) 21. 267.) 

Tungstous acid. 

Sodium tungstite, Na 2 W 2 0s. 

See Tungstate tungstem oxide, sodium. 

Tungstovanadic acid. 

See Vanadiotungstic acid. 

Tungstyl dibromide, W0 2 Br 2 . 

Not decomp by cold H 2 0. (Roscoe.) 
Tungstyl ieCrabromide, WOBr 4 . 

Extremely debquesoent. Decomposes at 
once in moist air or with H a O. 

Tungstyl dichloride, W0 2 C1 2 . 

Not deeomp. by cold, and but slowly by 
boiling HA Sol in alkalies and ammonia. 

Tungstyl ielrachloride, WOC^. 

Easily deeomp. by II 2 0 or moist air. 

Very sol in CS 2 and S 2 C1 2 . SI. sol. m ben- 
zene. (Smith, J Am.Chem Soc 1899, 21. 
1008 ) 

Tungstyl teirafluoride, WOF,. 

Sol in H 2 0 with deeomp. Very hydro- 
scopic. f 

Insol. m carbon tetrachloride. 



URANATE, POTASSIUM 


I Bismuth uraijate, 'BiaOs, U0,+H 2 0. 

Min Uianosphaente. 

Calcium uranate, CaUOj. 

, Insol in H 2 0; sol. in dll. acids (Ditte, 
| C. R 96. 98S ) 

CrU 2 0 7 . Inscl m H a O; sol. in dd. acids. 
(Ditte ) 

Cobalt uranate. , 

Insol. m HaO, sol ill Pb(C a H s Oa)a+Aq. 
(Persoz, J. pr. 3. 216 ) «, 

Sol in HN0 8 +Aq, msol. in KNO,+Aq. 
(Ebelmen, A. eh. (3; 6. 222.) 

Cupric uranate, CuU 2 0 7 . * 

Insol. in HaO (Debray, A. ch (3)61.461.) 

Lead uranate, PbUO,. 

If ignited, very difficultly sol in HC 2 H s Oa+ 
.a (Wevtneim, J. pr 29. 228 ) 

Insol. in Pb(CaHaOa) 2 +Aq. (Persoz ) 
3PbO, 2UOa Sol. m dll HNOa+Aq. 
(Ditte, A. ch «(6) 1. 338.) 

PbUaOio Insol in H s O Sol in HNO,. 
Insol in KOH+Aq, NH,OH and cold 
acetic acid Sol. in hot acetic acid. (Zehen- 
teij M. 1904, 26. 215.) 

PbaUaOio-HHaO. Insol. in hot or cold 
H a O. Sol. in HNO,. Insol. in KOH+Aq, 
NH,OH, alcohol and ether. SI sol. in cold, 
more easily sol. in hot acetic acid. (Zehenter.) 

Lithium uranate, Li 2 UO,. 


SI. sol in carbon bisulphide, dry benzene 
and ether. * 

Easily sol in chloroform and absolute 
alcohol (Ruff, Z anorg. 1907, 62. 265 ) 

4 /efrafluoride ammonia, 2WOF,, 




Sol in HaO with decomp. 

Insol m liquid NH,. (Ruff, Z. anorg 
1907, 62. 266.) 

Ultramarine blue, 2NaaAlaSi s 0 8 , Na,Sa (?) 

Not attacked by solutions of alkalies or 
NI+OH+Aq. Decomp by acids or acid 
salts +Aq Decomp byalum+Aq. 

Ultramarine green, Na 2 Al 2 Si 2 0a, Na 2 S (?). 

Decomp by mineral acids Not attacked 
by alkalies Decomp by alum +Aq 

Ultramarine white, 2Na 2 AlaSia08, Na,S (?). 

Uranic acid, H s UO,. 

Insol m HaO Sol in acids. Veiy sol in 
cold dil. HNOs+Aq. SI. sol. in boiling 
NH,C1+Aq. Insol m KOH, NaOH, or 
NHDH+Aq Easily sol in (NHi)aCO,, 
KHCO3, ana Nal-ICOs+Aq; less in K 2 CO,+ 
Aq. (Ebelmen.) 

Easily sol, in malic and tartaric acids to 
form complex compds (Itzig, B. 1901, 34. 
3822.) 

H,UO t . Insol. in H 2 0; sol in acids, 
(Ebelmen ) 

Uranates. 

Insol in H 2 0; sol in acids. 

Ammonium uranate. 


Sol, in (NH^sCOa-f Aq (Peligot, A. cb 
(3) 6. 11.) 

(NH,)aO, 4UOs+7HaO. (Grubler, Dis- 
sert, 1908.) 

(NH,)aO, 6UOa+10HaO. Insol in cold 
and hot H 2 0 and alkahes+Aq. Very sol in 
KaSO,. HC1 and acetic acid +Aq (Zehenter, 
M. 1900, 21. 235.) 

Barium uranate, BaUO,. 

Insol m H 2 0. Sol in dil. acids 

BaUaO? As above (Ditte, C. R. 96. 988 ) 

BaU 3 Oi 0 +4J^HaO. Nearly msol, m HaO, 
KOH+Aq. and alcohol. 

Easily sol. in cold dil. HC1 or HNO, and in 
hot acetic acid (Zehenter, M. 1904, 26. 200.) 

Ba 2 UsOi7+8HaO Nearly msol. in hot 
or cold H a O, KOH+Aq. and alcohol. 

Easily sol in cold dil. HC1 or HNO a and 
hot acetic acid. (Zehenter.) 

BaaUjOas+llHaO Same properties 
BaUaOio. (Zehenter.) 


Magnesium uranate, MgUO, 

Insol in H 2 0. Nearly insol. in cold HC1+ 
Aq Slowly sol m HCl+Aq on warming, 
and more rapidly by addition of a little HNO, 
+Aq. (Ditte ) 

MgUaO? Ppt. (Berzelius.) 

Neodymium uranate, NdaHJsOio) 3 + 18H 2 0 . 
Ppt (Orloff, Ch Z. 1907', 31. 1119.) 

Potassium uranate, K 2 UO, (?). 

Insol in H 2 0; sol. in dil acids, etc., exactly 
as Na 2 UO, (Ditte ) 

KaUaOr+6HaO Insol in H 2 0. Sol. in 
dil. acids, even acetic acid (Zimmermann, 
B. 14. 440.) 

Insol. in K 2 COs+Aq, but easily sol. in 
alkali hydrogen carbonates+Aq. Sol. in 
HCl+Aq (Ebelmen, A. ch. (3) 6. 220.) 

KaO, 4UO,+5HaO. (Zehenter, M. 1900, 
21. 235.) 

KaO, 6U0,+6H 2 0. Insol in H 2 0 
(Drenckmann, Zeit. ges. Nat 17. 113.) 

+10HaO. Nearly insol, in cold and hot 
HaO Easily sol. in hot acetic acid, dd. H 2 SO, 
HC1 and HNO, Insol. m KOH+Aq, alco- 
hol and ether ((Zehenter, M. 1900, 21. 235.) 
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Potassium hydroxyl amine- uranate, 

UO 4 (NH.,0) (NII3OK) +H a O. 

SI, sol. in. H a O, msol. in ftlcohol (Hofmann, 
A. 1899, 307. 318 ) 

Rubidium uranate, RbU0 4 
Insol in H a O (Ditte, A. ch. (6) 1. 338 ) 


Uranium antifflonide, UaSb a , 

Violently attacked by cone HNO a (Co- 
lani, C R . 1903, 137, 383 ) 

Uranium arsenide, U 8 As a . 

Violently attacked by cone HNO s (Co 
am, 0. It, 1903 137. 383 ) 


Silver uranate, Ag a U a 07. 

Insol. in H 2 0 Easily sol m acids. (Alibe- 
goff, A. 233. 117.) 


Uranium bonde, UB 2 . 

Sol in HNO3 and HF. Decomp by fused 
alkalies (Wedekind, B 1913, 46. 1204.) 


Sodium uranate, Na a U0 4 (?). 

Insol. m H a O, sol in dll acids. Sol in 
alkali carbonates +Aq (Ditte.) 

NajUA+ftHsO Insol m H a O. Sol. m 
dll. acids. (Stolba, Z. anal. 3. 74.) 

Na a 0, 3U0 a . Insol. m H 2 0 Easily sol m 
very dil acids. (Drenolanann.) 

Na a O, 0UO3+5II2O. Insol in H a O, alco- 
hol, NH 4 OH, KOH+Aq Sol. m HC1, HNO„, 
H5SO4. Si. sol. even on boding in cone 
acetic acid. (Zehenter, M 1900, 21. 236.) 


Sodium hydroxylamine uranafie, 

U0 4 (NH 4 0) (NHsONa) +H a O. r 

Sol. m H s O (Hofmann, A. 1899, 307. 319 ) 
U0 4 (NH s 0Na)2+eH 2 0. Veiy sol in H a O 
(Hofmann ) 


Strontium uranate, SrU0 4 . 

Insol m HsO Sol in dil acids. 

SrU 2 0? As above. (Ditte, C R 96. 988 ) 
Veiy si. sol. in H a O. Sol. in all acids 
especially^oxalic. 

-)-H 2 0 Very si sol. in H 2 0 Sol in all 
acids especially oxalic. (J, C C. 1896, II. 
512) 


Thallous uranate. 

Ppt. (Bolton, Am Chemist, 1872, 2. 
456.) 


Zinc uranate. 

Insol, in H a O; soL. in Pb(C 2 H 8 O a ) a -)-Aq 
(Persoz, J. pr 3. 216 ) Sol in HNOs+Aq, 
msol. in KNO a , and NH 4 NOj+Aq (Ebel- 
men, A. ch (3) 6. 221 ) 


Peruranic acid. 

See Peruranic acid. 


Uranium, U. 

Not attacked by H 2 0 Slowly decomp by 
cold dil. H a S0 4 +Aq, rapidly on warming. 
Easily sol. in dil. or cone. HCl+Aq. Fused 
U is slightly attacked by cone or fuming 
HNOa, or cone, H a S0 4 Amorphous U, how- 
ever, is easily attacked thereby. Not at- 
tacked by acetic acid, KOH, NaOH, or 
NH 4 OH+Aq, (Zimmermann, B. 16. 849 ) 

When finely divided, it is decomp by H a O I 
slowly at ordinary temps, and rapidly at 1 
100°. (Moissan, C. R. 1896, 122. 1091.) 


Uranium fnbromide, UBr 8 . 

Very hygroscopic. Sol in H a O with hiss- 
ing (Alibegoff, A 233. 117 ) 

Uranium te/rabromide, UBr 4 . 

Anhydrous. Very deliquescent. Sol in 
H a O with hissing (Hermann ) 

Insol. m alcohol, (v Unruh, Dissert, 1909.) 
Sol. in acetone (Eidmann. C. C 1899, II 
1014); methyl acetate (Naumann, B 1909, 
42. 3790); ethyl acetate. (Naumann, B. 
1904, 87. 3601 ) 

+8H a O Very deliquescent, and sol. in 
H.O (Rammelsberg ) 

Uranium carbide, UC a . 

(Ruff and Hemzelmann, Z anorg. 1911, 
71. 72 ) 

Attacked slowly by H a O. Slowly attacked 
bv cold dil HC1, H a S0 4 or HNOa+Aq. 
Cone acids, except HN0 3 , react si m the 
cold, violently on heating. (Moissan, Bull 
Soe 1897, (3) 17. 12 ) 

Sol. in fused KNO a and KC10 S ; sol. in dil. 
acids m the cold and in cone acids on heating; 
decomp by H a O. (Moissan, C R. 1896, 
122. 276.) 

Uranium /richloride, UC1 8 . 

Very sol, in H a O (Peligot ) 

Very unstable (Zimmermann ) 
r Very hygroscopic Sol in H a O with de- 
comp Sol in cone. HC1 and solution is 
much more stable than aqueous one (Rosen- 
heim and Loebel, Z, anorg. 1908, 67. 234 ) 

Uranium tetrachloride, UC1 4 . 

Anhydrous Extremely deliquescent 
Sol m H 2 0 with evolution of heat De- 
comp. on boiling Sob in NTI 4 C1-|-Aq with- 
out decomp. 

HC1 increases its solubility m H a O (Aloy, 
Dissert 1901.) 

Sol in alcohol, acetone, sffeetic ether, ben- 
zoic ether Insol. in ether, CHC1 and 
C„H» (Loebel ) 

Sol m ethyl acetate (Naumann, B. 1904, 
37. 3601.) 

Uranium penfctchloride, UC1 E . 

Deliquescent Sol. in H 2 0 with evolution 
of heat and decomposition. (Roscse, B. 7. 
1131 ) 
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Sol. m acetic acid, acetic ether, benzalde- 
hyde, glycerine, benzyl alcohol 8 (trace), 
mtrobenzeqe (trace), xylidine and p-toluidine 
(on warming) _ 

Insol. m aniline, ligroin, pyridine, quinoline, 
ttnoethyl ethei, thioamyi ether and CS 2 
(Pimmer, Dissert 1904.) 

Sol in abs alcohol Insol in ether, CaHe, 
nitrobenzene, ethylene bromide. SI sol 
in CCb and CHCI3 Sol. m benzoic ether, 
acetone and trichloracetic acid. Best solvents 
are ethyl acetate and benzomtiile. Sol in 
many organic compounds containing oxygen. 
(Loebel, Dissert. 1907.) 

Uranium tMuoride, UF2+2H2O. 

Ppt (Giolitti and Agamennone, C C. 
1905, I 1130 ) 

Uranium ieirafluoride, TJF4. 

Insol in HaO Very si sol in dll. acids 
Sol in hot cone H2SO1, and slowlv in warm 
cone HNO s +Aq (Bolton, J B. 1866. 209.) 

Uranium he cofluoride, UFo. 

Very sol in H 2 0 (Ditte, A. ch (6) 1. 
339 ) 

Fumes in the an 

Very hydroscopic; sol. in H 2 0 (Ruff, B 
1909, 42. 495 ) 

Very hygroscopic. Sol. m H2O Nearly 
msol. in CS2 Insol. in paraffine oil Sol in 
symmetrical tetrachloiethane (best solvent), 
CHCla, CC1 4 . and nitrobenzene (v Unruh, 
Dissert. 1909.) 

Decomp, by H 2 0, alcohol and ether 
Neailymsol m CS2 

Sol in CHCla, CCI4, mt obenzene and 
C2H2CI4 (Ruff, Z, anorg 1911, 72. 81.) 

Uranium hydrogen fluoride, UF 6 , 8HF (?). 
Sol in HaO. (Ditte) 

Is UO2F2, IIF+HjO (Smitheljs ) 


Uranium iodide. • 

Sol m ethyl acetate.. (Naumann, B. 1904 
37. 3601.) 


Uranium nitride, U3N4. „ 

(Colam, C. R. 1903, 137. 383.) 

Uranium subox ide, UO (?). 

(Guyard, Bull Soc. (2) 1. 89 ) 

Does not exist. (Zimmermann, A. 213. 
301.) 

U 2 Oa(?) Ppt. Decomp, by H s O and in 
the air (Peligot ) 1 


Uranium dioxide (Uranous oxide), U0 2 . 
Insol. in dil. HC1 or H a S04+Aq. 

Sol. m cone H 2 S0 4 , and easily in HN0„+ 
.q. (Peligot.) 

Insol. in NH 4 C1+Aq (Rose.) 

Only si. sol. m H2SO4, but a< considerable 
amount is converted into the sulphate which 
nearly insol in H2SO4 
Slowly sol in HC1, the amount dissolved 
a given time varying widely with the 
__ethod of preparation of the oxide. (Colam, 
C. B. 1912,, 156. 1251.) 

SI. more sol. in HNOa than in aqua regia. 
(Raynaud, Bull Soc 1912, (4) 11. 802.) 

Very sol. m cone HNOs; less sol in dil, 
PINO3. 1 gram is sol m 3100 grams HC1 
(1 17) at 17°; 4650 grams HBr(l 52) at 17°, 
2200 giams H 2 S04(1.79) at 17°, 12,000 grams 
acetic acid at 19° (Raynaud, C. R. 1911, 
163. 1481.) 

SI attacked by liquid NH a . (Goie, Am. 
Ch J. 1898, 20. 830 ) 

Min. Uraninite. Easily sol. in warm 
HNOa+Aq Not attacked by PICl+Aq 

Uranium inoxide (Uranic oxide), UO3. 

Sol m HNO,+Aq. (Pehgot.) 

Insol. in boiling K tartrate +Aq, (ICah- 
lenberg and Hijlyer, Am. Ch J. 1894, 16. 102.) 
"1, in oleic acid. (Gibbons, Arch. Pharm. 


Uranous hydroxide, UO2, sHaO. 

Easily sol in dil. acids 
Insol in alkali hydrates and carbonates 
+Aq (Berzelius ) 

Sol. m alkali carbonates +Aq (Rammels- 

b W>H)4 Sol in dil acids (Aloy, Bull. 
Soc 1899, (3) 21. 613") 


188 J, ZZ1. 021 ) 

See Uranic acid. 

Uranium feiroxide, UO4. 

Decomp, by HCl+Aq (Fairley, Chem 
Soc. 31. 133.) 

+2H 2 0. Veiy hygroscopic (Zimmer- 
mann ) 

+3H a O 


Uranouranlc hydroxide, Us0 8 , 6H 2 0 (?). 
Easily sol. in >aeids 

Decomp by (NHahCOs+Aq, which dis- 
solves out UOs. (Berzelius ) 

Uranic hydroxide. 

See Uranic acid. 

Uranium ieiroiodide, UI4 
Sol. iff H 2 0. (Guichard, C. R. 1907, 145. 
921.) 


Uranium pentoxide, U 2 0 6 . 


Sol, m acids, (Peligot.) 

Mixture of UOs and U»Os (Rammels- 



A. 232. 273.) 

Uranouranlc oxide, Ua0 8 . 

Green uranium oxide. Very slowly and 
slightly sol m dil. HC1 01 HaSCU+Aq, more 
easily when cone. Completely sol in boil- 
. mg H2SO4 Easily sol in HNOa+Aq. 
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Uranous oxychloride, U0 2 , UCl4+H 2 0. 
Moderately sul in H 2 0. (Aloy, Disseit 

1901.) 

2UO2, UCL+IIjO Very sol. in H 2 0 
and alcohol (Orloff, C. C 1903, II 484.) 

+13H a O Very sol m H 2 0 and alcohol 
(Orloff ) 

4U0 2 , UCL,. Very sol. in H 2 0 and alcohol. 
(Orloff.) 

5U0 2) UCl4+10H 2 0 Insol in II 2 0. 
(Aloy, Dissert, 1901.) r 

Uranous oxyfluoride, U0F 2 +2H 2 0. 

(Giolitti and Agamennone, C C 1905, I 
1130.) 


Uranosotungstic acid. 

Potassium uranosotungstate, 9K 2 0, 6U0 2 , 
8W0 S +34H 2 0 

Insol in H 2 0 and in HC1 (Gibbs, Am. 
Ch J. 1895, 17. 175 ) 

Sodium uranosotungstate, 12Na 2 0, 6U0 2 , 
8W0 s +26H 2 0. 

Insol. in cold H 2 0 (Gibbs.) 

Uranyl bromide, U0 2 Br 2 . 

Sol in H 2 0 (de Comnck, C C 1903, I. 
693) 

Sol in ether (v. Unruh, Dissert. 1909 ) 
+7H 2 0. Deliquescent. Sol in H 2 0 


Uranous oxysulphide, U 3 0 2 S4=U0 2 , 2US 2 . 

Shglitly attacked by dil , easily by cone 
HCl+Aq riol m cold HNOs+Aq (Her- 
mann, J B 1861. 258 ) 


Uranyl bromide ammonia, U0 2 Br 2 , 2NH S . 
(v Unruh. Dissert 1909.) 

U0 2 Bi 2 , 3NHs. (v Unruh ) 

U0 2 Br 2 , 4NH S (v. Unruh.) 


Uranic oxy-compounds. 
See Uranyl compounds. 


Uranium phosphide, UsP 2 . 

Violently attacked by cone. JlNOa. 
(Colam, C. R 1903, 137. 383 ) 

U S P4. Slowly attacked by 
dil. HCl+Aq. More easily 
cone HCl+Aq. Quickly decoi 
mg cone HNOa and HNOa+E 
A. ch 1907, (8) 12. 59 ) 


Uranium jelenide, USe. 

Spontaneously inflammable. Sol. in fum- 
ing HNOa. (Colani, C. R. 1903, 137. 3S3 ) 
USe 3 . As US 2 . (Colani. C C. 1903, II 


Uranyl chloride, U0 2 C1 2 . 

Anhydrous. Very deliquescent. Sol, in 
H 2 0, alcohol, and ether. 

Very sol in H a O. 


). gr. of U0 2 Cl 2 +Aq at t° 


14 6 
16 3 
13 7 

13 1 

14 2 


2 

3 

4 

5 


1,0056 
1,0112 
1.0161 
1,0215 
1 0260 


15.2 
14 3 

14 5 

15 0 
14 8 


6 

7 

8 
9 

10 


1.0418 
1 0469 
1.0517 


Uranium disilicide, USi 2 . 

Sol in cold or hot cone HF, insol, in HC1, 
HNO3, H 2 SO,i and aqua regia. (Defacqz, 
C. R. 1908, 147. 1051 ) 

Uranium monosulphide, US. 

(Alibegoff. A. 233. 117 ) 

Uranium sesgMSulphide, U 2 S s . 

Not attacked by HC1 or dil. HNOa+Aq 
Oxidised by fuming H 2 S0 4 or aqua regia. 
(Alibegoff, A. 233. 117.) 

Uranium disulphide, US 2 . 

Insol. m cold or boiling dil. HCl+Aq. 
Sol. in cold cone. HCl+Aq. Decomp, by 
HNOa+Aq. (Hermann. J. B. 1861. 258.) 

Uranium telluride, ^Tea. 

Violently attacked by cone. HNOa 
(Colani,- a n. 1903, 137. 383.) 


(de Comnck, A. ch. r 1904, (8) 3. 500 ) 

<- Sol. in cone HC1, cone HNO s and in 
selenic acid. 

Decomp by H 2 SOj. (de Comnok, A. ch 
1904, (8) 3. 504.) 

Sol. in methyl acetate (Naumann, B 
1909, 42. 3790), acetone. (Naumann, B 1904, 
37. 4328 ) 

+H 2 0. Sol. in H 2 0, alcohol, and ether 
+3H 2 0. Deliquescent. 

Very sol. in H 2 0 1 pt. is sol, in 0 134 pts. 

H 2 0 at 18° and solution, which is saturated, 
contains 76 2% U0 2 C1 2 or £8.2% U0 2 C1 2 + 
3H 2 0. Sp. gr of solution = 2 740 The 
solubility increases with rise m temp, 

Sol. in alcohol and in ether, (Myhus and 
Dietz, B. 1901, 34. 2775 ) 

Uranyl^ hydrogen chloride, U0 2 C1 2 , HC1+ 

Cryst at — 10° from sat. solution qf U0 2 C1 2 
in HCl+Aq. 
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Fumes in the air (Aloy, Bull. Soc. 1901, 
(3) 25.154) 


Uranyl chloride ammonia, U0 2 (NH 2 C1) 2 . 

Dccomp by H 2 0. (Regelsberger, A. 227. 
119) 

U0 S (NH,.NH,C1)NH,C1. Decomp, by 
H 2 0 (Regelsberger ) 

U0 2 (NH 3 NH 3 C1) 2 . Decomp, by H 2 0. 
(Regelsberger ) 


Afefavanadic acid, HVO s . 

Insol m HjO, sol m acids and alkalies. 
Insol in liquid’ NH a (Gore, Am Ch. J 
1898, 20. 830 ) 

+^H a O. • 

See Vanadium penfoxide. 

Pt/rovanadic acid, HiVnO 7 . 

Insol in II 2 0 Sol. in acids and alkalies 


Uranyl fluoride, U0 2 F 2 . 

Very sol m H 2 0. (Smithells, Chem. Soc 
43. 125.) 

Lisol m H 2 0 or dll acids. Very si. sol in 
HF+Aq. Sol in H 2 S0 4 +aqua regia (Ditte, 
A. ch. (6) 1. 339.) 

Insol in ether and amyl alcohol, (v 
Unruh. Dissert, 1909.) 

UOF 4 . Very sol in H a O. (Ditte, C R. 
91. 115.) 

True composition is U0 2 F 2 (Smithells ) 


Vanadates. 

The alkali, Ba, and Pb metavanadates are 
si. sol. m H 2 0, the otheis are moie easily sol, 
Insol m alcohol. 

Aluminum tne.'avanadate. 

Very si sol. in H 2 0 (Berzelius.) 

Aluminum {fo'v&uadate. 

Very si. sol in H 2 0. (Benzelius ) 


Uranyl hydrogen fluoride, U0 2 F 2 , HF+H a O. 

Very, sol. in H 2 0. (Smithells, Chem. Soc 
43. 131) 


Uranyl fluoride ammonia, U0 2 F 2 , 2NH». 

(v Unruh, Dissert. 1909.) 

U0 2 F 2 , 3NHj (v. Umuh.) 

U0 2 F 2 , 4NHj (v. Unruh ) 


Uranyl iodide, U0 2 I 2 . 

Ppt, Deliquescent (Aloy, A, ch, 1910, 
(7) 24. 417.) 

Deliquescent 

Sol. m alcohol, ether and benzene. (Aloy , 1 
Dissert. 1901.) 

Sol. in acetone ^Eidmann, C C 1899, II 
1014; Neumann, B 1904, 87. 4328), methyl 
acetate. (Neumann, B 1900, 42. 3790.) ® 


Ammonium mefovanadate, (NH^VOj. 

(o) Very slowly and sparingly sol, in cold 
II a O. Easily sol. in hot H a O. (Berzelius ) 
Easily sol. m H a O at about 70°. Very si 
sol at above and below that temperature 
(Guyaid, Bull. Soc. (2) 26. 355.) 

10 g dissolve in 1 litre cold, and 63 g. in 1 
litre hot II 2 0 with partial decomp (Ditte, C. 
R. 102. 918 ) 


Solubility in H 2 0 at t°* 

t° I Solubility, mol per litre 


18 0 03715 

25 0 06189 


0 08980 
0 13406 
0 17041 
0 25994 


(Meyer, Z Ejektrochem, 1909, 15. 266,) 


Uranyl iodide ammonia, U0 2 I 2 , 2NH S . 

(Aloy, Dissert. 1901.) 

U0 2 I 2 , 3NHa. (Aloy.) 

U0 2 I 2 , 4NH.3 (Aloy) 

Uranyl selenlde, U0 2 Se. 

Very slowly decomp. by H 2 0 
Easily sol. m<»old HC1. Violently attacked 
” cold UNO a . Not attacked by dil. alkalies, 
lilbauor, Z, anorg 1904, 42. 450.) 


& 


Solubility in NH 4 OH +Aq at t° 


0.0677-N 
0 2452-N 
0 5872-N 


18 


0,04763 
0 06798 
0 1020 


0 0677-N 
0 2452-N 
0.6872-N 


25 


0.06026 
0 07303 
0 1080 


Uranyl sulphide, U0 2 S. 

SI. sol. m pure H 2 0. Sol m dil., msol in 
absolute alcohol Sol. m cone HCl+Aq, 
also m*dil acids. Decomp by caustic al- 
kalies +Aq Partly sol in (NH 4 ) 2 S+Aq. 


(Meyer, Z Elektrochem, 1906, 16. 268 ) 

Extremely si sol in sat. NBbCl+Aq. (v. 
lauer.) 

Insol in sat. NKjCl+Aq. 
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Solubility in salts -RAq at t°. 


Salt solution 


Solubility, 

0.05-N NHiCl+Acp 

18 

0.01419 

25 

0 02246 


35 

0 04445 


45 

0 07575 


55 

0.09544 

0.1-N NHiCl+Aq 

' 18 

0 00366 

25 

0 00995 


35 

0 02347 


45 

0 04607 


55 

0 06314 

0 05-N NH4NO s +Aq 

18 

0 01433 

25 

0.02364 

0.1-N NHiNOa+Aq 

18 

0.00497 

25 

0 01050 


HV0 3 , 3NH a O, 2NH 8 =VO„N s H lll . Rap- 
idly dijcomp by H 2 0 (Hofmann and 
Kohlschiitter ) 

Ammonium potassium vanadate, K 2 V<O n , 
(NH 4 ) jV 0 Oi7+9HjO. 

Sol in H a O (Dxtte, C R. 104. 1844.) 

Ammonium sodium vanadate, Na 2 V40 n . 

(N H 4 ) ,V e Oiv +15H s O. 

Sol in H 2 0. (Ditte, C R. 104. 1841 ) 

Ammonium uranyl vanadate, (NH s )iO, 2UO s , 
V 3 0 t +H 2 0. 

Insol m H 2 0, NH 4 OH+Aq. or dil. 
HC 2 H 8 0 2 +Aq (Carnot, C. R, 104. 1850.) 

Barium mctavana.da.te, Ba(V0 8 ) 2 -f-H 2 0. 

Somewhat sol m H a O before ignition 
Sol in cone H 2 S04 (Berzelius ) 


(Meyer, Z EJektroohem, 1909, 16. 267.) 


Insol. in alcohol, (v. I-Iauer ) 

(b) Sol in cold HaO, from which it is pptd 
by alcohol (Berzelius ) 


Ammonium divanadate, (NH4) 2 V40n-f4H 2 0. 

Sol in HjO, from which it is precipitated 
bv sat NH4CI+ Aq or alcohol, (v Hauer, 
W.AB 21. 337 ) 

Correct formula is (NH 4 ) 8 V70 io+ 2H 2 0, 
according to Rammelsberg (B. A B 1883. 3 ) 
+3HaO. Very sol. in HaO. (Ditte, C R. 
102. 918.) ^ 


Barium pyrovanadate, Ba 2 V 2 0 7 . 

Somewhat sol. in H 2 0, (Roscoe.) 

Barium vanadate, Ba 2 V 0 Oi7+14H 2 O. 

(Ditte, C R. 104. 1706.) 

Ba 2 V 10O as + 19H 2 0 . 1 pt< is sol, in 5200 
pts H 2 0 at 20-25° Much moie sol, in hot, 
but decomp bv boiling H 2 0 (v Hauer, W, 
A B 21. 344 ) 

Sol m about 5000 pts. H 2 0 (Manasse, C. 
C 1886. 773.) 

Ba4Vio0 22 -l-2H 2 0. (Noiblad.) 


Ammonium invanadate, (NH4) 2 V»Oia. 

Anhydrous. Nearly insol. in hot or cold 
H 2 0. (Norblad.B, 8. 126.) 

1 5 g dissolve in 1 litre of boiling H 2 0. 
(Ditte. C R. 102. 918.) 

+5H 2 0. Very si sol. in H 2 0 (Ditte.) 

+ 0HaO (?). Very sol. m H a O. (v. Hauer, 
W.A.B 39.455.) 

Could not be obtained (Norblad; also 
Rammelsberg, B A. B. 1883. 3.) 

Ammonium vanadate, (NH4 )jVjOio+2H 2 0. 

Correct formula of v Hauer’s divanadate, 
according to Rammelsberg (B A B, 1883. 3). 
SI. sol. m H 2 0 


Bismuth vanadate, Bij(V0 4 )s. 

Mm Pucherite Sol, m HCl+Aq with 
evolution of Cl 

Cadmium vanadate, Cd(VO a ) 2 . 

(Ditte, C. R. 102. 91&.) 

CdV«Ois +24H 2 0 SI. sol m H 2 0. (Ditte, 
C'-R 104. 1705) 

Cadmium potassium vanadate, CdK 2 V 8 0i7H- 
+9H 2 0. 

(Radau. A. 251. 148.) 

Cd 2 VioO S8 , K«V l o0 2S +27H 2 0 1000 pts. 

H 2 0 dissolve 5 4 pts. at 18°. (Radau.) 


Ammonium se?gi« vanadate, (NH4)4V 8 0n-f 
4 or 6H 2 0. 

Very sol. in H 2 0 (Ditte, C. B. 102. 918.) 

Ammonium pentovanadate, (NH4)4V 10 Oa7+ 
10H 2 O. 

Sol. in HjO. (Rammelsberg, B A. B. 1883. 


Ammonium hydroxylamine vanadate, 
VOjNaHio. 

Rapidlv decomp by H a O (Hofmann and 
ICohlsohtitter, Z, anorg 1898, 16. 472.) 


Cadmium vanadate bromide, 3Cd 8 (V04)j. 
CdBr 2 . 

Very sol. ui dil, acids. (d^Schulten, Bull, 
Soc. 1900, (3) 23. 160.) 

Cadmium vanadate chloride, 3Cd 8 (V04) 2 , 
CdCl 2 . 

Very sol. m dil acids, (de Schulten, Bull, 
Soc 1900, (3) 23. 159.) 

Ceesium wejavanadate, CsV0 8 „ 
(Chabrid, A. oh. 1902, (7) 26. 228 ) 
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Calcium metavanadate, Ca(V0 a ) 2 +4H 2 0. 

Much more sol. than Sr(V0 3 ) 2 , an<J solu- 1 
tion is not precipitated by alcohol (Ber- 
zelius.) 

+3H 2 0 Sol in H 2 0 2 , insol in alcohol 
(Scheuer, Z anorg 1898, 16. 304 ) 


Cupric lead vanad&te, 5(Cu, Pb)0, V 2 O a + 
2H 2 0. • 

Min Moltramile ■. 

3CuO, V 2 0 6 , 3(3PbO, V 2 O t ), 6Cu0 2 H 2 + 
12H 2 0. Min. P&itlaannijp. 


Calcium pyrovanadate, Ca 2 V 2 07+5H 2 0 


Precipitate. 

+2H 2 0 Very sol. m 
C E, 104. 1705 ) 

+2J^H 2 0. (Eoscoe ) 


(Ditte 


Cupric ^putassium vanadate, CuKV t 0 2i + 

Moderately sol. in warm H 2 0. 100 pts. 

H«0 dissolve 11.1 pts. at 18°. (Radau. A. 
251. 151.) 


Calcium divanadate, CaV 4 0n+9H 2 0. 

Easily sol in H 2 0. (v Hauer.) 

When fused is nearly insol. in H 2 0, (v. 

Hauer.) 

+6H a O. (Manasse, A. 240. 23.) 

Calcium irivanadate, CaVoOn+12H 2 0. 

Very sol in H 2 0. (Ditte, C E. 104. 1706 ) 


Calcium vanadate, Ca a V a 0 2a +15H 2 0. 

Sol in HjO. (Manasse, A. 204. 23.) 
Ca a V 14 0 aa +7H 2 0 (?). SI. sol in H a 0. 
Probably a mixture. (Manasse, A. 240. 23.) 

Ca a Vi„0 4a +26H 2 0, Sol in H 2 0. (Man- 
asse, A 240. 23 ) 


Calcium copper vanadate, (Ca, Cu)4V 2 O a + 
H 2 0, 

Min. Volborthite Sol. in HN0 3 +Aq 


Didymium vanadate, Di 2 (VC>4) 2 . ’ 

Precipitate (Cleve.) 

Di 2 Vi 0 Oao+28H 2 0. Precipitate. (Cleve, 
Bull. Soc. (2) 43. 365.) 

Glucinum metavanadate (?). 

Difficultly sol. in H 2 0 (Berzelius.) 

Glucinum divanadate (?). 

Difficultly sol. in H a O. (Berielius ) 

Indium metavanSdate, In(VO a )»+2H a O. 

Ppt. > (Eenz, Dissert. 1902.) 

Iron (ferrous) metavanadate. 

Ppt, Sol. in HCl+Aq. (Berzehus ) 

Iron (feme) metavanadate. 

Somewhat sol in H 2 0. (Berzehus ) 


Calcium potassium vanadate, CaK a V 2 oO a6 + 

, 22H 3 0. 

Sol in H 2 0. (Manasse, A 240. 23.) 

Calcium vanadate chloride, Ca 3 (VC>4) 2 , CaClj. 
(Hautefeuille, C. E. 77. 896 ) 

Chromium vanadate, <^rV0 4 . 

Absolutely insol in H 2 0 containing 
NHiCiHsOj and HC 2 H 8 0 2 (Carnot, C. K H 
104. 1850 ) 

Cobaltous metavanadate, Co(VO a ) 2 +3H 2 0. 

Easily sol m H 2 0. (Ditte, C. E. 104. 
1705 ) 

Cobaltous potassium vanadate, CoKV a Oi4+ 

+8H 2 0 

1?)00 pts H 2 0 dissolve 4.8 pts. of this salt. 
(Eadau, A. 261. 140.) 

.Co a K 2 Vii03B+2jH 2 0. (Eadau.) 


Lead metavanadate, Pb(VO a ) 2 . „ 

Si sol in H a O. Easily sol m warm dil. 
HNO a +Aq. Not completely decomp, by 
H 2 S04 or by boiling with K 2 CO a +Aq. (Ber- 
zelius ) 

Min. Deehemte Easily sol. in dil. HNO a + 
Aq, and decomp, by HCl+Aq. 

Lead pyrovanadate, basic, 2Pb 2 V a 07, PbO. 

Insol. in boiling H s O or HC 2 H s 0 2 . De- 
comp. by HNO a +Aq with separation of V 2 O a , 
which dissolves on warming. (Eoscoe ) 

Lead pyrovanadate, Pb 2 V 2 07. 

Sol. in warm dil. HN0 3 +Aq, (Ditte, C. E. 
104. 1705.) 

Min Deschrizile. Sol m cold dil. HNO a + 
Aq. 

Lead divanadate, PbVaOn- 
(Ditte, C. E, 104. 1705 ) 


Cupric inetavanadate. 

Sol m H a O. (Berzelius.) 

Cupric pyrovanadate, Cu 2 V 2 07+3H 2 0. 

Sol. in hot H 2 0. (Ditte, C. E. 104. 1706.) 
Could npt be obtamed. (Eadau, A 261. 
150.) 


Lead orf/iovanadate, Pb a (V04) 2 . 

Insol. m H 2 0. (Eoscoe, A. suppl. 8. 109.) 

Lead zinc orlftovanadate, 4Pb a (V04) 2 , 
3Zn a (V0 4 ) 2 

Min Eusynchite Easily sol. in HNO a + 
Aq. 
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Lead zinc vanadate, (Pb,. Zn) 4 V 2 0 9 +H 2 0 . 

Min. Desdoizile. Sol m exftess of HNOs+ 
Aq. 


Magnesium vanadate, Mg 8 V 7 o0 2 j+28H 2 0. 

Sol,. in H s O. (Suguira and Baker, Chem 
Soc 36.715) 


Lead vanadate chkride, 3Pb s (V0 4 ) 2 , PbCl 2 . 

Min. Vanadimte. Easily sol m HNOj+ 
Aq. 


Lithium vanadate, basic, L4V 2 0 B -f-6H 2 0. 

Sol. in HsO. (Ditte, C R. 104. 1168.) 
LisVaCVbH/J, and l4H 2 0. Sol in H a O 
(Ditte.) 


Lithium wetovanadate, IaVOj. 

Easily sol, m II 2 0. (Berzelius ) ‘ 
*-+2H 2 0 Quite easily sol in HaO. (Ram- 
melsberg, B. A. B. 1883. 3.) 


Lithium diyanadate, Li 2 V 4 0u+9H 2 O. 

Very sol in HaO. (Norblad ) 

Correct formula is Li 8 V 8 0i 4 +12H 2 0 
(Rammelsberg.) 

+8, or 12H 2 0. (Ditte, C. R. 104. 1168 ) 


Lithium ort/tovanadate, Li 8 V0 4 . 

Insol. in H 2 0. (Rammelsberg, BAB 

1883. 3 ) 


Manganous wetovanadate, Mn(VO s ) 2 + 
4H a O. 

Very si. sol. in cold, somewhat more sol. in 
hot HaO, Easily sol in dil. acids. (Radau, A 

261. 125.) 

SI sol. in H 2 0 2 , mso] m alcohol (Scheuer, 
Z. anorg. 1898, 16. 304 ) 

Manganous pprovanadate, Mn 2 V 2 0 7 . 

SI. sol. in hot dil. HNOa+Aq (Ditte, C.R, 
96. 1048.) 


Manganous potassium vanadate, MnKV 6 Ou 
+8H a O. 

100 pts. H 2 0 dissolve 1 7 pts salt at 18°. 
Easily sol. in acids (Radau, A. 261. 129 ) 
3Mn,Va0 28 , K«V 8 0 2S +54H 2 0. (Radau.) 
7Mn(VO s ) 2 , 2KV0 3 +25H 2 0 (Radau ) 
11 Me(VOj) 2 , 2KV0j+ 48H 2 0 (Radau.) 


Mercuric vanadate. 
SI. sol in H 2 0. 


Lithium pprovanadate, Li 4 V 8 0 7 -|-4H 2 0. Nickel' vanadate, Ni(VOs)s. 

Very sol. in H 2 0. (Rammelsberg, B. 16. Sol in H 2 0. (Ditte, C R. 104. 1706.) 


+-3H 2 0. (Ditte, C. B. 104. 1168.) 

Lithium vanadate, LiiV 6 0 i4 +7H 2 0. 
Difficultly sol m H 2 0 (Rammelsberg.) 
+12H 2 0, Very efflorescent Correct for- 
mula for v. Hauer’s divanadate. (Rammels- 

be L 8 i 4 V« 0 17 + 16 H 2 0 . Sol. in H s O. (Ditte, 
C. R. 104. 1168 .) 

+15H 2 0 (Rammelsberg ) 

-|-11H 2 0. (R.) 

+3H 2 0 (R.) 

Li{V 4 Oij-f 15H 2 0 Not very easily sol. in 
H a O (Rammelsberg ) 

Li e V s Oa3 + 12H 2 0 Moderately sol. m H 2 0 
(Rammelsberg.) 

LiioVi 2 Oss+30H 2 0. Efflorescent. Very 
sol. in H 2 0 (Rammelsberg.) 

Magnesium wetovanadate, Mg(VO») 2 . 

Very easily sol. in H 2 0. (Berzelius ) 
+6)1,0. Very sol in H a O. (Ditte, C R 
104. 1705.) 

Magnesium divanadate, MgV 4 0 u +8H 2 0. 

Difficultly sol. in H 2 0, but much more sol. 
than barium (fcvanadate. (v Hauer ) 
+9H 2 0. (Ditte, C R. 104. 1705.) 

Magnesium invanadate, Mg 2 Ve0i 7 4-4)^H 2 0. 

Very si. boI. in H s O (Manaase, A. 240. 
23.) 


Nickel orihovanadate, Nis(VQ 4 ) 2 . 

Insol in H a O, sol. in HNOs+Aq (Ditte, 
C R. 96. 1049.) 

Nickel divanadate, NiV 4 0n+3H 2 0. 

Sol in HjO (Ditte, C R 104. 1705.) 


Nickel potassium vanadate, 5Ni(V0 8 ) 2 , 
2KV0 8 +26H 2 0. 

Ni 8 K 2 Vio 0 28 +17H 2 (?. Very si sol. in hot 
.H 2 0. 

NiKV s 0 4 +8H 2 0 

2Ni 4 V i4 0 88 , K 8 Vi 4 0 m + 69H 2 0. 1000 pts. 
H 2 0 dissolve 1.7 pts. of salt at 17 5° (Radau, 
A 261. 137.) 

Potassium vanadate, basic, K a V 2 O 2 +20H 2 O. 
Sol. m H 2 0 (Ditte, C R. 104. 902 ) 

Potassium wetovanadate, KVO s . „ 

‘Anhydrous. Slowly sol. m cold, more 
easily in hot H 2 0. InsoDin alcohol. (Ber- 
zelius ) 

Completely sol. in a little cold H 2 0 (Nor- 
blad) 

--H 2 0, Sol. in H 2 0. (Rammelsberg ) 
+1)4H 2 0 (Ditte.) 

+lHH a O. (Ditte.) 

--2H a O. (Ditte.) 

+3II 2 0. (Ditto, C R. 104. 902 ) 

--7H 2 0. (Rammelsberg.) 
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Potassium di vanadate, K 2 V 4 0 n +4H 2 0. 

Sol. m cold or lukewarm H 2 0. Decojnp. by 
hot H 2 0. (Rammelsberg ) 

+3H 2 0 (Berzelius.) 

+3^H 2 0. Sol in warm H 2 0. (Norblad ) 
+8 or 10H 2 O (Ditto, C R 104. 902) 
+6H 2 0. (Ephraim, Z. anorg, 1903, 35. 76.) 

Potassium /ravanadate, K 2 V 0 Oic. 

Anhydrous. Nearly insol. m H 2 0. (Nor- 
blad ) 

+6H 2 0 Insol in cold or hot H s O (Nor- 
blad ) 

+1, and 5H 2 0. (Ditte, C. R 104. 902.) 


Deliquescent. Sol. in H 2 0 (Ditte, C. R. 
104. 902.) 

Decomp by H a O into K 4 V 2 0 7 and KOH. 
(Rammelsberg, B. A B. 1883. 3.) 


n pj/rovanadate, K 4 V 2 0 7 +3 Hj0. 
Deliquescent Easily sol. m H s O Insol 
m alcohol (Norblad ) 

+4H 2 0. (Ditte, C R. 104. 902 ) 

Potassium vanadate, KsVjOu-f 5H>0. 

100 pts. H a O dissolve 19.2 pts at 17 5° 
(Radau, A 261. 120.) 

+4HH 2 0, (Radau ) 

K 4 V a 0n-t-2H 2 0. Slowly sol. in H s O 

(Rammelsberg.) 

+6H s O. (Ditte, C. R 104. 902.) 

+7H 2 0. (Friedheim, B. 23. 1526 ) 
K 4 Vio 0 27 +12H 2 0 Very sol in H 2 0. 
(Manasse, A. 240. 42 ) 

KioV 8 0 25 +7H 2 0. Sol, m H 2 0. (Rammels- 


berg.) 

K.V,0 M +1$*H,0. Very £ 
(Ephraim, Z, anorg. 1903, 35. 

K 4 Vu 0 47 (Ephraim " 
35. 78 ) . 


si sol in H 2 0 
' 75.) 

anorg 1903, 


Potassium sodium vanadate, 2(2K 2 0,3V 2 0«), 
3(2Na 2 0, 3V 2 O 6 )+30H 2 O. 

(Friedheim, Z. anorg 1894, 5. 442 ) 

2KjQ, 3V 2 0 6 , 4(2Na 2 0, 3V 2 0 6 )+35H 2 0 
Efflorescent. (Friedheim, Z. anorg 1894, 
5. 441 ) 


K 4 Sr 2 Vi 4 0 8 o+18H 2 0. As above. (Man- 

Potassium zinc vanadate, KZnV 6 0i 4 +8H 2 0. 

1000 pts H 2 0 dissolve 4 1 pts of the salt 
(Radau, A 261. 145 ) 

2Iv 8 Vi 4 0 3 », 3Zn 4 V, 4 0»«+9QH 2 0 (Radau ) 


Potassium vanadate cyanide, K 4 V 2 0 7 , 4KCN 
+14H 2 0.’ . 

Easily dccomp -> 

Insol. in alcohol (Petersen, Z. anorg. 
1904, 38. 343.) a 

Samarium vanadate, Sm 2 Os, 5V 2 0s+28H 2 0. 
(Cleve.) 

+24H 2 0 (Cleve ) 

Samarium orthov anadate. 

Precipitate , 


Silver metovanadate, AgVOj. 

Sol. in IINOj or dil. NH 4 OH-)-Aq. (Ber- 
zelius ) 

Insol. in liquid NHj. (Gore, Am. Ch. J 
1898, 20. 829.) 


Silver o)f/(ovanadate, Ag 2 V0 4 . 

Ppt. Easily sol m HNOs or,NH 4 OH+Aq. 
(Roscoe, Proc Roy Soc. 18. 316.) 


Silver pyrov ana&ate, Ag 4 V 2 0 7 . 

Ppt * (Roscoe.) 

Sol in NH 4 OH+Aq. (Ditte, C R. 104. 
1705 ) 


Silver vanadate, Ag,V 4 Ou. 

Sol. in 21,414 pts H 2 0 at 14°, and 13,617 
pts. at 100° (Carnelley, A, 166. 155.) 

Silver vanadate ammonia, 6AgVO s , 4NH S + 
8H 2 0. * 

(Ditte, C R. 104. 1706 ) 

Sodium vanadate, basic, Na 8 V 5 0j+26 or 
30HjO. 

Very sol. m H 2 0. (Ditte ) 

Sodium metovanadate, NaVOi. 

Anhydrous. Slowly sol in cold, very easily 
in hot H 2 0. (Norblad) 

100 g. H a O dissolve at: 

25° 40° 60° 75° 

21.10 26.23 32.97 38.83 g. NaVO s . 

(MoAdam and Pierle, J. Am Chem, Soc. 
1912, 34. 606J 

+2H 2 0. Easily sol. m H 2 0. 

100 g. H 2 0 dissolve at: 

25° 40° 60° 

15.23 29.93 68.36 g. NaV0 8 . 

At 75° a value was obtained which showed 
that the solid phase had changed into the 
less sol. modification. (McAdam and Pierle, 
J Am. Chem. Soc. 1912, 34. 607.) 

+ J4H 2 0 (Ditte, C R 104. 1061 ) 

+3, 4, and 5H a O (Ditte.) 

Sodium di vanadate, Na 2 V 4 O u . 

Anhydrous SI, sol. even in warm H a O, 
but easily sol. on addition of acids. 
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+9H 2 0 Easily sol in cold H a O. 
m alcohol, (Norblad.) 

+5H2O (Ditte, C. R. 104. 1061.) 
Not obtained by Rammelsberg (B 
1883. 3.) r 


Insol 
A B 


Sodium irivanadate, NaiV s O 10 +9H a O. 

Insol. in cold or hot H 2 0. (Norblad.) 
Composition is No«V i«0 13 +24H a 0. (Ram- 
melsberg ) 

+3H e O (Ditte, C. R. 104. 1061.) 


Sodium orthov anadate, Na 3 V04+16HA 
Easily sol in H 3 0, but decomp into 
NaiVA and KOH Precipitated by an ex- 
cess of alcohol. (Roscoe, A. suppl 8. 102.) 
+7H 2 0. (Hall. Chem. Soc 61. 96.) 

4-10 , and 12H 2 0. Less sol. in dll. NaOH 
+Aq than^ro H a O. (Baker, A. 229. 286.) 


Sodium pj/rovanadate, Na«VA-|-18HA 
Easily sol. „ m HA Insol. m alcohol. 1 
(Norblad ) 

Sol. in alcohol. (Ditte, C, R 104. 1061.) 
+8HA (Ditte.) 


Sodium sesjuivanadate, NaiV 8 O t 7. 

Anhydrous. Insol. m H a O or NHiOH+Aq 
(Rammelsberg ) 

-flOHjO (Norblad) 

+ 16H 2 0 Efflorescent. (Rammelsberg.) 
+ 18H 2 0 (Ditte) 


Sodium pentavana.Aa.te, Na i VioOj7+3VsH 2 0. 
Scarcely sol. m H»0 (Rammelsberg ) 


Sodium vanadate, NasViOu+SHjO. 

Difficultly sol. in cold HaO. (Carnelley, 
A. 166. 1S5.) 

+2H s O (Carnelley.) 

Na<Vis04a-i-24H 2 O Correct formula for 
Norblad’s invanadate. (Rammelsberg ) 

NajO. 4V 2 0 6 +7MHA (Baragiola, Dis- 
sert. 1902.) 

+8)4iH 2 0. (Baragiola.) 

3Na 2 0, 5VA+22HA (Prandtl and 
Lustig, Z. anorg. 1907, 63. 406 ) 

4Na 2 0, 7VA+33HA (Fnedheim, Z 
anorg. 1894, 6. 443.) 

6Na s O, 8VA+39HA Sol. in H 2 0 
(Fnedheim, Z. anorg 1894, 6. 441.) 


Sodium vanadate fluoride, 2Na 3 V04, NaP+ 
19H 2 0. 

Sol, in H a O (Rammelsberg, W. Ann. 20. 
928.) 


Stontium metavanadate, Sr(VO t ) 2 +4HA. 
Difficultly sol, in cold HA (Norblad.) | 

Strontium divanadate, SrV40u+9H 2 0, 

SI. sol. in H a O, but much more boI. than 
barium divanadate, (v. Hauer.) 


Sol in H 2 Oa+Aq free from H1SO4. 
Insol in alcohol. (Scheuer, Z. anorg 1898’ 
16. 303.) 

Strontium trivanadate, SrV s Oi 8 -f 14H a O. 

Sol m H s O, but decomposes slowly on 
boiling Easily sol in hot H 2 0 acidified 
with HC 2 H 3 0 2 , and crystallizes therefrom 
without decomp, (v Hauer, J. pr 76. 156.) 

Strontium tetravanadate, SrV s 0 2 i+llH 2 0. 

Sol in hot H 2 0 with partial decomposition. 
(Manasse, A 240. 34 ) 

Strontium vanadate, SrjVAs+UHA 
Sol. in HA (Manasse, A 240. 23 ) 

Sr 4 V hOm + 30H 2 O . Sol. in H 2 0. (Nor- 
blad) 

Thallous metavanadate, TIVOs. 

Sol. m 11,534 pts H 2 0 at 11°, and 4756 
pts. at 100°. (Carnelley.) 

Thallous orthovanadate, T1 3 V0 4 . 

SI. sol in H 2 0 Sol. in 999 pts H a O at 15°, 
and 674 p's. at 100° (Carnelley, Chem. 
Soc (2) 11. 323.) 

Thallous pyrovanadate, TbVA. 

Sol in 4996 pts. H 2 0 at 14°, and 3840 pts . 
H 2 0 at 100° (Carnelley ) 


Thallous vanadate, Tli 2 VsO se . 

Sol m 3406 pts. H 2 0 at 14°, and 633 pts. 
at 100° (Carnelley.) 

T1i 2 V 10O31. Sol. in 9372 pts H 2 0 at 11°, 
and 3366 pts at 100°, (Carnelley ) 
TluVuOu Ppt, (Carnelley ) 

Thorium vanadate, Th s Om(VO)4, 16VA+ 
24HA (7). 

Sol. in H 2 0 (Cleve.) 

Th0 2 , VA+6HA Sol. m aoids. (Volok, 
S. anorg 1894 6. 167, 


Uranyl vanadate, 2U0„, VA, (U0 2 ) 2 V 2 0 7 , 
Insol m HuO. (Carnot, C R 104. 1850.) 


Vanadium vanadate, 2V0 2 , V 3 0 6 =V40 2 . 

Insol m HA Sol in dil H 2 SO* or HN0 3 
+Aq (Rammeslberg ) 

Slowly oxidised by HN0 3 +Aq Slowly 
sol inOTbOH+Aq Reasily sol. m HCl+’Aq 
(Ditte, C. R. 101. 1487.) 

+2 a /«HA (Bnerlev.) r 
2V0 2 , 2VA+8HA Insol m H 2 0. 
(Brierley, Chem, Soe 49. 31 ) 


Ytterbium vanadate, 3Yb 2 0 3 , 5VA+3HA 
Yb 2 O s , 15V 2 0 6 . Ppt, (Cleve. Z. anorg. 
1902, 32. 150.) 


Yttrium vanadate. 

I Precipitate. (Berzelius.) 
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Zinc vanadate, Zn(VO a )a+2HaO. 

Sol. m H a O. (Ditte, C. It. 104. 1705,} 

Zinc pyrovana.da.te, Zn 2 Va07. 

Appreciably sol. m H a O. (Ditte, C. R. 
96. 1048.) 

Pervanadic acid. 

See Pervanadic acid. 

Vanadicotungstic acid. 

Ammonium vanadicotunestate, 

3(NH 4 ) 2 0, V 2 O a , 8WO a +10H a O. 

Very sol m H 2 0 

Insol m organic solvents. (E F. Smith, 
J. Am Chem Soc. 1903, 26. 1227.) 

Vanadicovanadic acid. 

Ammonium vanadicovanadate, (NH 4 ) 2 0, 
2VO a , 4V 2 O a +8H 2 0. 

SI sol. in cold and warm HaO (Gibbs, 
Am. Ch J 7. 209.) 


in IIiO (Brierley.) 

Potassium , 2K 2 0, 2V 2 0 4 , VjO«+6HaO 

Sol. m hot H s O. (Brierley, Chem, Soc. 
49. 30.) 

SKA 2VA, 4VA+HA Insol in H 2 0 


(NH 4 ) s O, 2V s O«, '2MoO,+8HA Nearly 
insol. in H a O. '(Fnedheim and Castendyck.) 

2(NH 4 )aO, V 3 0 6 , DM oO 3 + OH A (Euler- 
Chelpin. Dissert, 1896.) 

(NH 4 ) a O, VaOa, 3MoO«+17H a O. (Euler- 
Chelpm ) 

2(NH 4 ) a O, V 2 O 5 , 4MoOa+7HaO and + 
8H a O (Euler-Chelpin,) 

3(NH 4 )aO. 2VaO«, 4MoOj+7HaO. (Milch, 
Dissert Berlin, 1887.) 

+9H a O. Sol. in H a O. (Ditte, C. R. 102. 
1019.) 

+IIH 5 O. Easily sol. in H 2 0. Correct, 
composition of above compounds is = 
(NH 4 )aO, 2Va0 6 +2[NII 1 )a0 ) 2MoOaH-UH,0. 
(Fnedheim, B. 24. 1173.) 

Moderately sol. in HaO and can be ra- 
eryst. therefrom (Euler-Chelpin, Dissert, 
1896.) 

2(NH 4 )aO, 3VaO t , 4MoOa+llH s O- Near- 
ly insol. in HA (Fnedheim and Casten- 
dyck, B. 1900, 83. 1615.) 

2(NH 4 )aO, 2VaOj, 6MoO s . pearly insol 

cold HaO. (Euler-Chelpin, Dissert. 1896.) 

-|-8HaO. Nearly msol in H a O. (Fned- 
heim and Castshdyck, B 1900. 33, 1615.) 

3(NHi)aO, 2VaOs, 5Mo0 3 +814HaO. Very 
easily sol m HaO. (Liebert, Disseit. 1891.) 

4(NH 4 ) 2 0, 12VaO s , 6MoO a +24H s O. Prac- 
tically msol. m HaO (Fnedheim and Casten- 


(Brierley.) 
KaO, VaO 


30.) 

Sodium — — , 2Na 2 0, 2V 2 0 4 , V 2 0»-|-13Ha0. 

Easily sol in H 2 0. Insol in cone solu-l 
tions of Halts, especially acetate. (Bnerley, 
Chem Soc. 49. 30.) 

2Na a O, V 2 0 4 , 5V 2 0 6 , Insol. in H 2 0. Sol. 
in cone. H 2 S0 4 . Not attacked by boiling 
with cone HNO a . Slowly attacked by hot' 
dil. NH 4 OH+Aq. (Prandtl, B. 1005, 38. 
659.) 

Vanadioarsenic acid. 

See Arseniovanadic acid. 

Vanadioiodic acid. , 

See Iodovanadic acid. 

Vanadiomolybdic acid, 8MoO a , V 2 0 6 -|- 
5HaO. ■» , 

Very si. sol, in H a O, and si. sol in boiling 
HNO s +Aq. (Ditte, C. R. 102. 767 ) , 

Could not be obtained. (Fnedheim, B 
24. 1173 ) 

Ammonium vanadiomolvbdate, 

. (NH 4 ) 2 0, VaO s , 2MoOj+4HaO. 

Nearly insol in HaO. (Fnedheim and 
Castendyck, B. 1900, 33. 1615.) 


_ jO a +5HaO 

a large amount of HaO. (Gibl 


Sol 

ribbs, Am. Ch, 

j 5. 361.) 

-)-6HaO. Rather si. sol. in H 2 0. 

Easily sol. in acids. (Liebert, Dissert, 
1891.) * 

Composition is double the above formula, 

4(NH 4 )aO, 2VaO a . 12MoOa+12H s O. 
Rather difficultly sol m H 2 0 Composition 
is (NHOaO, 2Va0 5 -t-3[NH 4 )a0, 4MoOj]. 

(F 3(NhS, Va0 6 , 6MoOa+7HaO. (Isen- 
'iurg, Dissert, 1901.) 

6(kH 4 )aO, 4VaO», 6MoO a +12H 2 0 and 
-4-14HA (Euler-Chelpm, Dissert, 1896.) 

5(NH 4 )aO, 3V 2 0t, 7MoO a +13H 2 0 and 
+16H 2 0. Sol. in H a O and can be recryst. 
therefrom. (Toggenburg, Dissert, 1902.) 

8Mo0 a +14H 2 0. 


therefrom. (Toggenburg, Dissert, 
5(NH 4 ) 2 0, 3Va0 6l ‘ ' ATi 

(Stamm. Dissert, 1906.) 

6 (NH 4 )aO, 2VaO a , 12MoO a +10HaO. Quite 
easily sol in H a O. Composition is (NH 4 )aO, 
2VaOs-)-4KNH 4 )aO, 3MoO a ]+10H 2 O. 

6(NH 4 )aO, 3VaOs( I 2 M 0 O 3 + 21 HA Sol. 
in HaO. Composition is (NH 4 ) 2 0, 3V 2 O s + 
5(NH 4 ) 2 0, 12MoO a (F.) „ „ , 

8(NH 4 )aO, 4VaO a , 13MoO a +21H 2 0. Sol. 
in HaO (Isenburg, Dissert, 1901.) 

8(NH 4 ) 2 0, VaOs, 18MoO a +16HaO De- 
comp. by hot HaO. (Gibbs.) Could not 
be obtained. (Fnedheim) 

10(NH 4 )A 3V 2 0j, 24MoO a +10H,O. .Sol. 
in HaO. (Milch.) Could not be obtained. 
(Fnedheim.) ' 
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a vanadiomolybdate, 


5(NH 4 ) 2 0, ISBaO, 6V 2 O c ; 36MoO a . 
(Milch.) 

(NHAiO, BaO, V 2 0 6 , Mo0 3 +6H 2 0 
(Euler-Cliclpin, Dnsert, 1896.) 

3(NH 4 ) s O, BaO, 3V s O r „ 6MoO a +9H 2 0. 

SI sol. in cold and Lot H 2 0 (Euler-Chelpm ) 

Ammonium potassium , (NH 4 ) 2 0, 3K 2 0, 

ZV 2 0 4Mo0 3 +6H 2 0. 

Decomp by H 2 0. (Fmler-Chelpm,) 
(NH 4 ) 2 0, 3K 2 0, 3 V 2 O 5 , 5Mo 0 2 +9H 2 0 
r (Euler-Chelpm.) 

M(NH 4 ) 2 0, 3J^K 2 0, 3V 2 0 6 , 5Mo 0 2 + 
16H a O Sol. in H 2 0 (Jacoby, Dissert. 
1900.) 

Ammonium sodium , (NH 4 ) a O, Na 2 0, 

2V 2 0j, 6Mo0 3 +12H 2 0. 

(Euler-Chelpin, Dissert, 1896.) 

Barium , BaO, V 2 0», MoO„+ 7H a O. 

(Euler-Chelpm ) 

Barium , 3BaO, 2V 2 0 6 , , 6MoO t . 

(Milch ) 

+8H s O (Euler-Chelpin.) 

5BaO, 4V a O a , 6MoOj+28H 2 0. Sol in 
hot H 2 0 (Euler-Chelpm.) 

3Ba0, V 2 0 5 , 8MoOj+2BaO, H 2 0, V 2 0„ 
8 MoO s 4-28H 2 0 Sol m hot H e O (Gibbs, 
Am. Ch J 6. 361.) 

7BaO, 3V 2 06, 18Mo0 3 +16H 2 0=BaO, 

3V 2 Os+6(BaO, 3MoO s )+10H 2 O. SI. sol 
in H 2 0? 

+36H a O and +48H 2 0. (Liebert, Dis- 
sert. 1891.) 

Potassium , K a O, V 2 0 5 , 3Mo0 2 +16H 2 0. 

Nearly msol in coldH a O. (Euler-Chelpin, 
Dissert, 1896.) 

3K 2 0, 2V 2 0 6j 4MoO a +8H 2 0='K 2 0, 2V 2 0. 
+2(Iv 2 0, 2MoO s )+8H s O 
Very sol. 111 H 2 0. (Friedheun ) 

+7H 2 0. Easily -sol m cold H 2 0. (Euler- 
Chelpm.) 

+9H 2 0. Easily sol m cold H 2 0 (Euler- 
Chelpm.) 

2K a O, 2 Vj0 6 , 5MoO,+ 10H 2 O. Nearly 
insol. in cold, very si sol m hot H 2 0 (Euler- 
Chelpm.) ■ ' 

3K 2 0, r V 2 0s, 6 MoO,+ 6H 2 0. (Euler-Chel- 
pin.) ■" 1 

2K 2 0, V 2 O 0 , 6Mo0 8 -|-6H 2 0. Very si sol. 
in cold, easily sol. 'in hot U 2 0. (Liebert ) 
4K 2 0, 2V 2 0s, 1 12MoO a +12H 2 0=K 2 0, 

2V 2 0,+3(K,0, 4Mo0 2 ) + 12H 2 0. SI. sol. 
in H 2 0. (Friedhiim.) 

5K 2 0, 2ViO' s ; 12MoO a 4-12H 2 Q = 5 =K 2 0 , 
2V„0+4(K 2 0, 3Mb0 3 )-l-12H 2 0,' father si- 
sol. in H 2 0. (Fnedheith.-) 1 1 ' . 1 

SI. sol. in ‘ ooltl,' 'easily .sol. 1 id-, hot H 2 0. 
.(Liebert, Dihsfert, 1891.) > '* , 1 Mi 1 ( 

3K s O, V 2 O s , 12 Mo 0 8 +16H 2 0, . (Liebert.) 


Potassium sodium vanadiomolybdate, K 2 0 
4Na 2 0, 2V 2 0s, 12MoO a +18H a O. 
(Euler-Chelpm. Dissert 1896.) 

odium •, 2Na 2 0, V 2 0 3 , 6Mo0 3 +16H 2 0. 

(Euler-Chelpin, Dissert, 1896.) 

Vanadiophosphoric acid. 

See Phosphovanadic acid. 


SI sol. m H a O Decomp by boiling H 2 0. 
3(NH 4 ) 2 0, 3V 2 0«. 6Se0 2 +2H 2 0. Ppt 
(Prandtl, B. 1905, 38. 1309 ) 

(NH 4 ) 3 HV 0 Oi 7 , 12Se0 2 +2H 2 0 Ppt. 
+4H 2 0. Ppt (Piandtl, Z anorg 1911, 
73. 231.) 

Ammonium silver , 2 2 / 3 (NH 4 ) s O, li/ 3 Ag 2 0, 

6V 2 0 3 , 6Se0 2 +12H 2 0,+16d a 0 anil 

+22H a O. 

(Prandtl, Z. anorg 1907, 63. 402.) 

Lithium , 4Li a O, 6V 2 0 £ , SSeO 2 +30H 2 O. 

Veiy sol. in H 2 0 (Prandtl ) 

Potassium , 4K 2 0, 6 V 2 O t , 6Se0 2 + 

13H 2 0. . 

3K a O, 3V 2 0 3 , 0SeO 2 . (Prandtl, B 1905. 
38. 1309.) 

Sodium ■, 4Na 2 0, 6V 2 0 £ , 5SeO 2 -j-20E[ 2 O. 

Very, sol in H 2 0^ (Prandtl, Z, anorg 
1907, 63. 403 ) 

Vanadiosulphuric acid, V 2 0 6 , 3SO a + 3H a o' 
Deliquescent Sol in H 2 0, but is decomp. 
by boiling (Ditte, C B . 102. 757.) 

See Sulphate, vanadium. 

Vanadiosulpurousr-acid. 

Ammonium vanadiosulphite, 

3(V 2 0 4 ,SO a ), (NH 4 ) 2 0, S0 2 +4H 2 0. 
(Gain, C. JR. 1907, 144. r 1158.) 

Csesirmij— , (V 2 0 4 ,S0 2 ), 3(Cs 3 0,S0 2 ) + 
(Gam.) 

Lithium - — ’, ‘(Vs0 4 ,S0 2 ), 5(Li 2 0„S0 a ) + 

, „W>. r 
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Potassium vanadiosulphite, 3SQ 2l (V 2 0 4 ), 
S0 2 ,(K 2 0)+6H 2 0. „ 

(Gam ) • 

Rubidium , (V a 0 4 ,S0 2 ), 2(Rb 2 0,S0 2 ) + 

2H 2 0. 

(Gam.) 


(Gam.) 

Vanadiotungstic acid, 6H a O, VjOb, IOWOj 
+16H 2 0. 

Very si. sol. in cold, more easily m hot H 2 0 
(Gibbs. Am, Ch. J. 5. 361 ) 

6H 2 0. V 2 0 8 , 16WO s + 30H 2 O Readily 
sol. m H 2 0 (Gibbs.) 

17H a O, 4V 2 0 6j 16W0 s + 24H 2 0 SI. sol 
in cold, easily in liot H 2 0. (Rosenheim, A 
261 . 228 ) 

Aluminum sodium vanadiotungstate, 7Al a O t . 
27Na 2 0, 36V 2 0 b, 144WO,+604H 2 O= 
3(A1 2 0 8 , 9Na 2 0, 48WO s ), 4(A1 2 0 8 , 9V 2 0 5 ) 
+504H 2 0 • 

Sol in HjO , (Rothenbaeh, B 23 . 3055.) 

Ammonium — — ■, (NH 4 ) 2 0, 3V a O t , WOj+ 
6H 2 0. 

Sol in H a O, (Rammelsberg, B 1. 158 ) 
2(NH 4 )jO, V 2 O t , 4W0 8 +4H 2 0 (Fnedheim 
and Lawy, Z anorg 1984, 6. 24.) 

4(NH 4 hO, 2H a O, V 2 0 6 , 5W0 8 +11H 2 0 
Sol in H a O. (Gibbs Am. Ch J. 5. 361 ) 
2(NH 4 ) 2 0 V 2 0 6 , 5WO 3 +10H 2 O. Sol in 
H 2 0. (Ditte, C R. 102. 1019 ) 

31(NH 4 ) 2 0, 14V 2 Oj. 60WO 8 +68H 2 O = 

5[5(NH 4 ) 2 0, 12W0 8 ], 2[3(NH 4 ) 2 0, 7V 2 0 6 )1. 
Sol m H 2 0. (Rothenbaeh, B. 23. 3051.) 

7(NH 4 ) 2 0, 4V 2 0 6 , 14W0 8 +16H 3 0. Sol. 
in HjO. (Rosenheim, A 251 . 197.) 

8(NH 4 ) 2 0, 4V s 0 6 , 16W0 8 , 9H 2 0+4H 2 0. 
Efflorescent. Very sol, in H 2 0. (Rosenheim, 
A. 261 . 216 ) 

Barium , 19BaO, 10V 2 O 8 , 36WO s 4- 

94H 2 0=3(5Ba0. 12W0 8 ), 2(2BaO, 

5V 2 0 6 )+94H 2 0. 

SI sol. lnHjO* (Rothenbaeh, B. 23. 3052.), 
8BaO, 4V 2 0«, 16WO ?( 9H 2 0+44H 2 Q.| 

Efflorescent. Not very sol, ‘in H^. 1 * (Rosen-! 
,hcim,,A. 251 . 218.) ' " I 

^ ■ ' - - '’BaO, 12WO„, 3V 2 0 6 +|| 

’ filial J, 3V50»,*' 12VV0 3 d-34H a 0. Not easily! 
sol. m H a O v lE)riecLheim and L8wy, Z ■ 
anoig 1%94, 0.-18) ? ^ 

4BaO, 4V 2 0 8 , 12W&*+4te^«fces&. sol, 


I than preceding salt Decomp, by boihng o 
by mineral adids (Rosenheim ) 

1 Composition is 4BaO, 12W0 8 , 3V 2 0 E -| 
30H a O, (Fnedheim) 1 


Magnesium sodium , MgO, 6Na a O, 

SVjOb, 12W0 s +42H 2 0=6Na a 0, 
12WO,+MgO, Na a O, 3V a O t +42H a O.’ 
Sol in H 2 0 (Rothenbaeh, B. 23. 3054. 

Potassium , 4K 2 0, 3V 2 0 8 , 12WCA4- 

30H a O. 

Sol. m H a O. 

Composition is potassium ww/atungstate 
vanadate, 3(KaO, 4W0 8 )+K a 0, 3V 2 0 6 + 
30H a O (Fnedheim, B. 23. 1615.) 

8K 2 0, 4V s 0 6 , 16WOa, 9H 2 0 +24H 2 0 Very 
efflorescent Easily sol in H a O, (Rosen- 
heim, A. 251 . 214.) 

Formula is 8K 2 0, 12WO a , 3V 2 0 6 +24H 2 0, 
which ms a double salt, 5K„0, 12W0 8 +K 2 0, 
3V 2 0 8 (Fnedheim, B. 23. 1505.) 

Potassium sodium , (6Na 2 0, 3V a O s , 

6WO,+22H a O), 4(5K 2 0, 3V 2 0„, 6W0 8 
+22H 2 0) or Na a O, 4K a O, 3V 2 0 8 , 6WO, 


Lbwy ) 

' 5(5Na a O, 3V 2 0 6 , 6WO s +24H s O), 5K a O, 
3V 2 0 s, 6W0 8 +24H 2 0 (Fnedheim ami 
Lowy.) 

Silver , 8Ag a O, 4V 2 0 6 , 16W0 8 , 9H 2 0. 

Somewhat sol in cold H 2 0, more easily 
upon addition of little HNO a . Decomp, by 
waim H a O (Rosenheim, A. 261. 224.) 

3Ag 2 0, 2V 2 0 s, 6WOa+3H a O Nearly 

msol in cold H«0 Decomp by addition of 
HNOa or upon warming (Rosenheim.) 

Sodium , 5Na 2 0, 3V 2 0 6) 6W0 8 +36H 2 0. 

Sol in n 2 o. 

Composition is 3(Na 2 0; 2W0 8 )+2(Na 2 0, 
3V 2 0 8 )+36H 2 0. (Fnedheim, B. 23. 1527) 
+38H 2 0. Sol in 1 25 pts. H 2 0 at 13.8°. 
(Friedheim and Lowy.) 

2Na 2 0, 2V 2 0e, 3WO 8 +20H 2 O. Very sol. 
in H 2 0. 

Composition is Na a O, 3W0 8 +Na 2 0,,'2V 2 0 s 
-)-20H 2 0, double salt of sodium intungstate 
and divanadate. (Fnedheim, B. 23. 1523.) 

4Na a O, 3V 2 0 6 , 12W0 8 +38H 2 0=3(Na 2 0, 
4W0 3 ) +Na a O, 3V 2 0 6 +38H 2 0 Sol. in H a Q. 
•(Rothenbaeh, B. 23. 3050.) 

8Na 2 0, .4V,O t , 1QWO,, 9H 2 0+48fi»0. 
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Efflorescent Easily sol. - Ai H 2 0. (Rosen- 
heim, A 251. 210.) 

Formula is 6Na s O, 12WO a , 3V 2 0 t +42H 2 0, 
and is a double salt of sodium paratungstate, 
6Na 2 0, 12W0 3 , and sodium In. vanadate 
Na 2 0, 3V 2 0 6 . (Fnedheim, B 23. 1505.) 

7Na 2 0, V 2 0 6 , 12W0 3 +29H a O. Easily 
sol mHsO. (Fnedheim and Lflwy, Z anorg. 
1894, 6. 15.) 

8Na a O, V 2 0 6 , 14WO 3 +60H 2 O and +66II 2 0 
(Fnedheim and L6wy.) ' 


Strontium vanadiotungstate, 19SrO, 36WO», 
10Y 2 O B +122H 2 O =3(5SrO, 12WO s ), 

2(2SrO, 5V 2 0„)+122H a 0. 

Sol. in IijO. (Rothenbach, B. 23. 3053.) 


Vanadious acid. 

See Hypovanadic acid. 

Vanadiovanadicomolybdic acid. 

Ammonium vanadlovanadlcomolybdate, 

ll(NH 4 ) a O, 4Y a O„ V@ 2 , 28MoO,+ 
48H 2 0. 

SI. sol in cold, sol. m hot H 2 0 without 
decomp, (Gibbs,, Am. Ch. J 6. 391 ) 

Barium -, 14BaO, 2V a 0 3 , 3V0 2 , 30MoO, 

+48H a 0. 

Precipitate. Very b 1. sol in cold, decomp 
by hot H 2 0 (Gibbs ) 

Vanadiovanadicotungstic acid. 

Ammonium vanadiovanadicotungstate, 

6(NH 4 ) 2 0, 2V a O t , 3V0 2 , 12WO„-|- 
12H a O. 

Sol. m H 2 0. (Gibbs, Am. Ch. J. 6. 391.) 

Silver , 6Ag s O, 2V 2 0 6 , 3V0 2 , 12WO„+ 

8H s O. 

Precipitate Very, si. sol. in cold, sol in 
much warm H s O, (Gibbs.) 


Vanadium inbromide, VBr s . 

Very deliquescent; quickly decomposes 
(Roscoe, A suppl 8. 99 ) 

+6H 2 0. Sol in H 2 0 with decomp. (Locke 
and Edwards, Am Ch J 1898, 20. 600.) 

Sol. m H 2 0, alcohol and ethei Insol m 
HBr. (Piccini, Z. anorg. 1899, 19. 398 ) 

Vanadium carbide, VC. 

Insol. in IICl and H 2 S0 4 . 

Sol in HN0 3 in the cold, and m fused 
KN0 2 and KC10 S . (Moissan, C R. 1890, 
122. 1300 ) 

Vanadium dichloride, VC1 2 . 

Very deliquescent. Sol. m H 2 0, alcohol, 
and etner. (Roscoe, A suppl 7. 79 ) 

Vanadium iuchlonde, VC1 S . 

Deliquescent. Sol m H 2 0, absolute alco- 
hol, and ether 

+6H 2 0. Sol in H s O, si. sol. in cone. HC1+ 
Aq. 

Sol. in alcohol and ether. (Piccini, Z. 
anorg 1899, 19. 395.) 

Vanadium tetrachloride, VC1 4 . 

Sol. with decomp, in H 2 0, alcohol, and 
ether. (Roscoe ) 

Sol in H 2 0 with decomp. 

Sol in fuming HCl with decomp 
Sol. in anhydious CHCla or glacial aoetic 
acid apparently without chemical change 
(Koppel, Z. anorg 1905, 45. 346.) 

Vanadium difluoride, VF S . 

Sol. in HF with evolution of Hs and forma- 
tion of VF„. (Manchot, A. 1907, 357. 135 ) 

Vanadium fnfluonde, VF 3 , 

Nearly insol, m H a O and organic solvents. 
(Ruff, B 1911, 44. 2544.) 

+3H a O. Efflorescent Easily sol. in cold, 
Extremely sol. m hot H a O with decomp. 
Can be recryst. from HF+Aq. Insol. in 
strong alcohol. (Petersen, J. pr (2) 40. 48.) 


Sodium , 6Na s O, 2V 2 0 6 , 3VO a , 12WO a . 

Very sol in H 2 0. (Gibbs) 


Vanadium, V. 

Insol. m H a O, HCl, dll. H 2 S0 4 +Aq, a 
cold cone, HjS 0 4 . Sol. m hot cone H 2 S0 4 , 
Slowly sol. m HF+Aq. Easily sol, m dil 
or cone. HNCb+Aq. Not attacked by hot 
or cold NaOH or KOH+Aq. (Roscoe, A. 
suppl. 7. 85.) 


Does not alter m the air; not acted upon 
by HCl and very slowly by HsS 0 4 . (Moissan, 
■C. R. 1896, 122. 1299.) 


Vanadium boride, VB. 

Sol in HF and HN0 3 , Decomp, by fused 
alkalies. (Wedekind, B, 1913, 46. 1203.) 


Vanadium tefrafluoride, VF 4 . 

Very hydroscopic. 

Easily sol. m H a O 

Difficultly sol. in SQ 2 C1 2 and SiCl 4 

Sol. m POCl 3 with evolution of gas. 

SoJ in acetone and acetic acid. r 

Difficultly sol. m alcohol and CHC1 3 . 
(Ruff, B. 1911, 44. 2545 ) r 

Vanadium pentefluoride, VFj, 

Easily sol in H 2 0. 

Easily sol. in alcohol, CHCl a , ajetone, and 
ligroin. Insol. in CS 2 . Decomp, toluene 
and ether. (Ruff, B. 1911, 44. 2549.) 

Vanadium frifluoride mth MF, - ' 

See Fluovanadate, M. 



VANADIUM SULPHOCHLORIDB SULPHUR CHLORIDE 


1113 


Vanadium hydride, 

Stable Does not react with boiling H 2 0. 
Not attaoked by boiling HC1, but oxidized 
by hot H 2 S0 4 . 

Sol in boiling HNOa. (Muthmann, A. 
1907, 365. 80.) 

Vanadium dihydroxide, VO, a:H 2 0. 

Insol m KOH or NaOH+Aq 
V(OH) s . Sol. in HC1 (Locke and Ed- 
wards, Am Ch. J 1898, 20. 598.) 

Vanadium inhydroxide, V 2 0 3 , kH 2 0, 

Easily sol. in all acids. (Petersen, J. pr 
(2) 40. 49.) 


with 2, and 6H s O: Sol in ILO. 1 1 of sat. 
solution contains 8 g. V 2 0 6 

03) V 2 0,„ 2H a 0.’ Very si sol in H 2 0 1 1. 

of sat. solution contains 0.6 g. V 2 0 8 

(7) V 2 0 6 , 6H 2 0 Less sol in H 2 0 than 
/3 1 1. H 2 0 contains 0 05 g. V 2 0 6 when sat- 
urated (Ditte, C R 101 . 698.) 

Sqe Vanadic acid, 

Vanadium oxide, VA>=2V0 2 , V 2 0 6 . 

See Vanadate, vanadium. 

V 2 0 4 , V 2 0 6 +V 8 H 2 0. (Brierley, Chem 
Soc 49. 30.) ' 

See also Vanadiovanadic acid. 

V 2 Cb, 2V 2 0 5 +8H 2 0. 

See Vanadate, vanadium. , 


Vanadium iefrahydroxide (Hypovanadic hy- 
droxide), V 2 0 2 (0H) t +SH 2 0. Vanadium ■pentoxide with MF. 

Easily sol. m acids or alkalies. (Crow, See Fluoxyvanadate, M. 
Chem Soc 30. 463 ) 


Vanadium biiodide, VI 8 +6H 2 0. 

Very hydroscopio, sol in H a O. Only si 
sol. in cold cone HI+Aq 
Sol m alcohol (Piccrni, Z. anorg 1899, 
19.399 ) 

Vanadium nitride, V 2 N. 

Insol. m H 2 0, HC1, and KOH+Aq Sol 
m HN0 8 +H 2 S04. 

Decomp by fusing with KOH. (Muth- 
mann, A 1907, 366. 93.) 

Insol. in liquid NH 8 . (Gore, Am. Ch. J 
1898, 20. 830 ) 

VN, (Roscoe, A. suppl 6. 114.) 

VN 2 . Not attacked by cold HNO»+Aq 
(Uhrlaub, Pogg. 103. 134 ) 

Vanadium dioxide, VO. 

Insol, in H a O; easily sol in dll. acids 
(Roscoe, A. suppl. 6. 95.) 

Vanadium inoxide, V 2 0 8 . 

Oxidized in H 2 0 in contact with air ancl 
then dissolves. Insol. in acids, except HNO a , 
and m alkalies +Aq (Roscoe, A suppl. 6. 

Easily sol. in HF (Petersen, J pr (2) 40. 
48) 

Vanadium ieiroxide, 1J0 2 . 

Sol in acids and alkalies +Aq. 


I Vanadium oxy compounds. 
See Vanadyl compounds. * 


Vanadium sihqjde, V 2 Si. 

Insol. in H 2 0. 

Not" attacked b' 

Readily attacked h., — 

Not attacked by KOH+Aq, NaOH+Aq 
or NH4OH. Decomp by fused KOH. 

Insol in alcohol, ether and benzene. 
(Moissan, C. R. 1902, 136 . 496 ) 

VSi 2 Sol. in HF; insol. m acids and al- 
kalies. 

Decomp by fused KOH. (Moissan, C R. 
1902, 136 . 78 ) * 


Vanadium disulphide, V 2 S 8 . 

Insol in boiling dij or cone. HC1, dll 
H 2 S0 4 +Aq, or cold cone H 2 S0 4 . Easily 
sol. in hot dil or cone. HNOs+Aq, or in 
boiling cone. H 2 S04. Insol in allcalies+Aq. 
SI sol m KSH+Aq; sol. in NH 4 SH+Aq. 
(Kay, Chem Soc. 37 . 728.) 

Vanadium bisulphide, V 2 S 8 . 

Insol. m cold HCl or dil. H 2 S0 4 + Aq. Very 
si. sol. m hot HCl or dil. H 2 S0 4 +Aq More 
sol. in HN0 8 +Aq or cone. H 2 S0 4 . SI. sol 
in NaOH or NH,OH+Aq. Easily sol m 
(NH 4 ) 2 S or NH 4 SH+Aq, also m K a S+Aq 
(Kay, Chem Soc 37 . 728.) 


Vanadium pmiox ide, V 2 0 6 . 

Sol. in about WOO pts. H 2 0 (Berzehus.) 
Sol m acids, alkali hydrates, and carbon- 
ates +Aq Insol m absolute, very si. sol. 
in dil. alcohol. 

Insol. in glacial HC 2 H 8 0 2 
Sol in cone. KF+Aq. (Ditte, C. R. 106. 
10S7 ) 

Sol, m H 2 C 2 0 4 +Aq and alkali oxalates+ 
Aq. (IMberstadt, Z. anal. 22 . 1 ) 

Three modifications .— (#) Forms hydrates 


Vanadium pentasulphide, V 2 S s . 

SI. attaoked by hot cone. HCl or hot dil. 
HjS0 4 +A.q; sol. in hot cono. H 2 S0 4 Sol. m 
hot dil. HN0 8 +Aq. SI 
but easily dissolved by 
m Na 2 S+Aq Sol. in h 

Vanadium sulphochlorlde sulphur chloride, 
4VSC1 8 , S 2 C1 2 . 

Decomp, in the air, (Koppel, Z. anorg 
1906, 46 . 357.) 


sol. m NH 4 OH+Aq, 
NaOH+Aq. SI. sol 
TTT aT!r 1 1 - (Kay.) 
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Vanadous acid. 

Ammonium vanadite, basic, 2(NH 4 ) 2 0, 
V 2 0 4 . 

SI so] m cold, easily in hot H 2 0. (Ditte, 
C, R. 102. 1310.) 


Vanadyl (ribromide, VOBr 5 . 

Veryrdeliquescent, and quickly decomposes 
m moist air Sol in H 2 0. (Roeooe.) 

Vanadyl bromide, V 2 0 8 Br 2 , 2HBr+7H a O. 
Very deliquescent (Ditte, C R . 102. 1316.) 


Ammonium vanadite, (NH 4 ) 2 V 4 0ii+3H 2 O. 
Sol. in H a O. (Crow, Chem. Soc. 30 . 460 ) 
+sH 2 0. Sol m H 2 0. 

Insol in alcohol, ether and ammonia 
(ICoppel, Z anorg 1903, 36 . 297 ) 

"+3H 2 0 Easily sol. m H 2 0. (Mawrow, 
Z. anorg. 1907, 65 . 160.) 


Vanadyl semichloride, V 2 0 2 C1. 

Insol m H 2 0. Easily sol m HNOs+Aq. 
(Roscoe, A. suppl 6 . 114.) 

Vanadyl monochloride, VOC1. 

Insol, m H 2 0. Easily sol in HNOs+Aq, 
(Roscoe.) 


Bajtfum vanadite, BaVnOs+dHsO. 

Ppt (Koppell, Z ahorg. 1903, 36 . 300.) 
+5H a O. Precipitate Easily sol mHNOi, 
orHCl+Aq^ (Crow, Chem Soc. 30 , 460.) 

Lead vanadite, PbV 4 Os. 

Ppt. (Crow.) 

Potassium vanadite, K 2 V 4 0 9 +4H 2 0. 

Sol in H 2 0. 

Insol m alcohol, ether and ammonia 
(ICoppel, Z, anorg 1903, 36 . 300 ) 

+7H 2 0. Easily sol. in H 2 0, Insol. in 
cold, sol. in hot ICOH+Aq Insol, in alcohol. 
(Crow.) 

+H a O (Ditte, C. R. 102. 1310.) 

Silver vanadite, AgaViOj. 

Ppt, (Crow) 


Vanadyl dichloride, VOCl 2 . 

Deliquescent Slowly decomp, by H a O. 
Easily sol. in HNOs+Aq (Rbscoe ) 

Vanadyl trichloride, VOCls. 

Deliquescent. Sol. in H?0 and alcohol with 
deoomp. (Bedson, A 180. 235.) 

Sol in ether with combination. 

Divanadyl chloride, V 2 0 4 C1 2 +5H 2 0. 

Deliquescent, and sol in H 2 0, fuming 
HC1, or alcohol (Crow, Chem. Soc. 30. 457.) 

Vanadyl Chloride, V 2 0 a Cl 2 +4H 2 0. 

Very deliquescent (Ditte, C. R 102. 
1310 ) 

Vanadyl platinum chloride. 

See Chloroplatinate, vanadyl. 


Sodium vanadite, Na 2 V 4 0 9 +4H 2 0, 

Sol, in H s O. 

Insol in alcohol, ether and ammonia, 
(ICoppel, Z. anorg. 1903, 36. 299.) 

+7H 2 0, Easily sol. in H 2 0. (Crow, Chem, 
Soc. 30. 459.) 


Vanadosotungstic acid. 


Vanadyl trichloride ammonia, VOCl s , aNHs. 
Decomp by H 2 0. (Roscoe ) 

Vanadyl difluonde, VOP 2 . 

Insol m H 2 0. Inspl. ip alcohol, ether, 
CHClj. SI. sol. in acetone. (Ruff, B. 1911, 
44.2546.) 


Ammonium vanadosptungstate, 

6(NH 4 ) 2 0, 2V a 0 4 , 14W0,+13H 9 0. 

Very sol in H 2 0 (E. F. Smith, J Am. 

Chem. Soc. 1905, 26. 1228) 

Vanadous acid. 1 ; 

See Hypovanadic acid. j 

Vanadovanadic acid. 

See Vanadicovanadlc acid. 


Vanadyl irifluoride, VOFs. 

Very hydroscopic Easily sol. in 1+0. 
Sol. m POCIa with evolution of gas. Diffi- 
cultly sol. in PCI 3 and AsCla. Sol. in hot 
CHCla and acetic anhydride. (Ruff, B. 1911, 
44.2547) 

Vanadyl fluoride with MF, 

See Fluoxyvanadate, and Fluoxhypovafia- 
date, M. 1 


Vanadyl bromide, VOBr. ; 

‘Very si 'sol, in H 2 0, 'apetic anhydride, 
ethyl acetate, and acetone. ' 

1 'Insol. m alcohol, ether, acetic' acid, CHCls, 
tqluenp and CCl*. "(Ruff, B, 1011 , 44 . 2637.); 

Vanadyl dibromide, VOBrj.' \ 

Very deliquescent, and sol. in H a O. (Ros- 
coe ) ' !| 


Vanadyl iodide, V 2 0„I 2 , 3HI+10H 2 O. 

Very deliquescent, and sol, in H 2 0. (Ditte, 
C. R 102. 1310.) 1 , 

V 2 0sl 2 , 2HI+8H 2 0 As above > 
Vanadyl sulphide, VOS (7). 

(a) IhsoL imHiQ, alkalies, alkali sulphides 
+Aq, SoL in •acids, except' nitricn acid and 
aqua ragiai (Berzelius*)* s., uV 
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(6) Sol. in alkalies, alkali carbonates, and 
sulphides +Aq Insol. in acids. (Berzelius.) 

Water, H„0. 

Water is the most universal solvent. It 
absorbs all gases, usually with an increase of 
volume, seldom, as in the case of NH 3 , with 
a diminution of volume It dissolves almost 


Xanthochromium - chloride, 

Cr(N0 2 ) (NH a ) 6 C1 2 . 

More sol. in HJO than the roseo, but less 
than the purpureo salt 

Solution decomp, by’light 01 boiling. De- 
comp by dil. acids. Sol in NaOIT+Aci and 
in NH 4 OH+Aq (sp. gr. 0 91) Insol in 
alcohol (Christensen, J. pr (2) 21. 74.) 


all solids in greater or less quantity, and 
mixes with or dissolves considerable amounts 
of many liquids 

Miscible with alcohol. Sol in 36 ptB. ether 
Sol in 30-33 vols. ethyl acetate. (Becker.) 
Sol. in 5 vols lodhydrin 
SI. sol m most of the fatty oils 


Solubility m organic solvents at t°. 


Solvent 


chloroplatinate, Cr(NOi)(NHs) 5 PtCl». 

Insol. in pure H 2 0, but sol. when warmed 
with H 2 0 containing HC1, with formation of 
a new double Salt. (Christensen ) * 

— ■ — ’ mercuric chloride, Cr(N0 2 )(NHa)5Cl 2 , 
2HgCl 4 . 

Precipitate. Decomp by long contact with 
H 2 0 (Christensen.) 

chromate, Cr(N0 2 )(NH s j , 5 Cr0i. 

Difficultly sol m II 2 0. (Christensen ) 


Benzene 


0 060 
0 114 
0 184 
0 255 
0 337 


Petroleum 
bpt, 190-250° 
at atmos. pressure 


0 0012 
0 005 
0 007 
0 008 
0 012 
0 026 


dichromate, Cr(N0 2 )(NH 8 ),Cr 2 0 7 . 

Difficultly gol. m H 2 0 (Christensen.) 

v, dithionate, Cr(NOj)(NH,) 6 S 2 Oi ! . 

Insol. in eold H a O. (Christensen ) 

hydroxide, Cr(N0 2 )(NH,) 6 (0H) 2 . 

Known only in solution. (Christensen,) 

iodide, Cr(N0 2 )(NH,) 6 I 2 . 

Quite difficultly sol. in H a O . (Christensen . ) 


Paraffin oil 
bpt. 200-300° « 
at 10 mm . pressur 



0 031 
0.035 
0 043 
1 0 063 
0 075 
0 097 


nitrate, Cr(N0 2 )(NH„) t (NO* 1 ) s . 

Sol. in about 150 pts H 2 0. (Christensen.) 

sulphate, Cr(N0 2 )(NH 3 ) t S0 4 +H 2 0. 

Sol. in H„0 and (NHJjSO^+Aq (Chris- 
tensen.) 


Xanthocobaltic bromide, 

Co(NH,),(NO,)Br,. 

Easily sol. m cold H 2 0. (Werner and 
Miolati, Gazz. ch it 23, 2. 140 ) 


(Groschuff, Z P]lektrochem, 1911, 17. 350.) ; 

White precipitate,. fusible. , 

See Mercuribiamxflonium chloride. \ 

White precipitate, infusible. 

See Mercuri*, chloramide, , , ( . , 

Xanthochromium brppiide, , 

T Cr (K0 2 ) (NH 2 ) tBr 2 . ' 

Sol. m H 2 0. Resembles the chloride 
(Christensen, «f._,pr. (2) 24., ,7.4.) !t , 

■Tv-w^’jCarboiiatfl, Cr(N.@ii)(NH 3 )5COj. 

Easily sol. in H 2 ©fi(Christerisen.)"i'i W 


— • — bromonitrate, Co(N0 2 )(NH 3 )j(N0 3 )Br. 

SI. sol in cold, more easily m hot H a O. 
(Gibbs) 

— chloride, Co(N0 2 )(NH,)»Cl 2 . 

SI. sol in cold H 2 0, and decomp, by boiling 
therewith. Insol. in HCl+Aq and alk&b 
chlondes+Aq. Easdy decomp, by boiling 
with acidB, even dilute (Gibbs and Genth ) 
Sol in 60 pts cold H a O. (Joigensen, Z. 
anorg. 6 . 172.) 

I — — mercuric chloride, Co(N0 2 )(NH 3 )6Cl 2 , 
2HgCl a -f-HnO. 

' Insol. in cold, si sol in hot H 2 0 withoir 
decomp More sol. m acidified H 2 0. (Gibbs 
.and Genth ) b.. si 
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Can be easily crystallised out of hot H2O 
(Gibbs and Genth, Sill Am J (2) 24. 90.) 


[(N0 3 )Co(NH 3 ) 3 j 3 jGo(NO a )»] a +2H a O (Jor- 
gensen, Z anorg. 6. 175.) 

! )(NH 3 )5] 8 [Co(N0 2 ) 6 ] a . ^ Not 


. chloronitrate, Co(NO,)(NH,) f (NO.)Cl. 

SI. sol in cold., more easily in hot H2O. 

chloronitrate gold chloride, 

Co(NO 1 )(NH,) 6 (NO0C1, AuC1 3 . 

chloronitrate platinic chloride, 

2Co(N Oj) (NH a ) 6 (N0 3 )C1, PtCl 4 . 

chloroplatinate, Co(NO a )(NHj)sCl a , 

PtCh+HsO. 

Scarcely soj, in hot or cold H a O Can he 
recryst from dil HN0 3 +An Sol. m hot dil. 
HCl+Aq. (Gibbs and Gentn, Sill Am. J (2) 
24. 91 ) 

chromate, Co(NO a ) (NH,} 6 Cr0 4 +H a O 

Very si, sol m cold, and but slightly sol. in 
hot HsO. (Gibbs ) ' 

dichromate, Co(NO a )(NH 3 ) 3 Cr a 07. 

Easily sol, in hot H a O 

ferrocvanide, [Co(NO a ) (NH s ) t ] a Fe(CN), 

+7H a 0. 

Nearly insol in cold, decomp by warm 
H a O 

+6H a O. (Braun, A. 132. 47.) 

iodide, Co(NO a )(NH 3 ),I a . 

Sol in H a O. (Gibbs.) 

iodosulphate, 

(Co(NO a ) (NH 3 )6] a (S0 4 )I t 
Sol in H a O 

periodosulphate, 

[6o(NO a )(NHs)s] a (S0 4 )I 4 . 

Easily deeomp. by hot H a O 

• nitrate, Co(NO a )(NH s ) t (NO,) a . 

SI. sol. in cold, moderately sol. in hot H a O 
Decomp, by boiling. Much less sol than 
NBUC1 or (NH 4 ) a S0 4 in cold H s O Insol. in 
HNOs. (Gibbs and Genth.) 

nitrite, Co(NO a )(NH,),(NO a ) a -f-2H a O. 

Sol in H a O. (Gibbs ) 


Xanthocobaltic Jeframine cobaltic nitrite, 
Co a (NO a ) a (NH 3 )io[Co a (NH 3 ) 4 (N0 2 )8] a . 
Can be recryst from hot H a O. (Gibbs, 
Proc. Am Acad 11. 8.) 

=.(NO a )Co(NH a ) 5 [(NG a ) a (NH s ) a Co(NO a ) a ] 2 , 
Xanthocobaltic diamine cobaltic nitrite. 
Very si. sol. m cold H a O (Jorgensen, Z 
anorg. 6. 180.) 

oxalate, Co(N0 3 )(NH 3 ) 6 C a 0 4 . 

Nearly insol. in cold, si. sol, m hot H a O 


sulphate, Co(NO a )(NH„) 6 S0 4 . 

Moderately sol. in hot, much less m cold 
H a O. Sol without decomp, in H a S0 4 +Aq, 
(Gibbs and Genth ) 

Sol in 25 pts hot H a 0 acidified with 
HCaH 3 O a (Jbrgensen, Z. anorg. 5. 172 ) 
4Co(NO a ) (NH 3 ) 6S0 4 , 3H a S0 4 . Decomp, 
by H 2 0, not by absolute alcohol (Jbrgensen.) 


Xanthorhodium bromide, 
(NO a )Rh(NH 3 ) 6 Br a . 

Moderately sol. in H 2 0. (Jbrgensen, J 
pr (2) 34.394) 


chloride, (NO a )Rh(NH„) 6 Cl a . 

Much more sol. in H a O than the nitrate 


chloroplatinate, (NO a )Rh(NHs) s PtCli!. 

Ppt Extremely si. sol. m cold H a O 

dithlonate, (N0 s )Rh(NH 8 )jS a 0 6 +H a 0. 

Nearly msol in H a O. 

fluosilicate, (NO a )En(NH 3 ) 6 SiF 6 , 

Ppt. 

hydroxide, (NO a )Rh(NH s ) s (OH) a . 

— nitrate, (NO a )Rh(NH 3 ) 6 (N0 3 ) a . 

Moderately sol. in cold, easily m hot H a O. 
Insol. in alcohol. Less sol. in cone. NH4OH+ 
Aq than in H a O 

Insol. in dil HNOn+Aq; sol in HNO3+A0 
of 1.4 sp. gr. 

oxalate, (N0 a )Rh(NH 3 )fc a 0 4 . 

Nearly insol. m cold H a O, Very si. sol in 
warmH a O. Easily sol in dil HC a H 3 O a -KAq. 


SI. sol. in H a O. (Gibbs, Proc Am. Acad. 

11 . 8.) 

Is nitratopurpureocobaltic cobaltic nitrite, 


- sulphate, (N0 8 )Rh(NH 3 )„S0 4 . 


an a su 4 . hi, sox. m 
cold, easily in hot H a O. Can be recrystal- 
lized from dil, H:S0 4 -f Aq. 
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Xenon, Xe. 

Absorption by H a O at t°. ■> 

t° I Absorption coefficient 


60.1 grams anhydrous salt are sol. in 
100 grams of libs, alcohol at 16°. 

6.5 grams are sol in 100 grams pyridine. 
(Matignon, A ch. 1906, (8) 8. 437.) 


0 2189 
0 1500 
0 1109 
0 0900 
0 0812 
0 0878 


(Antropoff, Roy. Soc. Proo. 1910, 83 . A, 480.) 
Ytterbium, Yb. 


Yttrium fluoride, YP 3 +^H 2 0. 

Nearly insol. in dil. acids (Cleve.) 

Yttrium hydroride, Y a O a , 6H a O or Y a O a H a + 
3H a O. 

Insol m H a O. * 

Insol in KOH or NaOH+Aq. Easily 
sol. m acids. Sol. in. alkali carbonates + Alp 
When freshly pptd., easily sol. m NH4CI+ 
Aq 


Ytterbium bromide, YbBr 3 +8H a O. 

Very sol, in H 2 0 Hydroscopic. (Cleve, 
Z. anorg. 1902, 32 . 135 ) 

Ytterbium chloride, YbClj+6H a O. 

Very sol. in H a O. (Cleve, Z. anorg 1902, 
32 . 134 ) 

Mpt. 150-155°. Anhydrous salt is sol in 
H a O and m alcohol. (Matignon, A ch 1906, 
(8) 8. 442 ) 

Ytterbium oride, Yb a O s . 

Sloivly attacked by cold dr warm acids, 
but easily sol at 100° 


Yttrium iodide, YI a . 

Very deliquescent. Easily sol. in H a O and 
alcohol 

SI. sol. m ether ' (Cleve ) 1 

Yttrium oride, Y a Oj. 

Insol. in H a O SI sol. in cold HC1, HNO a , 
or dil H a S04+Aq, but gradually completely 
sol. on warmidg Insol. in NH*OH and si 
sol iq, KOH+Aq Sol. in HC a H a O a +Aq 
Somewhat sol m K a CO a +Aq 

Yttrium peroxide, Y 4 O a . , 

(Cleve, Bull. Soc (2) 43. 53.) 


Ytterbium oxychloride, YbOCl. 

Ppt. (Cleve, Z. anorg. 1902, 32. 135.) 


Yttrium oxychloride, Y a O a Cl a . 
Insol m H a O. (Popp.) 


Yttrium, Y 

Decomposes H a O. (Cleve, Bull. Soc. (2) 
21 . 344.) Decomp. H a O shghtly at ord. temp., 
more rapidly by boiling, Easily sol. in’ dil 
acids, even acetic acid. Shghtly acted upon 
by cone. H a SC>4. Decomposes hot KOH+Aq 
and cold NH 4 C1+Aq. Not attacked by 
NH40H+Aq (Popp, A 131 . 179 ) 

Popp’s yttrium contained erbium , 

Yttrium bromide, YBr 3 . 

Sol in H a O with evolution of heat (Du- 
boin,’C. R. 107 . 243.) 

+9H a O. Dehquescent. Easily sol in H a O 
and alcohol. Insol. m ether. (Cleve ) 

Yttrium carbide, YCn." 

•Decomp by H a O and by dil acids; very 
slowly attacked bv cone, acids. (Moissan, 
C R. 1896, 122-575.) 

Decomp by H a O and dil. acids. (Petters- 
son, B. 1895, 28 . 2421 ) 

Yttrium chloride, YCls. 

Anhydrous. Sol. in H a O with evolution of 
heat.* (Cleve.) 

+6H a O Dehquescent. Very sol in H a O. 
SI. sol. in alcohol, Insol, in ether. (Cleve.) 
Mpt. 156-160°; sol. m alcohol. 


Yttrium sulphide, Y a S a . ■> 

Not prepared m pure state. Impure is 
insol. m H a O, and partially decomp. thereby. 
Easily sol in acids with decomp (Popp,) 

Zinc, Zn. 

Not attacked by pure cold H s O, Slowly 
oxidised by boiling H a O Pure H a O free from 
O dissolved nothing from 2500 sq, mm, Zn 
Presence of air containing CO a caused a solu- 
tion of 3.5 mg. Zn, which maximum was 
reached in 2 days Air without CO a also 
caused a slight action (Snyders, B. 11. 936.) 

100 com distilled H a O dissolved 14 mg Zn 
from 11,8 sq cm in one week, during which 
air free from CO a was passed through the 
liquid, and 19 mg, when air containing CO a 
was used. (Wagner, Dingl, 221 . 260 ) 

Filteied ram water was found to contain 
20 mg. Zn per 1 (Burg, Isis, 1873 . 119 ) 

Very pure H a O, when conducted through 
a great length of galvanized iron pipe, con- 
tained 1.7 pts. Zn to 100,000 pts H a O. 
(Davies, J. Soc. Chcm Ind. 1899, 18. 102 ) 
Action of H a O on Zn in galvanized pipes 
is caused by electrolysis (Smetham, C. N. 
1879 39 . 236 ) 

All kmds of H a O attack Zn, ram water the 
least 

In distilled H a O exposed to air Zn is abun- 
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dantly coated with ZnCOa, -2ZnO+3H 2 0 By 
allowing 32 g Zp to stand in 270 ce. distilled 
H s O m a flask loosely stoppered with falter 
paper, 1 2‘pts. Zn to 100,000 pis H. 2 0 was 
found m solution in 1-2 days (Smith, J. Soc 
‘ Chem Ind 1904, 23. 475.) 

Sol in all acids Very slowly sol m dll 
HC1 or H 2 S04+Aq in glass vessels if Zn is 
pure. According to Jacquelnin, 24 hours were 
necessary to dissolve 6 g. pure A no. When 
fused at the lowest possible temperature, it is 
much more slowly sol than when heated to a 
r§d heat In both cases it is much more 
rapidly dissolved if cooled quickly. (Bolley, 
A. 96. 294, Rammelsberg ) 

Dil. HjSOi-fAq dissolves given % zmc in the 
same length of time (B= according to 
Bolley, R= according to Rammelsberg) 


Cast at the melt- 
ing point 42 5 74.1 13.0 0.9 

Cast at a red heat 100 0 09 4 85.5 9 5 


C P. zmc is more quickly sol. in dil acids 
in vacuo than under normal pressure, the 
ratio being about 1:6 5. The rate of solubil- 
ity increases slowly with rise of temp from 
0° to 98°, when it amounts to about 4 times 
that at 0°, but from 98°-100° the increase is 
thirteenfold Thus, as an average of 6 ex- 
periments, dil. HaS04+Aq (1:20) dissolves in 
30 minutes 2.1 mg, Zn at 0°; 4.9 mg at 20°; 
7.4 mg. at 60°; 0.3 mg. at 98°; but 122 1 mg. 
at 100° If, however, the acid was prevents 
from boiling by increasing the pressure, the 
sudden increase between 98° and 100° does 
not take place. 


The rate of solubility m dil HjjSCfa+Aq 
(1: 20) ^s also increased 175 times by the addi- 
tion of CrO« and 306 times by the addition 
of H 2 0 2 The above phenomena are ex- 
plained by assuming the formation of a 
condensed hydrogen atmosphere around the 
metal, which prevents the further action of 
the acid. (Weeren, B. 24. 1785 ) 

Not attacked by HNOa+Aq of 1.512 to 
1.419 sp. gr. at a temp of — 18° or less, but 
violently attacked if temp is raised HNO s -j- 
Aq of 1 419-1 401 sp gr does not attack Zn 
at temp of a freezing mixtuie, but violently 
at 0°. More dil HNOs+Aq attacks Zn even 
at -20°. (Millon, A. ch (3) 6. 99.) 

Sol. in HsCOs+Aq. (Berzelius.) 

Solubility of Zn m acids is very much 
affected by the presence of small quantities 
of various metallic salts. Small amts, of 
PtCfa+Aq accelerated the action of H z S0 4 -f 
Aq 149 times, and AssOs 123 times. HgClj 
has a stiong retarding action owing to pptn 
of Hg on the Zn. 

The rate of solution of Zn m acids and the 
effect of changes in concentration and tem- 
perature and of the piesenee of inorganic 
salts and organic substances on this rate has 
been studied. 20 Tables are given. (Ericson- 
Aur4n, Z anorg. 1901. 27. 209-263.) 

Speed of solution in H2SO4 and in HC1 
(Centnerszwei, Z. phys Ch 1914, 87. 692 ) 

Various saline solutions have a strong sol- 
vent power in presence of PtCh, i.e. KC1, 
NaCl, Na 2 SC>4, K 2 S0 4 , MgS04+Aq PtCl« 
also causes Zn to decompose distilled H 2 0. 
CUSO4 has a similar but less energetic 
effect 

In all the above cases the disengagement of 
hydrogen is slower ifa the dark than in the 
light. (Millon, C. R. 21. 37.) 

According to Baneswill (C R 21. 292) the 
above 'reactions are all caused by galvanic 
action due to pptd 1 metal, and a piece of Pt 
in contact with the Zn 1 onuses the same action 
as the PtCU in solution. 
r Easily sol in alkalies+Aq, even NH4OH+ 
Aq, especially when the Zn ib in contact with 
Fe Sol in NaCl+Aq with pptn of ZnO. 
(Siersch, J. B. 1867. 257.) 

Sol. in sat alkali and alkali-earth chlorides 
+Aq. (Post, 1872.) 

Sol. m NH4 salts+Aq. (Lorm, J. B. 1865. 
124.) 

Sol in sat Na 2 S0 4 , K 2 80 4 , MgS0 4 , NaNO a , 
KNO a , Ba(NOa)a, CaCl 2 , MgCl s , and 
NHiNOs+Aq. Chlorides and sulphates 
(especially Na 2 S0 4 and MgCl 2 ) have strong- 
est action, MgSCh and nitrates the least The 
action was greatly increased by heat (Sny- 
ders, B. 11. 936 ) " 

Sol. in boiling NH 4 CI + Aq. Sol. m neutral 
FeCl 2 +Aq with pptn, of Fe, especially easily 
at 100“ (Capitaine, C. R 9. 7370 » 

Sol in NiSCfa+Aq with pptn of NiO. 
(Tupputl.) , ’ r 

Sol. m cone hot ZnCl 2 +Aq, but Zn oxy- 
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chloride is pptd on diluting. (Ordwav, Am 
J. Sci (2) 23. 222.) 

Sol. in GlS 04 +Aq. (Debray ) 1 


Violently decomp by dil HC1 or H 2 S 04 +Aq, 
also by HNO a +Aq Completely sol. in HC1 
4-Aq mixed with, a little IlNOa (Cooke) 


Solubility of Zn m dilute solutions of salts. 
100 com of solutions of the given salts 
were allowed to act one week on 11 8 sq 
cm. Zn while a current of air with or 
without COi was passed through the 
solution 



in 100 ccra 
aolution 

Mg, Zn 
dissolved 
without CO2 

Mr Zn^ 

NaCl 1 

0 5 

7 


KC1 J 
NH 4 CI 

1 0 

61 

36 

MgCl 2 

0 83 

18 

54 

KjSOi 

1 0 

30 

53 

KNO a 

1 0 

9 

37 

Na a CO a 

1 0 

13 


NaOH 

0 923 

0Q 


Ca02H2 

Sat 

3 



Zmc azoimide, basic, Zj(OH)N a . 

Very si sol m H a O. Decomp, by hot 
H 2 0. (Curtius, J. pr. 1898, (2) 68. 293 ) 

Zinc azoimide ammonia, ZnN a , 2NHs. 

Insol. in H 2 Oj but gradually decomp. 
thereby. (Dennis, J. Am. Chem.' Soc. 1907 
29. 20.) 


Zinc bromide, ZnBr 2 . 

Very deliquescent, and sol. m H a O. ’ 
Sat. ZnBr a -f Aq contains at : 

—20° +4° 22° 97° 

66 3 68 8 77 6 83.6>%ZnBr s , 

107° 170° 210° 375° (mpt.) 

83 8 86.0 89 3 100% ZnBr 2 . 

(fftard, A. ch. 1894, (7) 2. 641.) 


(Wagnei, Dmgl. 221. 260.) 

Action of dil. salt solutions (1%) on Zn The 
following amts, of Zn in mg were dis- 
solved from 2600 sq mm Zn m 14 days 
by 400 com. 1% solution of the given 


Salt 

Mg Zn| 

Salt 

Mg.zn 

NaCl 

11 2 

NaNO, 

6 

If Cl 

14 8 

Ba(NO,) 2 

8 

CaCh 

15 2 

NH4CI 

24 0 

MgClj . 

17 2 

(NH 4 ) 2 S04 

31 6 

BaCl 2 

13 2 

NH 4 NO a 

26 0 

KjSOi 

12 0 

NaHCOj 

0 

M 2 SO 4 . 

8 8 

K 2 C0 3 . 

0 

KNO, - 

6.8 

Na 2 CO a 

0 


Solubility in H 2 0. 

100’g. of the sat. solution contain at: 

36° 40° 60° 80° 100° 

16.45 86 53 86 08 89 57 87.05 g. ZnBr». 
(Dietz, Z. anorg. 1899, 20. 250.) 

See also below under hydrated salts 


Sp. gr. of ZnBr a +Aq at 19 5° containing 
18.3 31 7 43.2 %,ZnBr a , 

1 1849 1 3619 1 5276 


52.6 69 1 68 % ZnBrj. 

1.7082 1.8625 2 1027 

(Kremers, Pogg. 108. 117.) 


Sp. gr. of ZnBrs+Aq at 19.5°. 


SI. attacked by H 2 0 at 80°, by hot cone. 
NEDOH; -attacked by H 3 PO 4 or NaCl+Aq; 
very sl attacked by NaNOj+Aq or KNOj+ 
Aq at 100°. (Smith, J. Soe. Chem Ind, 1904, 
23. 476.) 

com. oleic acid dissolves 0 0240 g. Zn 
in 6 days. (Gates, J. phys. Chem 1911, 16. 
143.) 

Attacked by cane 1 sugar+Aq at 116 
(pun and Berg, C. E. 102. 1170.)' 


Zak n 

Sp.gr 

Z&.I 

I Sp. gr. 

Zn^r2 

Sp gr 

5 

1 045 

25 

1 265 

45 

1 560 

10 

1 093 

30 

1 1 330 | 

50 

I 1 650 

15 

1 196 

35 

1 400 

1 55 

1 755 

20 

1 204 

40 

1 475 

60 

| 1 875 

(Kremers, calculated by Gerlach, Z. ; 
285) 

anal. 8. 


Zinc amide, Zn(NH a ) a . 

Decomp, by H 2 0 and alcohol. Insol. m 
ether (Franldand, Phd Mag (4) 16. 149 ) 

Zinc antimonide, ZnSb, 

Does not decomp boiling H 2 0 except 
slightly. Not attacked by dil. mineral acids, 
but decomp by cone. HC1 or IINOs+Aq 
(Cooke, iProo Am Acad. 6. 348 ) 

Zn a Sb 2 Decomp. H a O rapidly at 100° 


Sol m cone IIC1 or HC 2 H a 0 2 +Aq, also 
1 NHiOH+Aq. 

Sol in AlBr a . (Isbelcow, Z anorg 1913. 

84 Very sl. sol. m hquid NH a . (Franklin, 
1 . Ch. J. 1898, 20. 830 ) 

Sol in alcohol and ether. (Berthemot, J. 
Pharm 14- 610 ) 

Sol in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 
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Insol, in ethyl acetate.- (Naumann, B 
1910, 43. 314) 

More sol. in anhydrous«ether than in abs 
alcohol Ihsol m CS 2 . (Hampe, Ch. Z. 
1887, 11. 846 ) t 
Sol in quinoline (Beckmann and Gabel, 
Z. anorg 1906, 61. 236.) 

Mol. weight determined m pyridine. 
(Werner, Z anorg. 1897, 16. 22 ) 

-fH 2 0. (Leacoeur, A. ch 1894, (7) 2. 78 ) 
+2H 2 0. Very hygroaeppic 
Solubility in H a O. 

J.00 g. of the sat. solution contain at: 

—8° 0° 13° 26° 30° 37° (mptj 

79.06 79 55 80.76 82.46 84 08 86.20 g. ZnBr 2 . 
r (Dietz, Z. anorg. 1899, 20. 250.) 

+3H a O Solubility in H»0. 

100 g. of the sat. solution contain at' 

—15° ' —10° —6° (mpt.) 

77.13 78 45 80 64 g. ZnBr 2 

(Dietz, Zr anorg 1899, 20. 250.) 

Zinc bromide ammonia, ZnBy 2 , 2NH 5 . 

Decomp, by H 2 0. SI. sol. in cold, more 
easily in warm NH 4 OH+Aq. (Rammels- 
berg, Fogg. 66. 240.) 

+V3H2O. Decomp. by H 2 0 with separa- 
tion of ZnO. (Andi<5. C. R. 86. 703 ) 

+H 2 0 Above salt of Rammelsberg’s 
has this composition. (Andrd.) 

3ZnBr 2 , 8NH s +2H s O Decomp. by B 2 0. 
(Andrd.) 

3ZnBr 2 , 10NH 2 +H 2 O Decomp by H 2 0. 
(Andid.) ' 

2ZnBr 2 , lONHs Efflorescent Decomp. 
by H 2 0. (Andrd ) 

Zinc bromide cupric oxide, ZnBr 2 , 3CuO-f- 
2H„0. 

H-4H 2 0 (Mailhe, C. R 1901, 133. 227.) 


Zinc bromide hydrazine, ZnBr 2 , 2N 2 H 4 . 
Decomp by H s O. • 

Sol in NH.OH+Aq (Franzen, Z. anorg. 
1908, 60. 277.) 


Zinc chloride, ZnCl 2 . 

Very deliquescent, and sol. in H„0 



Solubihty in H 2 0. 

100 g. of the sat. solution contain at: 

16° 20° 41° 60° 100° 

79.12 81.19 82.21 83.61 86.01 g. ZnCl 2 . 
(Dietz, Z. anorg. 1899, 20. 246.) 


ZnCl 2 +Aq containing 1 pt ZnCl 2 m 
pts. H a O at 18° has sp gr, =1.3666. 
torf, Z, phys. Ch. 1902, 39. 628.) 


18206 
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Solubility m H 2 0 at t°. 
fl00 g. H z O dissolve g. ZnCl 2 . 



(Mylius and Dietz, Z, anorg. 1905, 44. 217.) 
See also below under hydrated salts 


Sp. gr of ZnCl 2 -|-Aq at 19 5° 

Sp. gr. % ZnCli Sp. gr. 

1 1275 37 5 1.3859 

1 2466 49 2 1 5551 

(Kremers, Pogg. 106. 360.) 

Sp. gr. of ZnCl 2 +Aq at 19,5°, 

% ZnCl- Sp gr 

25 1.238 

30 1 291 

36 1 352 

40 1 420 


(Gerlach, Z. anal. 8. 283, calculated from 
Kremers ) 

Sp. gr. of ZnCI 2 +Aq at 
t° 15° 15° 15° 15° 

% ZnCl 2 2 6 4,89 10.0 20.0 

Sp.gr. 1 024 1 046 1.094 1.190 

t° 16° 15° 15° 

% ZnCl 3 29.86 40 0 58 88 

Sp gr. 1 297 “ 1 423 1.728, 

(Long, W. Ann. 1880, 11. 38.) 


, ZnCh Sp gr 

1 1.010 
6 1.045 

10 1 091 

15 1.137 

20 1.186 


% ZnCli Sp gr. 

45 lr488 
50 1 566 
55 1 650 
60 1 740 
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Sp gr. of ZnCL+Aq at room temp, co 
taming: , 

15 334 , 23 487 33 752% ZnClj. 

1 1459 1 2288 1 3431 

(Wagner, W. Ann. 1883, 18. 267) 


Sp. gr. of ZnCla+Aq at 25°. 



(Wagner, Z phys Ch. 1890, 6. 40.) 
Sp. gr of ZnCl 8 +Aq 


H ZnCls g in 1000 g. 

ol solution 


Sol. in 2 pts. - glycerine at: ord temp. 
(Clever, Bull ’Soc. 1872, (2) 18. 372 ) 

100 g. glycerol dissolve 50 g , ZnCL at 
16 5°. (Ossendowski, Pharm J. ’ 1907, 79. 
675.) , 

Insol m CS 2 . (Arctowski, Z. anorg 1894, 
6. 257) 

Sol. in urethane. (Castoro, Z. anorg. 1899, 
20. 61 ) 

Mol weight determined in piperidme; 
pyridine and methyl sulphide. (Werner, Z. 
-org 1897, 16. 18.) 

+H 2 0 Very deliquescent. Contams IM 
H 2 0 (Engel, C. R. 102. 1111.) 

Solubility in H 2 0, 

100 g of the sat. solution contain at: 

0° 11° 27° (mpt) 

74 33 78 25 84 61 g, ZnCl 2 . 

(Dietz, Z. anorg. 1899, 20. 245.) 




(Dijken, Z phys. Ch. 1897, 24. 108.) 

Insol. m SbCls (Klemensiewicz. C. C 

1908, II 1850 ) 

Insol in liquid NH 3 . (Franldm, Am. Ch. 
J. 1898, 20. 830.) 

Easily sol. in hot absolute alcohol, and 
ether. Sol, in 1 pt. strong alcohol at 12 5° 
(Wenzel ) 

Sol in 0 35 pt absolute alcohol. (Graham ) 

Sol in butyl (Wurtz), and hexyl (Bouis) 
alcohol at ord. temp , but decomp. on heating 

Very sol m acetic ether with evolution of 
heat. (Cann, C. R. 102. 363 ) 

Easily sol in acetone. (Krug and M'El- 
roy, J. Anal. Oh. 6. 184.) 

1 g. ZnCl 2 is sol m 2 3 g acetone at 18°, 
Sp. gr. of sat solution 18°/4° = 1 14 (Nau- 
mann, B 1904, 37. 4338.) 

Sol in acetone and in methylal (Eidmann, 
C. C <899, II 1014 ) 

Sol. m methyl acetate. (Naumann, B. 

1909, 42. 3790.) 

Sol. in hot benzomtrile, also m other aro- 
matic nitriles. i 

Sol. in methyl sulphide and in ethyl sul- 
phide Very sol. m piperidine. (Werner, " 
anorg. 1897, 16. 7.) 

Sol. in benzylo alcohol, furfurol, _ methyl- 
propylketone, acetophenone, ethy’ 
ehloraeetate, ethyl cyanaoetate, etl „ 
acetate, ethyl benzoate, ethyl oxalate, amyl 
- nitrite, pyridine, piperidine, and quinoline. 

Insol. in salicylic aldehyde, ethyl mtrate, 
and nitrobenzene, (Lincoln, J. phys. Chem. 


bility m H 2 0. 

100 g of the sat, solution contain at: 

0° 10° 20° 26° (mpt) 

67 45 73 66 80 08 83 43 g. ZnCl 2 . 
(pjetz, Z anorg. 1899, 20. 245.) 

+2H 2 0. Sat. aq. solution contains at. 
—20° —14° —10“ -4° —1° 

54 7 55 4 56 5 57.4 57.9% salt, 


Z. anorg 1906, 61. 5 


6 .) 


1 1 60 2 62 0 66 8 68 3% gait. 

(Staid, A oh. 1894, (7) 2. 530.), 

Solubility in H a O. 

100 g. of the sat solution contain at: 

0° 10° 19° (mpt) 

67 56 73.70 79 07 g, ZnCl 2 . 

(Dietz, Z anorg 1899, 20. 245 ) 

+2J4H 2 0. Solubility in H 2 0. 

100 g. of the sat. solution contain at: 

0° 8° 13° (mpt.) 

67.42 71 96 ’75 14 g. ZnCl 2 . 

(Dietz, Z. anorg. 1899, 20. 245.) 


Sol 


12.5 pts. H 2 0 at 0°. 


+3H s O. 

^Solubility m H 2 0 
100 g. of the sat. solution contain at: 

— 6° 0° +7° (mpt.) 

64 6 67 68 71.57gZnCl 2 . 

(Dietz, Z. anorg. 1899, 20. 245.) 

Zinc hydrogen chloride, 2ZnCl 2 , HC1+2H 2 0, 
Deliquescent. (Engel, C. R. 102. 1068 ) 
ZnCl 2 , HCl+2H a O. (Engel ) 

Zinc hydrazine chloride, ZnCl 2 , N 2 H 4 , HC1, 
Very hydroscopic 

Sol in H 2 0. (Curtius, J pr, 1894, (2) 60. 
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ZnCla, 2(N 2 H., HC1 ) Hydroscopic; very 
sol. m H 2 0. 

Sol . in ho fc alcohol and NH 4 OH + Aq. (Cur- 
tius, J pr: 1894, (2) 60. 338.) 


Zinc zirconium fluoride. 
See ?luozirconate, zinc. 


Zinc chloride ammonia, ZnCla, 5NH»+HiO. 

Easily sol. in little, but decomp. by much 
H a O. Still more sol in ZnCla +Aq with de- 
comp. (Divers, C N 18. 13 ) 

ZnCls, 4NH 8 +H 2 0. yCane.) 

ZnCla, 2NH 3 . Not completely sol. in H„0, 
can be recryst. from hot NILCl+A.q. (Ritt- 
hausen, J. pr. 60. 473.) 

Insol in HaO. Sol in NH4CI or NFI 4 OH+ 
Aq^ ^Thomas, B 20. 743.) 

rl®' Uecomp. by HaO. 

+HaO 1 

(Andrd, C. R. 1882, 94. 964.) 


Zmc hydrophosphide, Z11JI5P2. 

Decomp. by cold H 2 0 and by dil HCl+Aq. 
(Drechscl and Finlcelstem, B. 1871, 4. 353 ) 


Zinc hydroxide, Zn0 2 H s . 

Insol. in H 2 0 Sol in acids Sol. in KOH 
NaOII, NH 4 OH, or (NHdaCOa+Aq. 

1 1. H 2 0 dissolve 0.01 g. Zn0 2 H 2 at 26°. 
(Bodlander, Z. phys. Ch. 1898. 27. 66 ) 
Solubility m H s O is calculated to be 2,6 X 


se also Zinc oxide. 


ZnCla, NH S . ' Deeomp by H 2 0. (Kane, A. 
oil. 72. 290 ) 


-Zinc chloride cupric oxide, ZnCla, 3CuO+ 
4H 2 0. 

(Mailhe, C. R 1901 134. 226 ) 

Zinc chloride hydrazine, ZnCl 2) 2N 2 H 4 . 

Put (P’ranzen, Z anoig 1908, 60. 276.) 
ZnCl 2 , 2N 2 H 4 Insol in H 2 0. 

Easily sol. m NH 4 OH+Aq (Curtius, J. 
pr. 1894, (2) 60. 345 ) 

Zinc chloride hydroxylamine, ZnCl 2 , 2NH 2 OH. 

SI. sol. in cold, somewhat more in warm 
HaO. Very sol, m NHaOH+Aq Very si 
sol. m alcohol and other organic solvents. 
(Crismer, Bull. Soc (3) 3. 110.) 

1 pt is dissolved in 100 pts aq. solution 
sat at 20°. (Antonoff, C. (5. 1906, II. 810 ) 


Zinc fluoride, ZnP 2 . ' 

SI. sol. in cold, more easily in hot HaO. 
Insol. in 95% alcohpl. Sol in boiling HNOa, 
HC1, or HaSOi. (Poulenc. C. R 116. 581.) 

Contrary to older statements, ZnP 2 is quite 
sol. in H a O. (Kohlrausch, Z phvs. Ch. 1903, 
44. 213.) 

Insol. in liquid NH 3 . (Gore, Am. Ch. J. 


Insol. in methyl acetate (Naumann, B. 
1909, 42. 3790) 

+4H 2 0 Difficultly sol, in H 2 0 Sc 
what more sol. in HaO containing HF, HC1, 
or HNOj. Easily sol, in NILOlf+Aq! 
(Berzelius, Pogg 1. 26.) 

1 1. HaO dissolves 16 g. at 18°. (Dietz) 


Zinc hydrogen fluoride. 
Known only in solution. 


Solubility m NH 4 OH+Aq at 25°. 


ZnOaHa used 

NH3 norm 

G ZnO pur 1. 

prepared from 
ZnS0 4 

1 287 
0.825 

0 311 

3 84 

0,85 

prepared from 
Zn(NO,)a 

0 321 

0 643 

1 215 

1 928 
2.570 

3 213 

0 34 

0 845 

2 70 

5 07 

7 01 

10 16 


(Bonsdorff, Z. anorg 1904, 41. 189 ) 


Solubility of ZnOaHa m NH 4 OH and am- 
monium bases+Aq at 17°-19°. 


Normality of the base 

r Q ZnO in 20 oo. of the 

0 0942 NH S 

0.00185 

0.236 NHa 

0 01795 

0 707 NHa 

0 0959 ' - 

0.0944 NHaCHa 

0 0008 

0.472 NHaCHa 

0.01325 

0.944 NHaCH, 

0 0484 

0 068 NHaCaHa 

0.0005 

0.51 NHaCaHa 

0 0074 

0 68 NHaCaHa 

0.01605 r 

NH(CaH 6 )a 


NH(CH 3 )a 

r 


(Herz, Z. anorg. 1902, 30. 280.) 


Solubility in NH 4 OH+Aq increases with 
increasing concentration of NH 4 OH. (Euler, 
B. 1903, 36. 3401.) 

2 pts. ZnOaHa dissolve m 5 pts KQH+Aq. 
(sp.gr =1.3) (Bonnet.) 
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Solubility of ZnQ 2 H 2 m NaOH+Aq 


* Q. Na in 20 com 


Q. Zn in 20 ■yim 


0 1012 
0 1978 
0.4278 
0 6670 
0 9660 
1.4951 
2 9901 


0 0040 
0.0150 
0.0442 
0.1771 
0.9630 
0 2481 
0 3700 


When zino hydroxide is treated with 
alkali, more dissolves at first than corre- 
sponds with the true equilibrium under the 
prevailing conditions, for such solutions 
spontaneously deposit more or less zinc 
hydroxide according to the concentration 
(Rubenbauei, Z. anorg 1902, 30. 333 ) 

Solubility of ZnChHa in NaOH+Aq at 25°. 


Na 


Zn 


0 00311 
0 0057 
0 0129 
0 0425 


(Wood, Chem, Soc. 1910, 97. 884.) 


Freshly pptd ZnO a H 2 is easily sol. m 
KOH+Aq, but it gradually goes ovei into a 
stable form which is difficultly sol. in KQH+ 
Aq. (Herz, Z anorg 1901. 28. 474 ) 

Freshly pptd Zn0 2 H 2 is sol. in dil. salt 
solutions (1 %) as follows. The given amts 
m mg (calculated as Zn) were chsolved per 
1. at t°. 


NaCl 

KC1 

CaClj 


ICNO, . 

NaN©3 

BagTO*), 

nh 4 c! 

nh 4 no, 

QTH 4 ) 2 S0 4 


(Snyders, B. 11. 930 ) 

+H 2 0. ® 

See also Zinc oxide. 


"Zinc ’hydrosulphide, Zn(SH) 2 

Veiy unstable. Decomp, by H a O. (Zotta, 
to 10. 807 ) 

Sol in NaSH+Aq. (Thomsen, B. 11. 
2044.) " 

Zn 3 H 2 S 4 . (Zotta.) 


Zinc iodide, Znl 2 .. 

Deliquescent Easily sol in H»0. 

Sat. ZnI a -)-Aq contains at’ 

—18° —5° +17° 47° 62° 73° 

70 9 74 0 80 4 80 S 81 3 81 2% Znl a , 
97° 300° 107° 138° 140° 

82 1 83.0 82 6 83.8% Znl 2 . 

(Stal’d, A. ch. 1894, (7) 2. 544 ) 

Solubility in H 2 Q. 

100 g. of the sat. solution contain at: 

0° 18° 40° 60° 80° 100° 

81 11 81.20 81.66 82.37 83.05 83 62 g. Znfj. 

(Dietz, Z anorg 1899, 20. 251.) 

See also under +2H a O 

Sp. gr. of Znlj-f-Aq at 19.5° containing 1 
23 1 42 6 56 3 63 5 76.0% Znl,. 

1 2340 1.5121 1 7871 1.9746 £ 3976 
(Kiemers, Pogg. 111. 61.) 

Sp gr of Znl 2 -|-Aq at 19 5° containing: 

5 10 15 20 25 % Znl 4| 

1.045 1 091, 1.140 1 196 1 255 
30 35 ’ 40 45 50 % Znlj, 

1.368’ 1.390 1 420 1 560 1.650 


65 60 65 70 76 % Znlj. 

1.754 1 875 2 020 2 180 2 360 
(Kremers, calculated by Gerlach, Z anal. 
8. 285 ) 

Sol. in (NH 4 ) 2 C0 3 +Aq. 

Moderately sol, 111 liquid NHi (Franklin, 
Am Ch. J 1898, 20. 830 ) 1 

Sol in alcohol. * 

100 pts. glycerine disolve 40 pts at ord. 
temp. (JClever, Bull Sdc. 1872, (2) 18. 372.) 

100 g. glycerol dissolve 40 g, Znl 2 at 15.5°. 
(Ossendowslci, Pharm. J. 1907, 79. 575.) 

More sol in anhydious ether than in abs. 
alcohol Insol in CS 2 . (Harnpe, Ch. Z. 
1887, 11. 846.) 

Spl. in methyl acetate (Naumann, B. 
_J09, 42. 3790); acetone. (Eidmann, C. C. 
1899, II 1014, Naumann, B 1904, 37. 
4328 ) 

Sol. in quinoline. (Beckmann and Gabel, 
Z, anorg 1906, 61. 236 ) 

Mol weight determined m methyl sul- 
phate (Werner, Z anorg 1897, 15. 25.) 
+2H 2 0. Solubility mHaO. 

100 g. of the sat. solution contain at: 

•10° —5° 0° +10° 22° 27°(mpt.) 

80 50 80.77 81.16 82.06 83.12 89.52 g. Znl a . 
(Dietz, Z anorg. 1899, 20. 251 ) 
+4H 2 0 (Lubarski, Z. anorg 1898, 18. 
7.) 


Zinc tefraiodide, Znl 4 . 

Known only in aqueous solution. (Baup, 
Repert. 14. 412.) 

Sol. in fenchone (Rimini and Olivari, 
C. C. 1907, II. 241.) 
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Zinc iodide ammonia, Znl 2 , 4NH a 
Deoomp by odd H a O Easily sol in acids 
and NH.jO.TI+Aq. (Rafomelsberg, Pogg 
48 . 152.) 

Znl 2 , 5NHs. Decomp, by cold H a O. Sol 
in NH 4 OH+Aq. (Rammelsberg ) 

3ZnI 2 . 5NH 3 +3H a O. (Tassily, C R. 1896, 
122. 324.) 


Zinc iodide hydrazine, Znl 2 , 2N a H 4 . 

Decomp, by H 2 0. » 

Sol. m NHjOH+Aq. (Franzen, Z anorg. 
19p8, 60. 277.) 

Zinc nitride, Zn a N a . 

Decomp by H 2 0 with the greatest violence 
(Franldand, Phil Mag (4) 16 . 149 ) 

Easily decomp by H a O when finely pow- 
dered (Rossel, C R 1895, 121 . 942 ) 

Sol in HC1 (Fischer, B. 1910, 43 . 1468 ) 
Zinc oxide, ZnO. 

Insol. in H 2 0. Some preparations of ZnO 
are si. sol in H 2 0, never, however, m less 
than 1 million pts H2O, (Bineau, C R 41. 
610.) 

Calculated from electrical conductivity 
of ZnO+Aq 1 pt ZnO is sol. m 286,000 
pts. HsO at 18°. (Dupre and Bialns, Zeit. 
angew.’Ch 1903, 16. 55.) 

See also Zinc hydroxide. 

Easily sol m acids, even after ignition 
Easily sol in acids, oven H2SO3, or H2CO3+ 
Aq, 


Solubility of ZnO in CrO a +Aqat25° 
1 1. of thp solution contains. 



(Groger {2. anorg 1911, 70. 136.) 

When moist is easily sol in KOH, NaOH, 
and NH,OH+Aq. but only si sol therein 
after ignition. Paitially repptd from solu- 
' tion in NHDH+Aq by dilution with H a O, 
Anhydrous ZnO is insol in dil., but sol, 
m cone, alkali 
dtoxide is easily 
(Fremy^A, ch. 

Very si. sol. 


hydrates + Am but the hy- 
sol,, even in dil. alkalies +Aq. 
(3) 23 , 390.) 

m NEGOH+Aq After igni- 


tion its solubihty is greatly increased by 
traces of Iv and NH 4 salts. Phosphates have 
the strongest action, then, m the following 
ordei arsenates, chlorides, sulphites, ni- 
trates, acetates, carbonates, tartrates, cit- 
rates, and sulphates. Succinates and ben- 
zoates increase the solubihty in NH 4 OH-f 
Aq, only when it is very dil,, borates, iodides, 
chlorates, arsenites, gallates, and oxalates 
do not increase the solubility (Schindler ) 

ZnO is sol m NH 4 OH+Aq. only in pres- 
ence of NH 4 salts (Brandhorst, Zeit. an- 
gew. Ch 1904, 17 . 513 ) 

Solubility in KOH, NaOH, and NH 4 OH+ 
Aq, 

An excess over 4 mols KOH to 1 mol 
ZnO is necessary for solution, but that excess 
may be neutralised after solution, until only 
4 mols are left, without pptn, of ZnO. Solu- 
tion is pptd by addition of 12 vols HjO. 
KOH+Aq containing 16,5 g. KOH to a litre 
H 2 0 is the weakest solution which will dis- 
solve ZnO. Three times as much alkali are 
necessary for solution at 50° as at 16-17° 
Less excess of NaOH than of KOH is neces- 
sary. 3 mols NH4OH will dissolve 1 mol. 
ZnO, and the temp and dilution are in this 
ease of little influence. (Prescott ) 

100 cc of 20% NaOH+Aq dissolve in 
many hours at most 2.97 g. ignited ZnO, 
Pptd ZnO is moie quickly dissolved but the 
action becomes veiy slow after 100 cc of the 
solution contam 3 87 g. of Zn, (Forster and 
Gtlnthcr, Z. Elektrochem 1900, 6. 301.) 

Solubility of ignited ZnO in NaOH+Aq 
gradually decreases. (Kunscheit, Z anorg, 
1904 41 . 343 ) 

Sol. in hot NH 4 C1+ Aq, either when moist 
or dry.. 

Somewhat less sol. in NH 4 N03+Aq, 

Somewhat sol m water glass +Aq. (Ord- 

fflowly sol m cold, easily in hot NaCl+Aq. 
(Siersch, J B 1867. 255 d 
Solubility of ZnO m ZnCl a +Aq at room temp. 


1 .G ZnCla per 100 g. HjO 


G ZnO per 100 g HaO 


8 22 
23 24 
46.95 
51.50 
56 90 
62 85 
96 00 
124 70 
144 80 
203 00 


0 0137 
0 138 
0.497 

0 604 
0.723 
0.884 

1 792 
3 213 

r 2 640 
1.590 


The solubihty curve has a maximum "at a 
point corresponding to about 125 g ZnCl 2 per 
100 g. H 2 0, On the first branch of the curve 
the sohd phase m equilibrium with the solu- 
tion is ZnCL, 4ZnO, 6H 2 0; on the second 
branch it is ZnCl 2 , ZnO, 1.5H 2 0. 

(Driot, C R 1910, 160. 1427.) 
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Sol. in boiling Fe (NO and Pb(N0 3 ) a + 
Aq with pptn of oxides Not attacked by 
Co(NO s ) 2 , Ni(NO s ) 2 , and Ce(N0 3 ) 3 +Aq. 
(Persoz ) ' 

Sol m boiling KCN+Aq 
Insol. in boiling K tartrate +Aq (Knh- 
lenberg and Hillyer, Am. Ch. J. 1894, 16. 101.) 

Insol in liquid NHs. (Franklin, Am Ch 
J. 1898, 20. 830.) 

Tartaric acid somewhat hindera the pptn. 
of ZnOjjHs 

Insol. in methyl acetate. (Naumann, B. 
1909, 42. 3790.) 

Insol in acetone. (Naumann, B 1904, 
37. 4329, Eidmann, C C. 1899, II 1014 ) 

Sol m methyl amine, but insol. in amyl 
amme+Aq. (Wurtz.) 

1 1 solution containing 174 4 g. sugar 
and 14.1 g. CaO dissoolves 0.24 g ZnO. 
(Bodenbenaer, J. B, 1865, 600) 

Min. Zincite. Sol m acids 

Zmc peroxide. 

1 pt. sol. in 45,000 pts H 2 0. 

Very sol. m acids. (Foregger and Philipp, 
J. Soc. Chem Ind. 1906, 25. 300.) 

Zn0 2 (?) Ppt Decomp, by acids with 
evolution of H 2 0 2 . (Haass, B. 17. 2249.) 

ZnO, H 2 0, H 2 0 2 (de Forerand, A. ch. 
1902, (7) 27. 58.) 

3ZnO, 2H 2 0 2 . (de Fororand ) 

3ZnO, H 2 0, 2H 2 0 2 , (de Forcrand.) 

4ZnO, H 2 0, 3H 2 0 2 (de Forcrand ) 

Zn0 2 , Zn0 2 H 2 Insol. m NH 4 OH+Aq. 
(Kouriloff, A ch. (6) 23. 431.) 

3ZnO a , Zn(OH) 2 . Sol. m NaOH +Aq with 
evolution of O (Ei]kman, C. C. 1906, I 
8.) 


Zinc oxybromide, ZpBrj, ZnO+13H a O. 

ZnBr 2 , 4ZnO+lQ, 13, and 19H 2 0. Pe- 
comp. by H a O into — 

ZnBr 2 , 6Zn0+35H 2 0. , (Andrd ) 

ZnBr 2 , 5ZnO+6H a O (Andid.) 

JSl oxybromides are sol in KOH and 
NH 4 OH+Aq, (Andrd, C 11 90. 703.) 


Zinc oxybromide ammonia, ZnBr a , 3ZnO, 
2NH.+5HA ’ 

» Decomp. by H 2 0. (Andrd, C. R. 96. 703 ) 
Zinc oxychloride, ZnO, 3ZnCl 2 +H a O. 
Decomp. by H 2 0. 

Very sol in chi. acids. (Ephraim, Z. anorg. 
' 190§, 69. 07.) 

+4H 2 0. Si sol in H a O; more , sol. 
ZnCl 2 +Aq. 

Easily sol, m acids, or NH 4 OH, or KOH+ 
Aq. (Schindler, Mag. Pharm 36. 46.) 

+5E a O and 8H 2 0. (Andrd, A. ch. (0) 3. 
94.) 


ZnO, ZnClj+l ]4HiO. (Driot, C. R. 1910, 

160. 1427.) • 

3ZnO, ZnCl.+^HjO SI. sol. in H a O, 
more easily sol. m ZnCl 2 +Aq. • Easily sol. 
in acids and in NH<OH or KOH+Aq. 
(Schindler, Mag. Pharm 36. 45.) 

+3H a O (Werner, B 1907, 40. 4443.) 
+5H 2 0 (Mailhe, A ch. 1902, (7) 27. 367.) 
3ZnO, 2ZnCl 2 +llH 3 0. (Andrd, C. R. 

188, 106. 854) 

4ZnO, ZnCl 2 +6H a O (AudrA C. R. 1888, 
106. 854 ) 

+11H 2 0. (Andrd, A ch. (6) S. 3 94.) 

5ZnO, ZnCl 2 +6H 2 0 (Perrot, Bull. Soc. 

596, (3) 13. 976 ) 

+8H a O (Andrd, C. R 1882, 94. 1524.) 
6ZnO, 2ZnCl a +26H 2 0 Sol. in KOH or 
NH 4 OH+Aq Decomp by H 2 0 mto — 

6ZnO, ZnCl a +26H 2 0. Sol. m KOH or 
NH 4 OH+Aq. Decomp by H 2 0 mto — 

6ZnO, ZnCl 2 +GH a O. Instil. in H a O. ' 
(Kane, A ch. 72. 296.) 

8ZnO, ZnCl 2 +10H 2 O. (Mailhe, A. oh. 
1902, (7) 27. 367 ) 

9ZnO, ZnCl s +3H a O Insol, m H a O. 
Less sol in NBLOH+Aq than ZnCl 2 , 3ZnO+ 
2H a O, but easily sol m +14H a O. 

9Z50, 2ZnCl s +12H 2 0 Insol. in hot or 
cold H 2 0, (Habermann, M 6. 432.) 

Zmc oxychloride ammonia, 6ZnCl 2 , ZnO, 
12NH,+4H 2 0. 

Decomp by H a O and boiling alcohol. 
(Andrd, A ch. (6) 3. 90.) 

ZnCl 2 , 3ZnO, 2NH 3 +5H a O Decomp. 
by H 2 0. (Andrd.) 

ZnCl 2 , 2ZnO, 2NH 3 +3H a O’ (AndrA) 
0ZnCl 2 , 3ZnO, 10NH 3 +13H 2 O. (AndrA) 
4ZnCl a , ZnO, 8NH«+2H a O, (AndrA) 

Zinc oxyiodide, Znl 2 , 3ZnO +2H 2 0. 

Insol in cold, si. sol in boiling H 2 0 
(Mttller, J pr 26. 441 ) 

Znl a , 0ZnO+24H 2 O, Insol, in cold II 2 0. 
Znl 2 , 5ZnO+llH a O. Decomp. by H 2 0 
(Tassilly, C. R. 1896, 122. 324 ) 

Zinc oxyphosphide, ZnP 2 0. 

(Renault, A. ch. (4) 9. 162 ) 

Probably is a mixture of zino phosphate 
and phosphorus, (Vigier, Bull. Soc. 1861. 
5.) 


Zinc oxy sulphide, ZnO, ZnS. 

Sol. in HCl+Aq (Arfvedson, Pogg. 1. 59.) 
4ZnS, ZnO. Not decomp. by boiling 
HCjHaOa+Aq (Kersten, Schw. J 67. 186.) 
Mm. Volzilc Sol m IICl+Aq. 

Zinc phosphide, ZnP. 

Less easily attacked by HCl+Aq than 

ZnP 2 , Not attacked by hot HCl+Aq. 
(Hvoslef, A. 100. 99 ) 

ZnP 4 . Insol. in dil HCl+Aq. (Renault.) 
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ZnaPa. Insol in H 2 0 Sol. in dil HC1, 
H2SO4, or HNOa+Aq, with 'evolution of 
PH 3 . (Renault. A oh. (4$ 9 . 162,) 

" ” ' l HCl+Aq (Renault) 


l 0.4.3, M 

Zn 8 P< Insol. 


Zlncic acid. 

Zinc hydroxide shows weak acid properties, 
and forms the following salts. ■ ’ 


Zinc selenide, ZnSe. 

Cold dil HNOa+Aq dissolves out Zn, and 
Se separates out, which dissolves on warming 
as H 2 Se0 3 . (Berzelius.) 

+xH 2 0. Insol in H a O. (Berzelius.) 

Zinc sulphide, ZnS. 

* Anhydrous Insol in H 2 0. Sol in HC1+ 
Aq, insol. m HC 2 H 3 0 2 +Aq (Ebehnen, A 
ch. (3) 26. 97.) 

Sol. in K 2 S+Aq under pressure in a 
tube. (Scnarmont, A eh (3) 32. 168 ) 

Min. Blende, Sphalerite. SI. attacked by 
acids, expecting aqua regia 

1 1. H 2 0 dissolves 6.65 X1CH mols. 
blende at 18° 

1 1. H a O dissolves 6,63X10-' mols. arti- 
ficial cryst. ZnS at 18°. (Wiegel, Z. phys. 
Ch. 1907, 68. 294.) 

Sol. in an alkaline solutiqp of NaCIO 
(Sadtler, Tians Am. Electrochem. Soc 
1002, 1. 142.) 

Insol. in liquid NHs (Franldm, Am. Ch. 
J. 1898, 20. 830 ) 

+»/., % or lk 2 0 
Pptd. ZnS. 

1 1 H 2 0 dissolves 70 60X10-° mols. pptd 
ZnS at 18°. (Wiegel, Z phyS Ch. 1907, 68. 
294.) 

Insol. in alkali hydrates, carbonates, and 
sulphides -f»Aq Insol m NH 8 OH, HC1, 


enoe of . 

(Eliot and Storer.) 

More easily sol in 
HCl+Aq (Fresemus.) 

Only si sol, in acetic acid. (Wackenroder.) 
When still moist is sol, in H 2 S0 8 +Aq. 
Ins'ol, in NH4CI or NIRNOs+Aq 
ICjS+Aq when added 1 to ZnSO<+Aq pro- 
duces a ppt in presence of 10,000 pts H 2 0, 
and a slight opalescence with 20,000 pts. 
(Lassaigne ) 

Slowly sol in cone KCN+Aq. (Halm, 
J B. 1870. 1008.) 

SI. sol. m Na 2 S+Aq; sol. m NaSH+Aq 
(Becker, Sill Am J (3) 33 . 199 ) 

Zinc pentasulphide, ZnS 6 . 

Sol in acids, with separation of S (Schiff, 
A 116. 74 ) 

Zinc sulphosilicide, ZnSiS. 

Decomp, by acids and bV alkalies. (Fraen- 
kel, MetaU, 1909, 6. 683.) 


Zinc telluride, ZnTe. 

Decomp, by acids. 
(Fabre, C R. 106. 277.) 


Ammonium zincate, 3ZnO, 4NH 3 +12H 2 0 = 
3ZnQ, 2(NH 1 )jO+10H 2 O. 

Decomp by much H a O 

Barium zincate, BaH 2 Zn 2 04+7H 2 0. 

Decomp, by H 2 0. (Bertrand, C R. 116. 
939.) 


Calcium zincate, CaH 2 Zn 2 0 4 +4H 2 0. 

Decomp by H 2 0. Sol. m NH 4 OH+Aq, 
(Bertrand, C R. 116. 939.) 

Cobaltous zincate, xCoO, yZnO. 

Rinman’s green. Sol in acids H 2 C0 3 +Aq 
dissolves out ZnO (Comey.) 

Potassium zincate, ZnO, J£ 2 0. 

Easily sol. m H 2 0, but decomp, by boiling. 
(Laux, A. 9. 183) 

2ZnO, KjjO. Decomp immediately by 
cold H a O (Fremy, C. R. 16. 1106 ) 

Sodic zincate, Na s O, 2Zn0+8H 2 0, or 
2NaHZn0 3 +7H 2 0. 

Decomp by H 2 0 or alcohol (Comey 
and Jackson, Am. Ch. J. 11 . 145 ) 

+7H 2 0. (FOrster and Gtlnther, Z. Elek- 
trochom, 1899, 6. 301.) 

2Na 2 0, 3Zn0+18H 2 0 or Zn 8 0 8 Na 4 H 2 + 
17H 2 0. Decomp by H 2 0 or alcohol insol. 
m ether. (Comey and Jackson ) 

Strontium zincate, SrH 2 Zn 2 0 4 +7H 2 0. 

Decomp by H 2 0. (Bertrand,) 

Zirconic acid. „ 

See Zirconium hydroxide. 

Barium zirconate, BaZrO s . 

Insol. in acids. (Ouvrard, C. R 113^80.) 

Calcium zirconate, CaZrO s . 

Insol m acids. (Ouvrard, C. R. 113. 80.) 

Calcium zirconate, acid. 

Inscl. m H 2 0 or HCl+Aq. (Hiordthal, X. 
137 . 237.) / 

Calcium potassium zirconate, (Ca,K)La0 8 
(small quantity of CaO substitute^ by r 

Sol in HC1. (Venable, J. Am. Chem. Soc. 
1896, 18 . 444.) „ 

Cupric zirconate. r 

(Berthier, A. ch. 69. 196.) 
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Lithium zlrconate, Li 2 Zr0 3 
Easily attacked by acids (Ouvrard, C. R. 
112. 1444.) . 

Magnesium zlrconate. 

Insol m H,0 or HCl+Aq. (Hiordthal, 
C. R. 61. 215.) 

Potassium zirconate. 

Decomp by HCl+Aq. (Knop, A. 169. 44 ) 

Sodium zirconate, Na 2 Zr0 3 . 

Decomp by H 2 0 

NaiZrCh Decomp, by HCl+Aq, and is 
dissolved by subsequent addition of H 2 0 
Na 2 0, 8Zr0 2 +12H a 0. (Hiordthal) * 


Strontium zirconate, SrZrOa. 
As CaZrOs (Ouvrard.) 


Zirconium, Zr. 

Crystallized. Attacked by cone HCl+Aq 
above 50°, but very slowly even at 100°; 
rapidly by hot aqua regia, Spl. in cold cono. 
HF+Aq. (Troost, C R. 61. 109.) 

Very violently attacked by a mixture of 
HNOs and HF. (Berzelius, Pogg. 4. 117.) 
Amorphous. Slowly attacked by boiling 
— rr cone. HCl+Aq 

n HNOs+HF 


Zirconium chloride ammonia, ZrCl 4 , 2NH,. 

Fumes m 'the air. Decpmp, by H 2 0. 
(Matthews, J Am Chem. Soc 1898, 20. 821.) 
ZrCl 4 , 3NH 3 . (Stiihler, B 1905:38. 2611.) 
ZrCl ( , 4NH 3 . Decomp, by H a O. (Pay- 
lcull ) 

Unstable. Decomp, by H 2 0 (Matthews, 
J Am Chem. Soc 1898, 20. 821 ) 

ZrCli, 8NH 3 . Stable m the air Decomp, 
by H 2 0. Insol. in ether. (Matthews, J. 
Am. Chem Soc 1898, 20. 821.) 

Very hydroscopic. Decomp, .by H 2 0. 
(Stfthler, B. 1906, 38. 2611.) 


Zirconium fluoride, ZrF 4 . 

Anhydrous. Insol in H 2 0 and acids. (De- 
ville, A. ch. (3) 49. 84.) 

Only si. sol. m H 2 0. 

1 388 g. dissolve in 100 cc H s O without 
hydrolysis On warming the solution, zir- 
conium hydrate begins to ppt. out at about 
50°. (Wolter. Ch. Z. 1908, 32. 606.) 

+3H 2 0. Sol. m H a O, but solution decom- 
poses on ddutmg, with pptn of an insol. 
basic salt. Sob in dil. HF+Aq. (Berzelius.) 


Zirconium fluoride ammonia, 5ZrF 4 , 2NHi. 
(Wolter, Ch. Z 1908, 32. 607.) 

Zirconium hydride, ZrH 2 . 

Not attacked by acids. (Winkler, B. 24. 
873 ) 


Zirconium bromide, ZrBr 4 . 

Very hygroscopic. Violently decomp, by 
HuO to form oxybromide (Melliss, Zeit. 
Ch (2) 6. 296.) 

SI sol, m organic solvents (Matthews, J 
Am. Chem, Soc 1898, 20. 840 ) 

Zirconium bromide ammonia, ZrBiq, 4NH 3 . 

Ppt Insol in organic solvents. (Mat- 
thews, J. Am. Chem Soc. 1898, 20. 840.) 
ZrBr 4 , 1QNH 3 . Very hydroscopic. * 
Decomp by H 2 0 (Stabler, B 1906, 88 . 
2612) 

Zirconium carbide, ZrC. 

Insol. in H a O and NH 4 OH+Aq and HC1 
Aq even when heated. Sol. m HNO s , H 2 S0 4 
and fused alkali nitrates, chlorates, or hy- 
droxides. (Moissan, C. R. 1896, 122. 663.) 

Zirconium chloride, ZrCl 4 . 

Sol m H 2 0 YUth evolution of much heat 
to form ZrOCl 2 Sol in alcohol (Hmsberg, 
,A. 2?9. 253.) 

Veiv unstable. 

Probably substances so described id the 
literature by Nylander and others were oxy- 
chlofldes. (Venable, J. Am Chem. Soc. 1894, 
16. 471.) 

Sol. ul ether. (Matthews, J Am. Chem. 
Soc 1898,20.821.) 


Zirconium hydroxide, Zr(OH) 4 . 

Insol. in H 2 0 01 alcohol. Sol in 6000 pts. 
H 2 0. (Melliss.) 

Sol. m acids, even oxalic or tartaric acid, 
when precipitated cold. If precipitated hot, 
it is slowly dissolved upon heating with cone, 
acids. 

Sol. in dil or cone, min acids except HI. 
Readily sol. in oxalic, only si sol. m acetic 
acid. 

Much less sol when pptd. from hot solu- 
tion than when pptd. from cold solution 
(Venable. J. Am. Chem. Soc. 1898, 20. 274 ) 

SI. sol. in (NH 4 ) a C0 3 +Aq. Insol, m 
IC 2 C0 3 and Na 2 C0 3 +Aq. Insol. in NaOH, 
KOH, and NH„OH+Aq. 

Sol in (NH 4 ) s C 4 H 1 0 3 +NH 4 0H+Aq. In- 
sol m NH 4 salts+Aq. 


| Zirconium iodide, Zrl 4 . 

Fumes in the air. 

Sol in H 2 0 and acids with violent re- 
action. 

Decomp by alcohol. Sol in abs. ether. 
SI sol. in bdnzene and CS 2 . (Sthhler, B. 
1904, 37. 1137 ) 

Insol in HaO, HN0 3 , HC1, aqua regia, 
and CS 2 . 

Sol. in HaS0 4 with decomp; unchanged 
by boding H 2 0. (Dennis, J. Am. Chefh. 
Soc. 1896, 18. 678.) 
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ZIRCONIUM IODIDE AMMONIA 


Zirconium iodide ammonia. Zrl 4 , 6NH S , 
Zrl 4 , 7NH 3 ; Zrl 4 , 8NH 3 ; Zrl 4 , 10NH S . 
All above coirms are hydroscopic and lose 
NH S in the air (Stahler, B. 1905, 38 . 2615 ) - 


Zirconium nitride. 


Scarcely attacked by acjds, aqua regia, and 
caustic alkalies Slowly deeomp. by long| 
contact with HA (Mallet, Sill. Am. J (2) 


Zr 2 N a. Decomp wheif heated in the air; 
sol m HP*! msol. m other mm. acids. (Mat- 
thews, J Am Chem. Soc. 1898, 20. 844.) 
ZrsNu Decomp, when heated in the air. 
Sol. in HF, msol. in other mm. acids (Mat- 
thews, J. Arm Chem. Soc. 1898, 20. 844.) 


Zirconium oxide, Zr0 2 . 

When ignited, is msol. in all acids except 
HF and H 2 S0 4 . SI. sol. in HF; sol. in H 2 S0 4 
only when very finely powdeied and heated 
with a mixture of 2 pts. IIjS0 4 and 1 pt. HjO 
until the HaSO* volatilises. (Berzelius.) 


Potassium zirconomolybdate, 

2ICaO, ZrOa, 12MoO„+l§H 2 0 
Sol.mHaO (Pechard) 

Zirconotungstic acid. 

Ammonium zirconoderatungstate, 

3(NH 4 ) 2 0, ZrOa, 10WO a +13HaO 
Very sol. m II 2 0. 

Efilorescent (Hallopeau, Bull Soc 1896, 
(3) 15. 921 ) 

3(NH 4 ) 5 0, HA ZrOa. 10WO s +13H s O. 
Sol m HjO, unstable; effloresces in the air. 
(Hallopeau.) 


Potassium zirconotungstate, 4KA, Zr0 2 , 
WOj+201IA 

Sol. m hot H 2 0. (Hallopeau.) 

4KaO, ZrOa, 10WO s + 15H 2 O More sol. 
hot than in cold H s O 

Sol. m fused alkali carbonates. (Hallo- 
peau) 


Zirconium peroxide, ZrO,. 

(Cleve, Bull. Soc (2) 43 . 53), or'ZrA ac- 
cording to Bailey (Chem, Soc 49 . 150). 

Not attacked by cold dil H 2 S0 4 +Aq. 
(Bailey.) - 

Zirconium silicon oxide. 

Min. Zircon. See Silicate, zirconium. 

Zirconium oxy-compounds. 

See Zirconyl compounds. 

Zirconium phosphide, ZrP 2 . 

Insol. in dil. or cone, acids and alkalies 
SI, sol. in aqua regia. (Geweckc, A. 1908 
361 . 85.) 

Zirconium silicide, ZrSi 2 . 

Sol in HF, msol. m other mm. acids 
Not aoted upon By 10% KOH+Aq or 
NaOH+Aq 

Decomp, by fusion with KOH. (Homgs- 
ehmid, C R 1906, 148 . 225 ) 

Zirconium sulphide. 

Insol. m H 2 0 Sol m HF; slowly sol _ 
aqua regia Insol in HNO s , HC1, H 2 SQ 4 , 
or KOH+Aq. (Berzelius.) 

Insol. m dd. acids Sol m cone. HNO a + 
Aq (perhaps an oxysulphide). (Fremy.) 

Zirconomolybdic acid. 


Potassium dizirconodecctungstate, 

4KA 2ZrOj, 10WOs+20H s O. 

More sol. in hot than in eold H 2 0 
Sol in fused alkali oarbonates (Hallopeau,) 

Zirconyl bromide, Zr0Br 2 +3H 2 0, 
Deliquescent. Decomp, in moist air. 
Veiy sol m H a O (Venable, J. Am. Chem. 
Soc 1898, 20 . 324 ) 

+7H a O Sol. m HA (Melliss.) 

+8HA Dehquescent. Decomp, in moist 
„_r. Very sol m HsO (Venable, J Am. 
Chem Soc. 1898, 20 . 324 ) 

+13HA Deliquescent. Decomp, in 
moist air 

Very sol in HA (Venable.) 

+14H a O Dehquescent Decomp, in 
oist air. (Venable.) 

Very sol m H 2 0. (VSnable.) 

■fZrBr(OH) s +H A and +2H a O Deliques- 
cent, and decomp, in moist air. (Venable.) 

Zirconyl chloride, ZrOCl 2 . f 

Sol. m H s O, insol m HC1. (Venable, J 
Am. Chem Soc. 1894, 16. 475.) 

+2HA (Chauvenet, C R 1912, 154 . 
822.) 

+3H 2 0. Soi in HA (Venable.) 

+3 5HA (Chauvenet, C. R. 1912, 161. 

+0H 2 O (Chauvenet.) r 

Sol. in HA - 

Insol. m HC1 (Venable.) 

+4)^H 2 0, 6)4H 2 0, and 8H 2 0 r ' 

Efflorescent Easily sol. in H 2 0 and alco- 
hol Very si sol. in cone HCl+Aq. (Ber- 
zelius ) - 

+8HA Sol in H a O. (Venable, J Am. 

Chem. Soc. 1898, 20 . 321 ) ' 

Effloresces in the air. 



ZIRCONYL SULPHIDE 
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Sol. m H a O Less sol in HCl+Aq. and 
nearly insol. in cone. HC1 (Chauvenet, 
C. R. 1912, 154. 822.) 

Zr 2 OCl 2 'Sol m H 2 0 and alcohol. (Ende- 
mann, J. pr (2) 11. 219.) 

Not decomp by H 2 0 

Sol m dil HC1. (Chauvenet, C R. 1912, 
154. 1236 ) 

+li 3 0. (Chauvenet, C. R. 1912, 154. 
1236.) 

+3H 2 0. Decomp, by H 2 0. Sol. n 
HC1 (Chauvenet ) 

8ZrOa, 7HC1. Sol in H 2 0. (E.) 

Zr 2 OCl a . (Troost and Hautefeuille, C. R. 


73. 563 ) 


Zr 3 OCl 4 =ZrCli,. 2ZrOj Insol. in H 2 0 
(Hermann.) 1 


Zirconyl iodide, Zr0l 2 +8H 2 O. 

Very sol. m HjO* and alcohol. 

Very hydroscopic. ((Stabler, B. 1904, 
37. 1138) 

ZrI(0H) a +3H 2 0. * Easily sol. in H s O. 
(Hinsberg, A 239. 253.) 

Ppt SI sol. in HI+Aq. (Venable, J 
Am Chem Soc 1$98, 20. 328.) 


Zirconyl sulphide (?) f 

Decomp. by HNO3 with separation of S. 
(Fiemy, A. ch (3) 38. 326.) 



